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SECTION   Y. 

HJEMOPOIETIC     SYSTEM. 


DISEASES   OF  THE  BLOOD. 

INTEODUCTOEY. 

The  blood,  including  the  lymph,  differs  from  the  other  tissues,  in  that  it 
comes  into  close  contact  with  all  parts  of  the  body,  and  any  alteration  in 
it  necessarily  affects  the  nutrition  and  well-being  of  the  whole  organism. 
It  serves  as  the  vehicle  for  carrying  numerous  constituents  necessary  for 
life,  as  well  as  the  waste  products  resulting  from  cell  activity.  "Within 
certain  limits,  therefore,  its  composition  is  very  variable,  but  in  health 
these  limits  are  remarkably  narrow,  and  hence  the  composition  of  the 
blood  may  be  said  to  remain  practically  constant.  This  is  brought 
about,  partly  by  the  close  relationship  between  the  blood  and  the  lymph, 
enabling  the  former  to  draw  on  the  latter  continuously  or  in  emergency 
for  fluid  and  albuminous  constituents,  by  the  regularity  with  which 
digestion  proceeds  in  health,  and  by  the  constant  regular  activity  of 
the  excretory  glands  and  surfaces.  Interference  with  these  last  may 
produce  rapid  death,  as  in  non-excretion  of  carbonic  acid  gas ;  or  slower 
poisoning,  as  in  uraemia.  Alterations  in  the  fimctions  of  any  important 
organ  may  also  considerably  affect  the  blood,  as  in  jaundice  or  acetonsemia. 
Amount. — Vierordt  and  other  physiologists  have  fixed  the  total 
amount  of  blood  in  the  body  as  about  one-thirteenth  of  the  body  weight. 
Their  conclusions  have  necessarily  been  drawn  from  observations  on  animals, 
and,  apart  from  inexactitude  in  the  methods  of  determination,  the  result 
can  only  be  regarded  as  approximate,  both  as  an  average  and  for  the  indi- 
vidual. There  are  probably  very  considerable  differences  in  the  vascular 
capacity  of  different  people,  while  the  general  condition  of  the  body,  espe- 
cially with  regard  to  muscular  and  fatty  development,  undoubtedly  influences 
it  in  any  one  person,  and  at  different  times.     Oertel's  clinical  observations 
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on  cases  of  cardiac  disease  point  to  the  conclusion  that  the  total  volume  of 
the  blood  may  be  made  to  vary  within  very  considerable  limits  by  regimen 
and  treatment;  Bollinger  states  that  habitual  excess  in  beer  drinking 
may  lead  to  an  increase  in  the  total  volume;  and  it  is  known  to  be 
lessened  in  cholera  and  diabetes,  and  increased  in  dropsy.  We  may,  how- 
ever, accept  one-eleventh  to  one-fourteenth  of  the  body  weight  as  an 
approach  to  accuracy  in  the  average  individual.  A  loss  of  30  to  40  per 
cent,  of  its  volume  will  cause  death  if  it  be  sudden,  but  gradual  loss  to  a 
much  greater  extent  can  be  borne. 

Specific  gravity. — This  varies  according  to  the  amount  of  solids 
present  in  proportion  to  the  water.  It  may  be  estimated  by  weighing, 
and,  if  capillary  tubes  are  used,  only  a  very  small  amount  of  blood 
may  be  necessary  to  carry  out  the  determination;  clinically,  however, 
it  is  usually  determined  by  dropping  Mood  into  fluids  of  known  specific 
gravity,  with  which  the  blood  will  not  mix  (chloroform  and  benzol,  for 
example).  When  the  drop  rests  midway  between  top  and  bottom  of  the 
fluid,  the  two  are  equal  in  density.  The  specific  gravity  of  the  blood  is 
slightly  less  in  women  and  children  than  in  adult  men,  and  various  physio- 
logical conditions  modify  it,  but  only  to  a  trifling  extent.  In  disease  it  is 
influenced  chiefly  by  the  number  and  condition  of  the  red  blood  corpuscles, 
but  also  by  the  amount  of  water.  It  is  diminished  in  anaemia  and  dropsy, 
and  increased  in  conditions  which  drain  off  the  watery  constituents. 
Grawitz  states  that  it  may  be  temporarily  lessened  by  administering 
nitrite  of  amyl,  or  by  any  procedure  which  dilates  the  blood  vessels. 

Composition. — The  blood  consists  of  an  albuminous  plasma,  which 
holds  in  solution  salts,  oxygen,  nitrogen,  and  carbonic  acid,  along  with 
small  quantities  of  a  large  number  of  food  and  waste  materials,  the  formed 
elements  being  the  red  and  white  corpuscles  and  blood  plates.  Its  reaction 
is  alkaline.  Its  average  specific  gravity  is  about  1055  to  1060,  but  it  may 
vary  in  health  from  1045  to  1075,  or  even  within  wider  limits.  When 
dried  the  solid  residue  is  about  22  per  cent.  The  total  volume  of  red 
corpuscles  in  relation  to  the  whole  blood  varies  a  good  deal,  but  the  average 
is  somewhere  about  45  per  cent.  The  function  of  the  plasma  is,  in  general 
terms,  nutritive,  while  the  red  corpuscles  carry  oxygen  to  the  tissues.  Pos- 
sibly these  may  have  other  functions,  as,  in  lead  and  other  metallic  poisoning, 
they  often  contain  a  certain  quantity  of  the  metal. 

Plasma. — The  plasma  is  yellowish  coloured,  alkaline,  and  tends  to  clot 
rapidly  after  being  withdrawn  from  the  vessels.  It  contains  various  pro- 
teids — fibrinogen,  serum  globulin,  serum  albumins  (one  or  more),  and  nucleo- 
proteids — fatty  bodies,  sugar  and  other  carbohydrates  and  salts.  The  serum 
has  an  average  specific  gravity  of  1028  to  1030,  and  contains  about  10  per 
cent,  of  solids.  The  salts  are  chiefly  sodium  chloride,  along  with  magnesium, 
calcium,  and  potassium  compounds.  The  richness  of  the  blood  in  proteids  is 
lessened  by  severe  hgemorrhage,  or  by  any  chronic  drain  on  the  system,  such 
as  albuminuria  or  suppuration,  but  if  appetite  and  digestion  remain  good, 
it  may  be  a  very  long  time  before  the  latter  make  any  marked  impression. 
Good  or  excessive  feeding  does  not  increase  the  proteids  beyond  a  certain 
physiological  maximum. 

The  alkalinity  of  the  blood  is  due  to  alkaline  carbonates  chiefly,  and 
is  reckoned  as  equal  to  about  0-2  to  0-3  NaHO  per  100  grms.  The 
methods  used  for  its  estimation  are  not  very  exact,  and  it  is  a  changing 
quantity,  but  only  within  very  narrow  limits,  as  an  alkaline  reaction  of  the 
blood  plasma  and  lymph  is  necessary  for  the  maintenance  of  life.    There  is 
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a  constant  setting  free  in  the  tissues  of  acid  waste  products — carbonic, 
lactic,  and  fatty  acids — which  require  to  be  neutralised.  This  demand  is 
met  in  man  and  in  the  carnivora  by  continuous  production  of  ammonia  in 
the  system.  By  this  means  the  alkalinity  of  the  blood  is  kept  practically 
■constant,  and  hence  the  giving  of  acids  scarcely,  if  at  all,  lessens  it,  or 
affects  the  reaction  of  the  urine.  In  men  the  blood  is  stated  to  be  normally 
more  alkaline  than  in  women  and  children,  while  the  alkalinity  suffers  a 
diminution  during  muscular  activity,  in  tetanus,  strychnine  poisoning,  in 
fevers,  and  in  diabetic  coma.  The  administration  of  alkalies  has  little  or 
only  a  transient  effect  in  increasing  the  alkalinity,  owing  to  the  rapidity  of 
their  excretion. 

Red  corpuscles. — These  are  yellowish  coloured,  biconcave  discs, 
about  1  "5  /A  in  thickness,  and  varying  a  good  deal  in  diameter.  Hayem  classes 
75  per  cent,  as  medium  (7  to  8  im),  12  per  cent,  as  small  (6  (/),  and  12  per 
cent,  as  large  (9  ^a),  from  which  it  is  evident  that  the  medium-sized  are  in 
very  great  preponderance.  Age  and  sex  have  practically  no  effect  on  the 
size,  except  in  the  newly-born,  where  there  is  a  number  of  very  small 
and  large  forms.  They  are  generally  described  as  consisting  of  a  stroma, 
in  which  lie  the  protoplasm  and  colouring  matter  ;  but  Fo^  states  that  they 
a,re  made  up  of  an  outer  layer  of  haemoglobin,  inside  which  is  found  a 
meshwork  containing  granules,  and  under  this  is  the  homogeneous  cell  pro- 
toplasm. Their  specific  gravity  is  about  1080  to  1085,  so  that  they  are 
very  considerably  heavier  than  the  plasma,  and  can  scarcely  be  said  to 
•"  float "  in  it,  although  this  expression  is  often  used. 

The  enumeration  of  the  red  corpuscles  was  first  carried  out  by  Vierordt 
(1852),  who  used  a  saline  solution  as  a  diluent.  Since  then  numerous 
improved  forms  of  hsemacytometer  have  been  invented,  and  with  care  the 
error  in  counting  need  not  be  more  than  3  or  4  per  cent,  above  or  below. 
These  errors  are  due  to  the  construction  of  the  instrument,  and  to  temporary 
alterations  in  the  fluidity  of  the  blood. 

They  number  about  5  millions  per  cubic  mm.  in  men,  and  about  4| 
miQions  per  cubic  mm.  in  women.  The  number  cannot  be  increased 
permanently  in  health,  iron  and  a  liberal  diet  having  no  effect  unless  the 
corpuscles  have  been  previously  deficient.  Even  when  blood  is  injected 
into  the  circulation,  the  excess  of  corpuscles  has  entirely  disappeared  in 
three  weeks  or  less.  There  is  no  doubt,  however,  that  habitual  generous 
living,  as  contrasted  with  the  reverse,  tends  to  a  general  richness  of  all 
blood  constituents.  It  is  often  stated  that  there  is  an  increase  immediately 
after  meals,  but  this  is  not  the  case.  With  the  present  methods  of 
counting,  the  effect  of  menstruation  on  the  number  is  rarely  visible, 
nor  in  healthy  women  does  lactation  diminish  the  number.  Eegnard, 
Miescher,  Viault,  arid  others  have  shown  that  living  at  a  high  altitude 
greatly  increases  the  number.  In  Lima,  Viault  found  that  his  corpuscles 
numbered  5  millions  per  cubic  mm.,  but  after  three  weeks'  residence  in  the 
Andes  they  had  risen  to  8  millions,  and  it  has  been  found  that  dwellers  in 
rarefied  atmospheres  have  normally  this  excess.  Schauman  and  Eosenqvst 
have  proved  that  the  rarefaction  of  the  air  is  the  only  factor  of  high  alti- 
tudes in  determining  the  increase.  On  returning  to  the  sea  level  the  num- 
I)er  rapidly  diminishes  again.  Pathologically,  the  number  may  be  greatly 
diminished  in  different  forms  of  anaemia — after  bleeding,  in  malarial  disease, 
lead  poisoning,  fevers,  and  many  other  conditions.  The  lowest  limit  usually 
consistent  with  life  is  between  300,000  and  400,000  per  cubic  mm.,  but 
lower  counts  have  been  often  recorded     Any  permanent  increase  in  their 
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number  (plethora)  is  rare,  but  is  found  in  cyanosis,  especially  that  due  to 
congenital  heart  disease,  where  they  may  reach  9  millions  per  cubic  mm. 

In  ansemia,  the  corpuscles  may  be  very  consideral^ly  altered,  both  in 
size  and  shape,  very  small  forms  (2  ^),  or  very  large  (12  to  14  /a), 
being  often  seen.  They  may  be  pear-shaped,  ovoid,  or  otherwise  distorted, 
and  this  condition  has  been  called  poikilocytosis,  and  the  misshapen 
corpuscles  poikilocytes.  Their  resistance  to  destructive  agencies  may  be 
greatly  lessened,  and  under  the  microscope  they  frequently  do  not  form 
good  rouleaux. 

Nucleated  red  corpuscles. — These  are  found  in  the  foetus,  in  the 
newly-born,  and  in  adults  during  severe  antemia.  They  are  not  normally 
present  in  health,  and  their  presence  accompanies  rapid  regeneration  of 
the  blood.     They  vary  a  good  deal  in  size,  some  of  them  being  very  large. 

Microcytcs  is  a  term  which  has  been  applied  to  very  small  coloured 
corpuscles.  They  are  found  both  in  health  and  disease,  but  are  especially 
numerous  in  aniemia.  They  are  said  to  be  portions  of  broken-down  hsemo- 
cytes,  but  it  is  possible  they  may  be  very  small  abortive  corpuscles. 

Haemoglobin. — The  haemoglobin  forms  about  14  per  cent,  of  the 
whole  blood.  In  composition  it  is  a  proteid,  and  on  splitting  yields  about 
96  per  cent,  albumin,  and  4  per  cent,  hsemochrome,  an  iron-containing 
body.  Its  iron  is  derived  from  the  organic  iron  of  the  food  which  is 
absorbed  and  stored  in  the  liver  cells,  from  which  it  is  conveyed  to  the 
bone  marrow  as  an  albuminous  compound,  but  we  are  ignorant  of  the 
details  of  the  process.  The  amount  of  haemoglobin  may  be  greatly 
diminished  in  antemia,  as  also  the  hiemoglobin  value  of  individual  cor- 
puscles. Clinically  its  amount  is  estimated  by  diluting  a  small  measured 
quantity  of  blood,  and  comparing  it  with  a  standard  colour-.  This  method 
is  not  particularly  exact,  but  for  details  the  reader  must  be  referred  to 
works  on  clinical  methods. 

Leucocyiies. — The  white  blood  corpuscles  vary  in  appearance,  and 
present  morphologically  three  chief  types — (1)  Mononuclear  round  cells. 
These  are  small  and  large  lymphocytes  with  homogeneous  protoplasm  and  a 
deeply  staining  nucleus.  (2)  Large  cells  with  finely  granular  protoplasm, 
staining  very  readily.  In  these  the  nuclei  are  either  large  and  of  a  bent 
or  horse-shoe  shape,  or  may  be  divided  up  into  several  smaller  nuclei, 
which  may  or  may  not  be  connected  together  by  narrow  filaments 
(polynuclear  forms).  (3)  Large  cells  with  coarsely  granular  protoplasm, 
staining  deeply  with  acid  stains  (eosmopliile  cells).  Ehrhch,  Kanthack,  and 
others  have  classified  them  in  a  much  more  detailed  manner,  according 
chiefly  to  the  appearance  of  the  nuclei  and  their  affinity  for  different  aniline 
stains ;  but  the  above  classification  seems  to  me  sufficiently  complex,  con- 
sidering how  opinions  differ  regarding  their  clinical  significance.  Some 
writers,  such  as  GuUand,  hold  that  all  forms  are  derived  from  the  lymphocytes, 
while  others  are  of  opinion  that  they  differ  in  origin.  If  the  former  opinion 
be  correct,  as  I  think  it  is,  then  the  more  detailed  classifications  are  not 
necessary.  Statements  have  been  frequently  made  as  to  the  relative  propor- 
tions of  the  different  kinds,  but  this  is  a  very  changing  quantity,  as  they 
are  constantly  passing  from  blood  to  connective  tissue,  and  back  again. 
Their  distribution  in  arteries,  veins,  and  capillaries  seems  to  vary  greatly  at 
different  times,  but  they  are  said  to  be  more  numerous  in  the  last.  Their 
nmnber  in  any  specimen  of  blood  is  therefore  variable,  as  is  also  their  relat- 
ive proportion  to  the  red  corpuscles.  The  former  varies  from  about  4000 
to  10,000  per  cubic  mm.,  and  the  latter  from  1  to  500  to  1  to  1200.     They 
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vary  in  size  from  7  |C//  to  10  to  12  [jj.  White  cells  appear  in  the  blood 
only  some  days  after  birth;  they  are  formed  in  the  various  lymphoid 
tissues,  in  which  they  also  undergo  development  into  the  different  forms. 
Their  number  is  greatly  increased  by  the  taking  of  food  (owing  to  their 
rapid  mitotic  reproduction  in  intestinal  tissue  and  glands),  in  certain  fevers, 
in  pregnancy,  and  by  certain  drugs,  while  it  is  diminished  by  fasting.  They 
are  counted  in  much  the  same  method  as  the  red  corpuscles. 

Haematoblasts  or  blood  plates. — These  have  been  very  fully  described 
by  Hayem  (1877),  and  by  Bizzozero  (1882).  They  are  small,  round,  or 
ovoid  bodies,  homogeneous  or  finely  granular,  and  contain  no  hsemo- 
globin.  They  average  about  2  to  3  ^^  in  diameter,  and  are  faintly 
tinged  by  alkaline  stains.  To  see  them  well  they  should  be  rapidly 
examined  in  freshly  drawn  blood,  as  they  are  very  sticky,  and  run  together 
in  heaps,  or  lie  against  the  red  or  white  corpuscles.  Their  physiological 
role  is  not  known,  but  they  are  supposed  to  have  some  connection  with 
coagulation,  and  with  the  formation  of  thrombi.  Hayem  regards  them  as 
the  precursors  of  the  red  corpuscles.  They  have  been  seen  in  the  vessels 
during  life,  and  their  number  has  been  variously  estimated  as  from  180,000 
to  500,000  per  cubic  mm.  They  are  difficult  to  count  accurately,  and 
their  number  probably  varies  in  different  samples  of  blood,  even  from  the 
same  individual.  They  become  more  numerous  during  recovery  from 
severe  anaemia,  and  less  numerous  under  the  action  of  blood  poisons. 

Blood  formation. — In  early  uterine  life  the  red  corpuscles  seem  to 
be  formed  in  the  walls  of  the  vessels.  Later,  the  liver,  spleen,  and  bone 
marrow  take  up  this  function.  After  birth,  the  red  marrow  is  the  chief  if 
not  the  only  organ  in  which  they  are  formed,  but  there  is  great  difference 
of  opinion  as  to  this  and  regarding  the  exact  steps  of  the  process.  Some 
authors  hold  that  the  spleen  and  lymph  glands  are  also  blood-forming 
organs,  but  the  evidence  adduced  cannot  be  considered  very  convincing, 
and  certainly,  in  pathological  states  of  the  blood,  it  is  chiefly  in  the  bone 
marrow  that  active  regenerative  changes  are  seen. 

Blood  destruction, — Most  physiologists  hold  that  an  active  de- 
struction of  hsemocytes  is  constantly  taking  place  in  the  liver,  spleen, 
and  bone  marrow,  the  colouring  matter  being  excreted  as  bile,  urinary, 
and  other  pigments,  while  the  iron  is  retained  largely  in  the  body  and 
used  over  again.  Quincke  holds  that  the  average  life  of  a  red  corpuscle  is 
three  weeks,  and  that  consequently  the  whole  of  the  red  cells  are  renewed 
once  in  that  time ;  imder  the  name  of  siderosis  he  has  described  deposits  of 
iron  in  different  organs,  resulting  from  this  breaking  down.  The  evidence 
in  favour  of  the  occurrence  of  such  wholesale  destruction  has  never 
seemed  to  me  quite  convincing.  It  is  assumed  that  once  the  red  cells 
are  launched  into  the  girculation,  no  wear  or  regeneration  takes  place 
in  them  as  in  other  tissues,  and  that  they  play  a  purely  passive  part  as 
regards  their  own  metabolism.  The  life  history  of  individual  corpuscles 
has  never  yet  been  followed  out,  and  hence  definite  knowledge  is  lacking, 
but  the  following  view  is  permissible  also  by  the  present  state  of  our 
knowledge.  A  certain  number  of  corpuscles  are  continually  wearing  out 
as  it  were,  rather  than  being  actually  destroyed,  and  these  are  dealt  with 
by  leucocytes  in  the  spleen  and  liver,  but  that  any  more  active  destruction 
takes  place  by  the  cells  of  these  viscera  seems  to  me  highly  improbable. 
This  view  is  borne  out  by  certain  observations  of  Minkowski  and  Naunyn. 
After  poisoning  animals  with  arseniuretted  hydrogen,  they  observed  in  the 
liver  and   bone-marrow   large   numbers  of  leucocytes  carrying  partially 
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broken-down  red  corpuscles,  whereas  elsewhere  such  leucocytes  were  rare ; 
the  explanation  of  this  is  that  slowing  of  the  blood  stream  is  necessary  to 
allow  the  white  to  deal  with  the  effete  or  weakened  red  corpuscles ;  and 
hence,  although  the  breaking  down  occurs  chiefly  where  the  circulation  is 
very  slow  (as  in  the  liver  or  spleen),  it  occurs  not  through  the  agency  of 
those  organs  but  by  means  of  the  leucocytes.  I  believe  it  is  highly 
probable  that  normally  the  process  is  somewhat  similar. 

Regeneration  of  the  blood. — After  a  profuse  haemorrhage  there 
rapidly  occurs  an  increase  of  the  white  corpuscles,  probably  from  the  lymph 
streaming  in  to  supply  the  lost  fluid.  The  red  cells  also  soon  begin  to 
increase  rapidly  in  number,  and  under  good  conditions  may  reach  their 
former  total  in  three  or  four  weeks,  but  they  are  deficient  in  haemoglobin, 
and  many  of  them  are  ill-formed,  often  small,  or  large,  or  nucleated.  The 
increase  in  the  haemoglobin  is  always  very  slow,  and  even  when  iron  is 
given  it  lags  greatly  behind  the  increase  in  the  corpuscles.  Coincidentally 
there  is  an  increase  in  the  activity  of  the  red  marrow,  which  becomes 
larger  in  amount,  deepens  in  colour,  and  becomes  soft  and  lymphoid  in 
consistence,  while  many  large  nucleated  red  cells  are  observed  in  it.  The 
spleen  is  said  by  some  observers  to  participate  in  this  activity. 

Melanaemia. — In  old  and  severe  malarial  cases,  especially  after  an 
exacerbation,  small  dark  particles  of  altered  blood  pigment  are  found  in 
the  circulation,  but  more  especially  are  stored  in  the  liver,  spleen,  bone 
marrow,  kidney,  and  brain.  Frequently  these  particles  are  also  seen  in 
the  leucocytes.  It  is  said  that  this  black  substance  (melanin)  is  formed 
by  the  destruction  of  red  corpuscles  in  the  liver  and  spleen,  but  more 
probably  they  disintegrate  in  the  blood  stream  under  the  action  of  malarial 
organisms,  the  granules  being  taken  up  by  the  leucocytes,  carried  to  the 
various  organs,  and  there  deposited.  In  animals,  after  transfusion  of  blood, 
similar  changes  occur  from  the  breaking  down  of  the  excess  of  haemocytes^ 


ANEMIA. 

Anaemia  (want  of  blood),  or  oligaemia  (deficiency  of  blood),  are  terms 
■which  might  literally  be  applied  to  denote  a  deficiency  in  all  the  blood  con- 
stituents ;  but,  practically  speaking,  when  we  use  the  word  anaemia  it  is 
understood  to  imply  deficiency  either  in  the  amount  of  haemoglobin,  or  in 
the  number  of  haemocytes,  or  in  both.  It  is  comparatively  rare  that  the 
constituents  of  the  blood  plasma  have  been  found  to  be  deficient,  and,  as  a 
matter  of  fact,  so  few  observations  have  been  made  on  its  composition  in 
disease,  that  we  have  little  clinical  knowledge  regarding  it.  On  the  other 
hand,  a  great  deal  of  information  has  been  collected  regarding  the  condition 
and  number  of  the  red  corpuscles.  If  precision  of  nomenclature  were  generally 
adopted,  and  a  distinction  habitually  made  by  practical  physicians  accord- 
ing to  the  elements  of  the  blood  which  are  deficient,  the  following  terms 
would  doubtless  be  more  used  than  they  are  at  present : — Oligocythcemia,  a 
decrease  in  the  number  of  red  corpuscles ;  oligochromcemia,  a  deficiency  in 
the  haemoglobin ;  hydrcemia  and  hypalbuminosis,  an  increase  in  the  water, 
and  a  decrease  in  the  albuminous  constituents  of  the  plasma  respectively ; 
while  spancemia  is  a  term  signifying  poor  or  thin  blood  generally.  It  is 
found,  however,  that  these  conditions  are  often  conjoined,  and  one  comes 
across  the  terms  chiefly  in  systematic  treatises. 

Anaemia  is  the  accompaniment  of  a  very  large  number  of  serious  dis- 
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eases,  such  as  chronic  renal  disease,  acute  and  chronic  febrile  conditions, 
malaria,  advanced  carcinoma,  syphilis,  lead  and  mercui'ial  poisoning,  etc.  The 
stage  of  the  disease  makes  a  great  ditierence,  however,  as  regards  the  actual 
blood  condition,  which  is  sometimes  a  mere  subsidiary  symptom,  and  at 
other  times  a  very  prominent  feature.  Bad  hygienic  surroundings  of  all 
kinds,  just  as  they  lead  to  a  poor  condition  of  the  general  health,  induce  at 
the  same  time  a  certain  poorness  in  the  blood ;  deficient  development  of 
the  arterial  system  (A^irchow),  constitutional  and  hereditary  influences,  a 
single  or  repeated  loss  of  blood,  may  all  lead  to  severe  anaemia.  In  aR 
these  cases  there  is  probably  a  disproportion  between  the  consumption  and 
renewal  of  the  corpuscles.  Disease  of  the  bone  marrow,  by  impairing  blood 
formation,  leukcemia,  and  many  other  conditions,  may  also  seriously  inter- 
fere with  the  composition  of  the  blood. 

It  has  been  customary  to  di^dde  cases  of  anfemia  into  two  classes — 
(1)  secondary,  and  (2)  primary  or  idiopathic  ;  the  former  including  all  those 
cases  enumerated  above,  where  the  blood  is  affected  obviously  as  a  conse- 
quence of  some  other  condition ;  and  the  latter  including  especially  chlorosis, 
pernicious  aucemia,  and  leukaemia,  where  the  cause  is  often  undetermined. 
This  latter  class,  however,  has  gradually  diminished  as  our  knowledge  has 
increased,  and  such  a  classification  can  only  be  regarded  as  provisional.  It 
should  be  now  dropped  altogether,  because  in  many  of  these  cases  the 
cause  of  the  anaemia  is  certainly  known,  and  most  probably  in  none  of  them 
does  it  primarily  take  its  rise  in  the  blood  itself. 

Acute  Ax.^imia. 

This  term  has  been  applied  to  rapid  loss  of  blood,  occurring  either  ex- 
ternally or  internally,  and  extending  over  a  few  minutes,  a  few  hours,  or 
two  or  three  days. 

Etiology  and  ssmaptoms.  —  It  may  occur  in  the  healthy  from 
injury  to  large  vessels,  or  in  the  course  of  aneurysm,  phthisis,  gastric  ulcer, 
parturition,  etc.  Its  treatment  and  prognosis  are  therefore  very  variable, 
and  can  scarcely  be  discussed  in  detail  in  this  connection.  The  symptoms  are 
the  well-known  ones  of  acute  haemorrhage,  their  severity  depending  largely 
on  the  amount  of  blood  lost.  There  occur  pallor,  collapse,  coldness  of  the 
skin,  with  cold  perspiration ;  the  heart  is  quick ;  the  pulse  small,  compressible, 
and  excitable;  the  blood  pressure  falls  rapidly,  severe  fainting  may  ensue,  and 
there  is  marked  muscular  weakness.  The  patient  often  shows  a  good  deal  of 
mental  excitement,  with  anxiety  and  restlessness,  and  the  antemia  of  the  brain 
leads  to  disturbance  of  special  senses,  shown  by  symptoms  such  as  flashes 
before  the  eyes,  dimness  of  vision,  and  singing  in  the  ears.  Death  may 
occur  in  comoilsions  or  quietly,  and  in  a  few  minutes  or  after  some  days. 
If  the  patient  survive,  great  thirst  is  experienced,  along  with  general 
muscular  and  cardiac  weakness,  feeble  digestion,  nervous  irritability,  sleep- 
lessness, and  other  symptoms  of  impaired  nutrition  in  all  the  functions  and 
systems  of  the  body.  In  the  comparatively  healthy  the  fluids  and  albu- 
minous matters  are  soon  made  good  from  the  lymph  and  from  the  food,  the 
withdrawal  of  the  former  from  the  tissues  being  the  occasion  of  the  severe 
after-thirst.  The  red  blood  corpuscles  regenerate  very  rapidly,  and  even 
after  severe  bleeding  may  regain  their  normal  number  in  about  a  month, 
although  many  of  the  newly-formed  heemocytes  are  small,  or  larc^e,  or 
slightly  misshapen,  and  are  more  or  less  deficient  in  haemoglobin.  The 
haemoglobin,  even  under  favourable  conditions,  takes  three  or  four  months. 
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or  longer,  to  reach  its  normal  standard.  The  regeneration  of  the  blood  is 
much  influenced,  however,  by  the  general  condition  of  the  patient. 

Treatment. — The  immediate  treatment  depends  largely  on  the  cause, 
and  may  be  purely  sm-gical  or  obstetric  in  character.  If  the  patient  sur- 
vive the  acute  haemorrhage,  he  should  be  kept  strictly  in  bed,  in  a  cool  room, 
with  few  bed-clothes,  and  with  the  head  low.  Even  slight  exertion  should 
be  avoided  for  many  days.  Opiates  often  quiet  the  restlessness,  tend  to 
control  mental  excitement,  and  lessen  the  chance  of  recurrence.  The  food 
should  be  cold  and  fluid.  The  use  of  other  measures  must  be  regulated  by 
the  site  of  the  bleeding,  and  the  general  nature  of  the  case.  Ergot  is  useful 
if  the  bleeding  be  from  the  uterus,  or  from  a  small  artery,  but  most  of  the 
other  so-called  haemostatic  astringents  are  of  very  doubtfrd  value.  If  it 
be  considered  necessary  to  replace  the  loss  of  fluid,  defibrinated  human 
blood  may  be  transfused  into  a  vein,  mixed  with  phosphate  of  sodium 
(sp.  gr.  about  1030),  or  one  or  two  pints  of  sodium  chloride  (f  per  cent.) 
may  be  given  slowly  per  venam,  or  subcutaneously,  or  by  the  rectum. 

The  subcutaneous  injection  of  defibrinated  human  blood  is  advocated  by 
von  Ziemssen,  but  in  my  own  experience  this  method  is  inferior  to  the  others. 

Chlokosis. 

This  disease,  commonly  known  as  the  "green  sickness,"  is  a  chronic 
morbid  condition,  arising  dimng  the  years  of  puberty  and  adolescence, 
practically  confined  to  the  female  sex,  and  characterised  by  a  diminution  in 
the  amount  of  haemoglobin,  with  or  without  a  deficiency  in  number  of  the 
red  blood  corpuscles,  most  of  the  other  symptoms  being  directly  traceable 
to  the  blood  change. 

History. — Chlorosis  was  known  to  Hippocrates,  and  has  been  recog- 
nised by  most  writers,  from  the  earhest  to  the  present  times.  Certain 
authors  have  regarded  it  as  due  to  defective  function,  or  developmental 
faults  in  the  reproductive  system;  others,  as  the  expression  of  a  special 
cachexia,  or  as  a  disease  arising  in  different  parts  of  the  nervous  system,  as 
secondary  to  all  kinds  of  digestive  troubles,  and  to  other  causes.  Willis 
(seventeenth  century),  Boerhaave  and  Cullen  (eighteenth  century)  recog- 
nised the  watery  condition  of  the  blood.  Foedisch  (1832)  found  a  diminu- 
tion of  iron,  and  Andral  and  Gavarret  (1840)  a  diminution  in  the  number 
of  red  corpuscles.  Duncan  (1867)  first  pointed  out  that  the  most  charac- 
teristic change  in  the  blood  is  a  deficiency  of  haemoglobin,  along  with  less- 
ened specific  gravity,  and  his  observations  have  been  confirmed  and  greatly 
extended  by  numerous  subsequent  observers.  The  name  chlorosis  was 
given  to  it  by  Jean  Varandal  (Montpellier,  1620),  from  yj^c^pog,  yellowish 
green,  owing  to  the  tint  of  the  skin  often  seen. 

Etiology. — The  view  taken  of  the  etiology  of  chlorosis  will  be  influenced 
largely  by  the  opinions  held  regarding  its  nature.  Many  authorities  hold 
that  it  is  primarily  a  blood  deterioration  ;  and  if  that  be  so,  then  it  must  be 
acknowledged  that  no  one  has  as  yet  been  able  to  fix  definitely  on  a  con- 
stant cause.  On  the  other  hand,  if  it  be  regarded  simply  as  a  condition  of 
the  blood  secondary  to  numerous  causes,  and  which  condition  leads  to  other 
changes  in  bodily  chemistry  and  function,  it  will  be  admitted  that  in  many 
cases  one  is  able  to  distinctly  indicate  certain  influences  capable  of  bringing 
about  the  blood  change.  In  few  morbid  states  have  so  many  or  so  con- 
flicting opinions  been  put  forward  as  to  causation.  Many  of  these,  in  the 
light  of  modern  knowledge,  are  manifestly  incorrect,  and  hence  it  wdll  be 
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necessary  to  refer  only  to  those  which  are  still  current.  Virchow  held  that 
chlorosis  is  due  to  congenital  hypoplasia  of  the  arterial  system,  but  this 
view  is  contradicted  by  the  fact  that  such  a  condition  is  permanent,  whilst 
chlorosis  is  transient.  It  has  also  been  attributed  to  deficient  development 
of  the  reproductive  system  (Frankel).  Another  view,  which  has  obtained 
wide  currency,  is  that  chlorosis  is  due  to  constipation,  with  consequent 
formation  of  poisonous  ptomaines  in  the  alimentary  canal,  which  are 
supposed  to  be  absorbed  and  to  break  down  the  red  corpuscles  (Andrew 
Clark).  Many  cases,  however,  do  not  suffer  from  constipation,  while  accu- 
rate observations  have  proved  that  there  is  no  excessive  decomposition  in 
the  intestinal  canal,  and  that  fewer  corpuscles  break  down  than  in  health. 
Hannon  and,  later,  Bunge,  have  advanced  the  hypothesis  that  there  is 
intestinal  sepsis,  resulting  in  the  excessive  production  of  sulphides,  which 
precipitate  the  iron  from  the  food,  and  make  it  unabsorbable.  This  theory 
has  also  been  disproved  from  many  sides.  Absence  of  light  and  fresh  air, 
heated  rooms,  want  of  exercise,  unhealthy  excitement,  depressing  emotions, 
indigestion  in  various  forms,  insufficient  food,  and  menstrual  disturbances 
have  all  been  advanced  as  causes.  Lloyd  Jones  states  that  the  blood 
changes  seen  in  chlorosis  are  simply  an  exaggeration  of  what  normally 
occurs  at  puberty  in  girls,  but  not  in  boys,  and  is  of  opinion  that  there  is 
some  unknown  cause  underlying  not  only  the  blood  changes,  but  respon- 
sible also  for  many  of  the  other  symptoms.  He  fails  to  explain,  how- 
ever, why  chlorosis  should  so  often  occur  several  years  after  puberty. 
Meinert,  in  an  elaborate  monograph,  has  attributed  it  to  dilatation  of  the 
stomach,  with  displacement;  von  Hosslin,  to  repeated  small  unobserved 
bleedings  from  the  bowel ;  while  Hayem,  von  IsToorden,  and  Birch-Hirsch- 
feld,  all  regard  it  as  due  to  weakness  in  the  blood-forming  organs.  An 
objection  which  may  be  taken  to  this  last  view  is,  that  in  many  cases 
the  corpuscles  are  normal  in  number,  the  deficiency  being  confined  to  the 
hsemoglobin. 

Eegarded  broadly,  it  is  plain  that  any  deficiency  in  corpuscles  and  haemo- 
globin must  be  due  to  excess  in  breaking  down,  to  direct  loss  by  bleeding, 
or  to  some  defect  in  blood  formation.  In  chlorosis  it  has  been  shown  that 
the  first  of  these  causes  is  not  present,  the  second  is  frequently  present  as 
normal  or  excessive  menstrual  loss,  while  the  defective  formation  affects 
the  hsemoglobin  rather  than  the  corpuscles,  although  the  latter  are  most 
commonly  subnormal  in  number.  The  most  striking  features  of  the  incidence 
of  chlorosis  are  the  sex  and  age  of  the  patients,  and  the  explanation  of  its 
etiology  must  be  looked  for  in  the  condition  of  the  blood  and  nutrition  found 
in  adolescent  females  as  contrasted  with  those  found  in  males  at  the  same  age. 
My  own  observations  have  led  me  to  conclude  that  the  condition  is  secondary, 
and  due  chiefly  to  blood  loss  and  to  insufficient  ingestion  of  iron  in  the  food. 
It  is  infinitely  more  frequent  in  young  women,  because  normally  their 
blood  is  poorer,  they  ingest  less  iron  as  food,  and  they  are  subject  to  periodical 
blood  loss.  In  women  the  blood  contains  about  10  per  cent,  fewer  cor- 
puscles, 8  to  10  per  cent,  less  hsemoglobin,  and  about  5  per  cent,  more  water 
than  that  of  men  at  the  same  age.  Further,  this  deficiency  is  most  marked 
during  the  years  when  chlorosis  is  most  common.  The  very  rapid  growth 
of  girls  at  puberty  throws  a  great  strain  on  all  the  bodily  functions,  including 
blood  making  and  digestion  ;  the  appetite  is  often  extremely  poor,  and  this 
affects  not  only  the  general  nutrition,  but  also  the  amount  of  iron  ingested. 
Whereas  a  normal  dietary  was  found  to  contain  daily  from  Jj-  to  i  gr.  of  iron, 
the  dietary  of  three  chlorotic  girls  only  contained  from  -^  to  gV  g^'-    -^  certain 
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amount  of  iron  is  excreted  daily,  and  if  this  loss  be  not  made  up  by  the  food, 
the  organism  gradually  becomes  deficient  in  iron  and  htemoglobin ;  also  at 
each  menstrual  period  about  |  to  1|  grs.  of  iron  are  further  lost  to  the  body, 
and  in  the  anaemic  there  are  no  reserves  in  the  liver  or  elsewhere  to  make 
good  this  loss.  The  amenorrhoea  so  frequently  seen  is  therefore  a  beneficial 
and  protective  condition.  Chlorosis  undoubtedly  comes  on  after  monorrhagia, 
and  in  one  case  under  my  care  it  was  due  to  chronic  bleeding  from  a  rectal 
polypus.  There  is  probably  a  certain  hereditary  predisposition  in  some 
cases,  as  the  members  of  certain  families  seem  specially  liable  to  it.  If  this 
view  be  correct,  the  causes  of  chlorosis  ordinarily  alleged  may  be  regarded 
as  purely  predisposing,  while  the  direct  causes  are — (1)  Excessive  menstrual 
loss  (or  other  blood  loss).  This  may  be  relative,  that  is,  too  much  for  a 
weakly  or  rapidly  growing  individual  to  bear,  or  it  may  be  actually  large. 
(2)  Insufficient  ingestion  of  iron  as  food.  Anything  which  diminishes  the 
appetite — as  dyspepsia,  constipation,  want  of  exercise,  unhealthy  occupa- 
tions, change  from  country  to  town  life,  etc. — all  predispose  to  anaemia.  In 
many  cases  there  is  a  combination  of  these  two  causes. 

Chlorosis  occurring  in  boys  and  non-menstruated  girls  is  explained  by 
the  strain  thrown  on  the  body  by  rapid  growth,  which  tends  to  lessen 
appetite  and  blood  formation.  In  the  anaemia  of  the  menopause,  dyspepsia 
and  monorrhagia  sufficiently  account  for  the  deterioration  of  the  blood ;  and 
gastric  ulcer,  where  one  has  a  combination  of  poor  appetite  and  blood  loss, 
often  leads  to  very  severe  and  obstinate  chlorosis.  Chlorosis,  therefore,  is 
most  probably  a  secondary  anaemia,  predisposed  to  by  many  causes,  but 
actually  induced  by  deficiency  of  iron  in  the  body.  It  is  common  among 
all  classes,  and  in  all  civilised  and  semi-civilised  countries. 

Morbid  anatomy  and  pathology. — The  condition  of  the  blood, 
as  previously  described,  is  the  most  important  feature ;  in  addition,  during 
recovery,  a  few  nucleated  red  cells  may  be  seen.  There  have  not  been 
many  post-mortem  examinations  of  cases,  and  in  the  few  which  are 
recorded  death  has  occurred  from  intercurrent  disease,  which  affects  the 
results  somewhat.  In  one  case  Tissier  found  fatty  degeneration  of  the 
liver,  and  the  bile  almost  devoid  of  pigment.  In  a  case  of  my  own,  where 
death  occurred  suddenly  after  violent  haematemesis,  there  was  extreme 
fatty  degeneration  of  the  heart  muscle,  and  practically  complete  absence 
of  iron  from  the  liver,  spleen,  and  other  organs. 

The  fatty  degeneration  is  due  to  want  of  oxygen,  following  on  the  lack 
of  haemoglobin,  as  the  albuminous  tissues  disintegrate,  and  the  products 
not  being  oxydised  remain  in  the  cells. 

Symptoms. — The  symptoms  are  very  largely  those  of  chronic 
anaemia,  but  they  vary  greatly  in  severity,  this  depending  chiefly  on  the 
extent  to  which  reduction  in  the  amount  of  haemoglobin  has  gone.  The 
patient  has  usually  an  extreme  pallor,  although  sometimes  the  cheeks  flush 
readily,  and  the  complexion  varies  somewhat,  according  to  the  texture  of 
the  skin ;  in  blondes  it  may  be  a  dull  white  or  a  transparent  white,  while 
in  brunettes  it  has  often  a  greenish  tinge.  The  ears  frequently  present 
the  peculiar  semi-transparent  appearance  of  old  wax,  and  the  veins  on  the 
back  of  the  hands  have  a  delicate  violet  tint.  There  is  no  tendency  to 
emaciation,  but  rather  the  contrary.  It  is,  in  fact,  frequently  stated  that 
chlorotic  girls  are  markedly  plump,  but  on  the  whole  they  present  in  this 
respect  much  the  same  appearance  as  their  non-chlorotic  companions.  The 
mucous  membranes  of  the  mouth  and  eyes  are  also  pale,  and  the  vessels 
ill-defined.     There  is  marked  languor  and  dislike  to  sustained  exertion. 
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either  bodily  or  mental,  although  under  the  influence  of  excitement  a  large 
amount  of  either  kind  of  work  may  be  accomplished. 

On  examining  a  drop  of  blood,  withdrawn  by  a  prick  through  the  skin,  it 
appears  pale  and  watery  to  the  naked  eye ;  under  the  microscope  it  may 
or  may  not  form  good  rouleaux,  but  many  of  the  corpuscles  are  seen  to  be 
pale  and  sometimes  slightly  deformed  in  shape,  while  raany  are  smaller 
than  usual.  In  a  fair  proportion  of  cases  their  number  is  normal,  in  a 
large  proportion  they  amount  to  between  2  and  4  millions  per  cubic 
mm.,  while  less  than  2  millions  is  decidedly  rare.  Heematoblasts  are 
abundant.  The  hsemoglobin  is  always  greatly  reduced  in  amount,  even 
falling  to  below  20  per  cent,  of  the  hccmoglobinometer  scale,  but  from 
about  30  to  60  per  cent,  is  commonly  foimd.  The  haemoglobin  value  of 
the  individual  corpuscles  is  always  more  or  less  reduced,  as  is  also  their 
oxygen-carrying  capacity.     The  blood  plasma  is  normal  in  composition. 

In  most  cases  the  digestive  functions  are  greatly  interfered  with,  the 
appetite  is  poor  and  in  some  cases  remarkably  small,  while  dyspepsia  of 
all  degrees  is  met  with.  The  free  hydrochloric  acid  of  the  gastric  juice 
may  be  increased,  diminished,  or  normal  in  amount.  Obstinate  constipa- 
tion is  frequent,  but  by  no  means  invariable,  while  there  is  sometimes  a 
depraved  appetite  for  such  things  as  chalk,  coal,  and  linen  articles. 

In  all  cases  there  is  very  marked  breathlessness,  especially  on  going 
upstairs  or  on  exertion  of  any  kind,  but  it  is  quite  absent  when  the  patient 
is  at  rest.  The  heart  is  said  to  be  dilated,  but  this  can  very  seldom  be 
actually  determined  by  physical  examination,  and  probably  is  not  constant. 
It  is  easily  excited,  palpitation  and  prsecordial  oppression  are  very  common; 
the  pulse  is  full  and  regular  and  sometimes  a  little  rapid,  but  really 
presents  no  characteristic  featm-es.  Hcemic  murmurs  of  a  soft  blowing 
character  are  very  commonly  heard  over  all  the  cardiac  areas.  If  present 
anywhere,  they  are  always  audible  over  the  pulmonary  area,  and  are 
usually  most  intense  there,  although  sometimes  loudest  in  the  mitral  area. 
The  latter  murmur  is  conducted  into  the  axilla,  ^o  satisfactory  explana- 
tion of  the  cause  of  these  murmurs  has  ever  been  given,  and  for  an  account 
of  the  various  views  held  regarding  them  the  reader  must  be  referred  to 
works  deahng  specially  with  physical  diagnosis.  A  loud  humming  murmur 
(bruit  de  cliaUe),  constantly  varying  in  intensity,  is  also  heard  in  the 
external  jugular  vein,  especially  on  the  right  side  of  the  neck ;  on  palpating 
the  vein  a  thrill  can  be  felt,  and  both  mm-mur  and  thrill  may  be  made 
to  disappear  by  compressing  the  vessel.  Its  origin  is  due  to  fluid  veins, 
arising  from  the  comparatively  dilated  state  of  the  lower  end  of  the 
jugular.  It  may  be  heard  also  in  many  healthy  subjects,  but  is  always 
more  intense  in  the  ansemic ;  a  similar  murmur  is  often  audible  over 
the  eyeball  and  over  the  torcular  Herophili.  If  the  patient  is  going  about, 
there  is  usually  slight  oedema  at  the  ankles ;  and  this  during  the  night's 
rest  is  often  transferred  to  the  face,  making  the  eyes  especially  swollen 
and  puffy-looking.  Fainting  attacks  or  frequent  feelings  of  faintness  are 
very  common.  All  these  symptoms  are  due  partly  to  the  condition  of  the 
blood  and  the  want  of  oxygen,  and  partly  to  that  of  the  heart. 

Disorders  of  menstruation  are  very  often  present.  In  rare  instances  the 
patient  has  never  menstruated,  sometimes  the  anaemia  has  been  preceded  by 
menorrhagia,  more  rarely  it  is  accompanied  by  it.  Scanty  and  irregular 
menstruation  and  amenorrhcea  are  much  more  frequent.  Leucorrhcea  is  also 
common  as  an  accompaniment  of  chlorosis,  and  often  aggravates  greatly 
the  feeling  of  malaise. 
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The  nervous  sjs  tern  is  usually  below  par  and  is  easily  fatigued ;  headaches 
nem-algicpamm  different  viscera, infra-mammary  and  otherneuralgias,  are 
very  common,  while  the  vasomotor  system  is  extremely  irritable  The 
urme  IS  pale  and  abundant,  the  solids,  including  the  pigments  and  urea  are 
usually  under  the  normal  as  a  consequence  of  the  lessened  metaboHsm'and 
appetite,  but  it  presents  no  abnormal  constituents. 

_  Slight  feverish  attacks  are  by  no  means  uncommon,  and  have  been 
described  chiefly  by  French  writers  as  a  special  type— /«  cUoro&e  mrile 
Iheir  occurrence  has  been  attributed  to  the  blood  condition,  but  possibly 
they  are  simply  due  to  unimportant  microbic  infection,  occurrino-  in  the 
course  of  the  illness.  Gastric  ulcer  is  a  common  and  very  troublesome 
accompaniment  of  chlorosis,  while  the  formation  of  thrombi  in  the  veins 
and  the  occurrence  of  optic  neuritis  are  distinctly  rare. 

Diagnosis.  — Although  no  one  symptom  is  characteristic,  yet  in 
practice  diagnosis  is  easy  when  the  age,  sex,  bloodlessness,  and  general 
symptoms  are  taken  into  account.  In  the  great  majority  of  cases  the 
first  attack  occurs  between  the  ages  of  16  and  21,  after  which  it  becomes 
rapidly  rai-er  and  is  decidedly  rare  after  25.  The  anemia  of  young  girls 
in  early  tuberculosis  has  been  often  mistaken  for  it,  but  it  is  not  nearly  so 
amenab  e  to  treatment.  In  other  anemias  the  underlying  cause  can 
frequently  be  discovered,  and  they  are  uncommon  at  the  ac^es  when 
chlorosis  is  most  frequent.  ° 

Prognosis.  — Death  never  occurs  as  a  direct  result  of  chlorotic 
anemia      Eelapses  are,  however,  very  common  and  sometimes  occur  at 

L  3n1  tlf^l?  ^'^^'tr^-     They  can  usually  be  avoided  if  the  patient 
IS  caietul  to  follow  out  the  treatment  recommended. 

Treatment.— CHnical  experience  has  proved 'that  the  most  import- 
ant remedial  measure  is  the  administration  of  iron.  Whether  given  by  the 
mouth  by  the  rectum  or  subcutaneously,  it  is  absorbed  and  utilised  for  the 
foi-mation  of  new  red  corpuscles  and  hemoglobin.      Although  there  has 

tZ^^T^   ^""T'''  r^^''^^^    ^^'^  '''  ^''^'^    absorption  from    the 
ntestine  has  now  been  demonstrated  (Macallum).     It  appears  to  be  stored 

^JlJr"'  ^'"^  fi^'''^  r^T^'^^'^  i^to  an  albuminous  compound  whichls 
for  St  r?L  w  T°t^V  ?'  administration  ought  to  be  continued 
tor  eight  01  ten  weeks  at  least,  because  comparatively  Kttle  is  absorbed 
and  the  corpuscles  which  have  been  formed  during  the  anemic  state  are 
poor  m  hemoglobin,  they  disappear  slowly  from  the  cLS^n,  and  a  e 
only  gradually  replaced  by  others  rich  in  iron.     The  morganic  prepaiatiois 

"suf^'Sie'^wf  or[^''^^'^r*'  '''''  °^  ^^^  whde,;fveThets 
results.     Ihe  choice  of  the  particular  preparation  is  guided  to  a  verv  laiw 

extent  by  the  condition  of  the  stomach;  if  that  or!r  be  iriitlble  it  Is 
o^e^  roVattt  r ''^"f  7.^-^  f  -^-ed  iron,  f erro'u'c^itte  in 
and  sXhate  J.^  df.;      T  °^  ^^'  ''^^'  P^^P^^^tions.     The  protochloride 

We  doser^..  n  r  ^  ""''"'  n-ritatmg,  and  ferric  salts  still  more  so. 
and  iSd  In  action  ll  f f^^^^^^^^^^ed,  and  are  held  to  be  most  efficacious 
ana  lapid  m  action,  probably  because  more  iron  becomes  absorbed  when  it 

a  IZTCl  wifh  TJ^'l''  '"  '';  '°"^^-     ^^^^  1-^-  doses  often  irttf'er 
qufckly  when   Stn  °fi         '  ^f,"^''^  ^^«^«  ^^^over  perfectly  well  and 
qmckly  when   3   to   6   grs.   of    ferrous  carbonate  or   reduced  iron  are 
gi™  daily     Any  preparation  of  iron  should  be  given  directly  after  mel 
as  It  then  interferes  less.with  digestion.     ConstiUon  canTe t^^^^^^^ 
rhubarb  or  salmes,  or  any  other  mild  purgative  ^ 

Ai^senic,  manganese,  and  some  other  metals,  given  along  with  the  iron 
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have  been  supposed  to  increase  its  efficacy.  Manganese  and  the  others  are 
certainly  useless.  Arsenic  is  supposed  to  stimulate  the  formation  of  the 
red  corpuscles,  and  in  this  respect  may  be  of  some  value ;  but  when  cases  of 
chlorosis  are  treated  by  arsenic  alone,  no  improvement  takes  place  until 
sufficient  doses  of  iron  are  added  to  it.  Fatty  and  albuminous  foods  and 
cod-liver  oil  seem  also  to  hasten  blood  formation.  In  very  obstinate  cases 
residence  at  high  altitudes  has  been  recommended ;  this  acts  as  a  stimulant 
to  the  blood  formation,  and  it  is  said  that  its  effect  on  the  blood-forming 
organs  is  very  often  a  permanent  one.  Dyes,  Wilhelmi,  and  others  have 
advocated  repeated  small  phlebotomies  as  another  means  of  stimulating 
these  organs,  and  undoubtedly  they  appear  to  do  so,  but  such  a  method  is 
not  suitable  for  ordinary  practice. 

As  regards  diet,  no  specific  directions  can  be  given,  as  it  must  be 
regulated  by  the  condition  of  the  stomach  and  digestive  organs.  When 
gastric  digestion  is  fairly  good,  an  ordinary  mixed  diet,  with  a  reasonable 
amount  of  butcher  meat,  should  be  recommended ;  if  there  be  severe 
dyspepsia  or  gastric  ulcer,  the  diet  must  be  regulated  accordingly. 

Good  general  surroundings,  attention  to  personal  hygiene,  treatment  of 
dyspepsia  and  of  constipation,  are  of  the  utmost  importance,  as  thereby 
the  appetite  becomes  larger  and  the  patient  gets  into  the  habit  of  taking  a 
sufficient  quantity  of  food.  The  same  holds  good  of  country  air,  spa 
treatment,  hydrotherapy,  and  massage,  all  of  which  are  useful  adjuncts  to 
more  direct  therapeutical  measures.  If  the  patient  remain  under  the 
unfavourable  conditions  which  predispose  to  the  disease,  treatment  is  often 
very  unsatisfactory.  Slight  cases  do  best  with  an  open  air  life  and  a 
moderate  amount  of  exercise,  as  the  appetite  and  general  nutrition  are 
thereby  stimulated  ;  but  those  who  are  severely  anaemic  often  require  to  be 
kept  in  bed,  and  some  only  recover  when  this  is  strictly  enjoined.  A  week 
or  a  fortnight  is  generally  sufficient.  The  explanation  of  the  beneficial 
effect  of  complete  rest  seems  to  be  that  the  strain  is  taken  off  the  heart 
and  muscles,  and  consequently  the  digestion  is  improved,  and  food  and 
iron  are  better  absorbed. 

Leucorrhoea,  menorrhagia,  or  other  source  of  blood  loss  must  be  care- 
fully attended  to.  To  prevent  relapses,  the  appetite  should  be  kept  good 
and  vigorous,  and  this  is  best  attained  by  plenty  of  fresh  air,  and  gentle, 
healthy  exercise. 

Pernicious  Anemia. 

This  term  denotes  a  condition  characterised  by  intense  diminution  in  the 
number  of  red  blood  corpuscles,  and  by  the  symptoms  of  severe  chronic 
antemia,  usually  terminating  fatally. 

History. — Cases  of  extreme  fatal  bloodlessness  have  been  well  and 
carefully  described  from  time  to  time,  as  by  Combe  of  Edinburgh  (1822), 
who  quotes  a  still  earlier  case  (1684),  by  Channing  in  America  (1843),  and 
by  numerous  writers  in  France,  Germany,  and  Switzerland.  During  the 
"  forties "  Addison  made  it  familiar  to  the  physicians  and  students  of  Guy's 
Hospital  by  his  clinical  teaching;  and  in  1855,  in  his  monograph  on  "Dis- 
ease of  the  Suprarenal  Capsules,"  he  gave  a  short  but  graphic  account  of  its 
more  apparent  clinical  features.  Leber t  (1868)  named  it  "Essential  Anaemia"; 
and  later  Biermer  (1871)  described  fifteen  cases  of  what  he  called  "pro- 
gressive pernicious  anaemia,''  and  this  paper  was  the  means  of  awakening 
new  and  widespread  interest  in  the  condition.  Since  then,  numerous  and 
valuable  additions  to  our  knowledge  have  been  made  by  Pye-Smith,  Hale 
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White,  Bramwell,  W.  Hunter,  Pepper,  Quincke,  Lepine,  Hayem,  and 
many  other  observers.  H.  Miiller  (1877)  and  Eichhorst  (1878)  published 
monographs  which  are  still  valuable  as  careful  clinical  and  pathological 
records. 

Etiology.  —  There  is  much  difference  of  opinion  as  to  whether 
pernicious  anaemia  is  to  be  regarded  as  a  disease  in  itself,  "a  morbid 
entity,"  or  whether  it  is  secondary  to  numerous  other  conditions.  Addison 
descrilDes  it  as  "  occurring  without  any  discoverable  cause ;  cases  in  which 
there  had  been  no  previous  loss  of  blood,  no  exhausting  diarrhoea,  no 
chlorosis,  no  purpura,  no  renal,  splenic,  miasmatic,  glandular,  strumous, 
and  malignant  disease,"  and  Pye-Smith,  Hale  White,  and  others  adhere 
to  this  definition,  holding  that  anaemia,  secondary  to  other  causes,  is  not 
the  true  disease.  Hunter  also  regards  it  as  a  "  special  disease  both 
clinically  and  pathologically."  On  the  other  hand,  Biermer,  Quincke, 
Andrew,  Miiller,  and  many  other  clinicians,  hold  that  it  is  a  conse- 
quence of  preceding  conditions,  some  known,  others  unknown.  Lepine 
believes  that  it  follows  always  on  causes  predisposing  to  antemia,  but  only 
in  persons  with  weakness  in  blood-forming  power ;  while  Eichhorst  thinks 
that  in  the  majority  of  cases  it  is  secondary,  but  in  a  few  is  primarily  a 
blood  disease.  According  to  the  present  evidence  before  us,  it  seems  to  me 
most  probable  that  it  is  always  secondary,  and  that  in  those  cases  where  it 
is  apparently  a  primary  lesion  we  have  simply  failed  as  yet  to  discover  the 
preceding  cause.  It  is  now  certain  that  the  typical  clinical  picture  which 
we  associate  with  the  name  pernicious  anaemia  may  occur  in  cases  of 
atrophy  of  the  mucous  membrane  of  the  stomach,  in  malignant  disease 
especially  of  the  stomach  and  bones,  in  tapeworm  (Bothriocephalus  latus 
especially),  and  in  anchylostomiasis,  where  the  parasite  directly  abstracts 
blood.  Many  cases  also  have  been  reported  as  occurring  after  prolonged 
diarrhoea,  prolonged  haemorrhages,  pregnancy,  typhoid  fever,  malaria, 
syphilis,  yellow  fever,  chlorosis,  and  great  hardships.  The  majority  of 
all  such  illnesses  ordinarily  run  their  course,  however,  without  producing 
severe  fatal  anaemia,  and  we  have  no  idea  of  what  the  superadded  something 
is  which  determines  the  profound  change  in  the  blood.  It  has  been 
surmised  that  in  certain  of  these  cases  the  bone  marrow  may  have 
suffered  permanent  damage  in  its  blood-forming  functions,  but  post- 
mortem the  marrow  usually  shows  signs  of  hypertrophy  and  increased 
activity.  Some  cases  still  remain  apparently  causeless,  but  it  would 
be  most  proper  to  admit  simply  that  we  have  not  discovered  the 
cause. 

The  defective  condition  of  the  blood  must  be  due  to  deficient  formation 
or  increased  consumption  or  loss  of  the  red  corpuscles,  but  even  here 
unanimity  of  opinion  is  conspicuously  absent.  Bradbury,  Pye-Smith, 
Mott,  and  others,  hold  that  there  is  excessive  and  active  destruction  of  the 
haemocytes,  Pepper  that  there  is  deficient  manufacture,  while  Quincke  and 
others  are  uncertain  about  it.  Hunter  has  elaborated  a  theory  that 
cadaveric  bodies,  formed  in  the  intestinal  canal,  become  absorbed  and  act  as 
blood-destroying  agents  in  the  portal  system.  More  recently  he  has 
expressed  the  opinion  that  the  origin  of  such  bodies  is  to  be  found  in  septic 
changes,  often  arising  in  connection  with  dental  decay.  I  have  formed  the 
opinion  that,  in  some  cases  at  least,  the  external  and  internal  hemorrhages 
which  are  so  common  and  extensive  may  lead  to  the  excessive  anaemia,  once 
an  anasmic  condition  has  been  established  by  ordinary  causes.  Grawitz 
proposes  that  the  name  pernicious  anaemia  should  be  retained  only  for 
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those  cases  where,  ante-  or  post-mortem,  no  sufficient  cause  can  be  made 
out  for  the  extreme  bloodlessness,  while  the  others  should  be  designated 
by  such  terms  as  "  cancer  with  severe  ansemia."  The  objection  to  this  is 
that  intra  vitam  both  classes  of  cases  often  present  exactly  the  same  clinical 
symptoms ;  and  even  gross  lesions,  such  as  cancer  of  the  bones,  may  only 
be  revealed  at  the  autopsy.  At  present  it  is  quite  impossible  to  give  a 
dogmatic  opinion  on  most  of  the  points  raised. 

Morbid  anatomy  and  pathology. — After  death  there  remains 
the  peculiar  lemon-yellow  tint  of  the  skin,  the  fat  everywhere  has  also  a 
deep  yellow  colour,  and  the  blood  serum  is  slightly  deeper  in  colour.  There 
is  marked  fatty  degeneration  of  the  heart  muscle  (thrush-breast  appear- 
ance), and  marked  pallor  of  all  the  internal  organs  and  tissues.  There 
may  be  only  a  few  small  h£emorrhages  scattered  here  and  there,  but 
usually  the  number  is  very  large,  especially  in  the  brain.  They  vary 
in  size  from  a  pin-head  to  a  linseed,  or  larger,  and  there  may  be  even 
large  ecchymoses.  Blood  is  frequently  found  under  the  dura  mater. 
The  bone  marrow  is  altered,  especially  in  the  ends  of  the  femur  and 
long  bones,  the  yellow  marrow  being  converted  into  a  deep  red  tissue, 
very  rich  in  cells,  many  of  them  being  large  nucleated  red  cells.  The  liver, 
spleen,  kidney,  bone  marrow,  dura  mater,  brain  substance,  and  fat,  but 
especially  the  two  first,  show  usually  a  very  great  excess  of  iron  pigment, 
deposited  in  the  form  of  an  albuminous  compound.  It  stains  readily,  black 
with  ammonium  sulphide,  or  blue  with  ferrocyanide  of  potassium  and 
dilute  hydrochloric  acid.  This  excess  of  iron  is  generally  thought  to  be 
derived  from  active  destruction  of  the  red  blood  corpuscles,  and  its  presence 
is  regarded  as  certain  proof  that  such  destruction  does  take  place.  I  am 
of  opinion,  however,  that  the  pigment  can  easily  be  accounted  for  by  changes 
taking  place  in  the  blood  extravasated  into  the  tissues  by  the  numerous 
internal  haemorrhages,  as  the  same  yellow  pigment  is  also  found  in  the 
organs  and  tissues  after  a  hsematoma  or  purpuric  bleeding.  Another  source 
of  the  liver  iron  may  possibly  be  found  in  the  iron  absorbed  from  the  food  and 
stored  in  the  liver,  but  not  used,  as  in  health,  to  make  haemoglobin.  In 
cases  following  external  blood  loss,  or  due  to  anchylostomiasis  (if  these 
can  be  reckoned  as  true  pernicious  ansemia),  and  in  one  case  of  unexplained 
origin,  I  have  failed  to  find  iron  in  excess,  there  being  much  less  than 
normally.  Cases  which  during  life  have  had  all  the  clinical  symptoms  of 
pernicious  anaemia  may  reveal  unsuspected  gross  lesions,  such  as  cancer  of 
the  bones,  atrophy  of  the  stomach,  etc.,  at  the  autopsy.  Sclerotic  changes 
in  the  spinal  cord  are  sometimes  found. 

Symptoms. — It  comes  on  slowly  and  insidiously,  and  as  the 
patient  insensibly  gets  accustomed  to  his  bloodless  condition,  the  anaemia 
is  often  very  far  advanced  before  any  special  feeling  of  malaise  drives  him 
to  seek  medical  advice.  On  examination,  the  patient  is  usually  found  to  be 
stoutish,  with  a  good  layer  of  subcutaneous  fat,  but  with  flabby  muscles ; 
the  face  and  whole  surface  of  the  body  are  pale  with  a  characteristic  lemon- 
yellow  tint,  the  sclerotics  showing  white  and  pearly  by  contrast.  The 
mucous  membranes  have  the  same  yellowish  hue  and  are  extremely  pallid. 
The  face  or  ankles  may  be  puffy,  from  oedema.  Extreme  languor  and 
debility  with  an  apathetic  temper  are  usually  present,  and  there  is  excess- 
ive breathlessness  on  exertion.  The  heart  is  somewhat  rapid  and  easily 
excited,  while  palpitation,  haemic  murmurs,  breathlessness,  and  the  oedema, 
all  denote  the  effect  of  the  extreme  anaemia  on  the  circulatory  system. 
The  pulse  is  small,  rapid,  irritable,  and  of  low  tension.     The  dyspnoea  is 
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due  partly  to  the  want  of  blood  and  consequent  lack  of  oxygen,  and  partly 
to  the  advanced  fatty  condition  of  the  heart  muscle. 

The  blood  is  pale  and  watery-looking,  and  it  is  often  difficult  to  obtain 
a  large  drop  by  pricking  the  finger,  this  being  due  to  the  ill-filled  condition 
of  the  vessels.  It  contains  much  more  water  than  in  health,  and  its  total 
solids  may  be  diminished  to  about  half  their  usual  amount,  the  loss  falling 
chiefly  on  the  red  cells,  and  only  slightly  on  the  proteids  of  the  serum. 
It  coagulates  badly,  and  the  specific  gravity  is  greatly  lowered.  Under  the 
microscope  the  corpuscles  are  seen  to  form  rouleaux  somewhat  imperfectly, 
to  be  very  few  in  number,  and  to  present  a  great  variety  of  shapes  and 
sizes.  Some  may  be  nearly  twice  the  ordinary  size  (12  to  1-4  ^j),  others 
very  small  (3  to  4  (/j),  while  the  shape  may  be  ovoid,  cucumber-like,  flask- 
like, comma-like,  or  otherwise  distorted.  In  no  other  condition  does  poikilo- 
cytosis  reach  such  a  height  as  in  pernicious  anaemia.  Nucleated  red 
corjDuscles  can  always  be  found.  Dried  films  of  the  blood  often  do  not 
stain  well,  or  take  on  stains  which  normal  corpuscles  do  not,  thus  showing 
some  change  in  their  protoplasm.  Some  observers  regard  these  changes  as 
a  sign  of  increased  activity  in  blood  formation  on  the  part  of  the  bone 
marrow,  while  others  look  upon  them  as  an  evidence  of  debility.  When  a 
case  first  comes  under  observation,  the  haemocytes  usually  number  from 
about  half  to  1  million  per  cubic  mm.,  but  they  may  be  much  lower,  and 
Quincke  has  recorded  an  instance  in  which  they  fell  to  143,000.  The 
hfematoblasts  are  usually  greatly  diminished  in  number  also.  Some  of  the 
red  corpuscles  are  distinctly  pale,  but  on  the  whole  the  haemoglobin  is, 
according  to  my  observations,  diminished  to  an  extent  practically  co-equal 
with  the  corpuscles.  The  latter  are  often  said  to  contain  an  excess  of 
haemoglobin,  but  it  must  be  remembered  that  the  method  of  estimation  is 
not  one  insuring  extreme  accuracy.  The  leucocytes  are  diminished  in 
number,  often  very  considerably,  and  especially  the  large  multinucleated 
forms.  It  is  stated  by  von  Xoorden  that  an  increase  of  leucocytes  precedes 
a  change  for  the  better  in  the  number  of  red  corpuscles. 

Haemorrhages  from  the  nasal,  intestinal,  and  other  mucous  membranes, 
under  the  skin,  into  the  brain  and  retina,  into  serous  membranes  and  all  the 
viscera,  are  very  common,  and  have  a  specially  debilitating  effect  in  cases 
already  so  severely  anaemic. 

Gastric  dyspepsia,  more  or  less  severe,  is  always  present ;  attacks  of 
diarrhoea  are  very  common  and  very  troublesome  and  persistent  at  times. 
The  patient's  strength  is  so  much  reduced  by  them  that  they  often  precipitate 
the  fatal  issue.  As  regards  the  nervous  system,  the  patients  usually  show  a 
certain  apathy  and  dull  contentment.  The  minute  haemorrhages  into  the 
brain  and  spinal  cord  may  cause  slight  motor  and  sensory  disturbances, 
which  pass  off  usually  in  a  few  days.  Paresis  or  slight  paralysis,  or 
twitchings  and  passing  disturbances  of  sight  and  hearing,  are  the  most 
frequent  of  these  symptoms.  Subjective  feelings  of  heat  and  cold,  with 
rigidity,  paralysis,  ataxy,  and  other  well-known  S}Tnptoms  of  cord  degenera- 
tion, have  been  met  with  during  life,  the  cord  changes  having  been  verified 
by  subsequent  examination. 

Feverish  attacks  are  a  constant  symptom.  The  cause  is  unknown,  but 
the  temperature  may  rise,  and  for  a  week  or  two  may  oscillate  between,  say, 
OO"*  and  103°  F.,  falling  again  to  normal,  or  there  may  be  a  continuous 
slight  elevation. 

The  urine  is  abundant,  pale,  and  occasionally  slightly  albuminous,  but 
sometimes  becomes  very  highly  coloured.     This  is  due  to  excess  of  urobilin, 


DISEASES  OF  THE  BLOOD.  17 

which  is  a  constituent  of  normal  urine.  Its  presence  denotes  an  excess  of 
blood  pigment  in  the  circulation.  The  urea  may  be  increased,  diminished, 
or  normal  in  amount.  In  some  cases,  no  doubt,  the  increase  depends  on  an 
increased  metabolism  of  the  nitrogenous  tissues,  which  often  occurs  in 
aneemia,  but  the  amount  also  depends  on  the  nitrogenous  food  ingested, 
and  is  probably  of  no  special  significance. 

In  women  there  is  amenorrhoea,  and  in  both  sexes  distinct  evidences  of 
malnutrition  are  often  shown  by  the  condition  of  the  hair  and  nails.  Al- 
though the  patients  usually  look  well  nourished,  the  excess  of  subcutaneous 
fat  is  accounted  for  by  diminished  oxidation  and  the  absence  of  active 
nutritive  changes. 

Patients  frequently  improve  under  treatment,  and  may  even  appear  to 
have  quite  recovered.  Eelapses  are,  however,  extremely  common,  often 
occurring  very  soon,  but  they  may  be  recovered  from  time  after  time.  In 
this  way  the  com^se  of  the  disease  may  be  very  chronic,  and  a  case  may 
survive  sometimes  for  years.  Usually,  however,  death  occurs  in  a  few 
months  after  the  patient  is  first  seen,  sometimes  in  a  few  weeks,  and  may 
come  on  quietly  from  extreme  exhaustion  and  ansemia,  or  may  be  precipi- 
tated by  diarrhoea  or  hsemorrhage.  Pernicious  ansemia  is  somewhat  more 
common  in  women  than  in  men,  but  if  we  except  the  cases  occurring  after 
childbirth  and  prolonged  lactation,  this  would  be  reversed.  It  is  most 
frequent  in  early  middle  age. 

Diagnosis  and  prognosis. — The  blood  changes  and  the  lemon  tint 
of  the  skin,  with  the  other  clinical  symptoms,  make  a  diagnosis  of  severe 
anaemia  easy  enough.  The  great  difficulty  is  to  determine  whether  any 
known  cause  is  present  or  not,  and  this,  as  may  have  been  gathered,  is 
always  a  matter  of  extreme  difficulty.  It  would  take  up  too  much  space 
to  go  in  detail  into  all  the  possibilities,  but  the  physician  must  keep  these 
before  his  mind,  and  come  to  a  decision  by  using  his  general  medical 
knowledge.  The  prognosis  is  always  grave.  Temporary  recovery  is 
frequent,  but  relapse  within  a  comparatively  short  time  is  always  to  be 
feared.  A  very  few  cases  seem  to  have  recovered  permanently ;  the 
statistics  of  recovery  are  somewhat  unsatisfactory,  however,  owing  to  the 
fact  of  cases  being  lost  sight  of  too  soon. 

Treatment. — As  has  been  previously  pointed  out,  cases  of  severe 
anaemia,  due  to  cancer  and  other  necessarily  fatal  causes,  cannot  always  be 
separated  clinically  from  cases  which  some  physicians  call  "  true  "  pernicious 
anaemia.  Naturally,  these  fail  to  benefit  under  any  system  of  treatment. 
Severe  an8emia,due  to  intestinal  parasites,  is  cured  readily  enough  by  anthel- 
mintics. In  all  cases  the  greatest  general  care  must  be  taken  of  the 
patient  as  regards  diet,  digestion,  and  exercise.  Piles  and  any  source 
of  blood  loss  must  be  carefully  attended  to ;  and  if  diarrhoea  should  super- 
vene, it  must  be  treated  without  delay,  and  is  always  to  be  regarded  as 
serious.  The  state  of  the  gastric  digestion  often  interferes  greatly  with 
a  sufficient  amount  of  food  being  taken,  and  the  diet  must  therefore 
be  as  light  and  nourishing  as  possible.  If  able,  the  patient  should  be 
out  in  the  open  air  in  warm  weather,  but  any  active  exercise  must  be 
avoided,  as  very  slight  exertion  causes  great  breathlessness  and  fatigue, 
and  strains  the  heart  unduly.  A  warm  hilly  climate  seems  to  agree 
best  with  most  patients,  if  they  are  still  in  a  condition  likely  to  derive 
benefit. 

As  regards  drugs,  arsenic  has  come  to  be  relied  on  as  the  most  trust- 
worthy means  of  stimulating  the  formation  of  new  corpuscles.  Under  its  use 
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improvement  very  frequently  takes  place,  and  the  patient  often  progresses 
until  he  may  be  said  to  have  recovered.  Unfortunately,  in  most  cases,  this 
improved  condition  is  only  temporary,  and  although  a  very  few  cases  do 
remain  well,  a  consideration  of  all  the  facts  drives  us  to  conclude  that 
arsenic  is  not  truly  curative  in  its  action,  does  not  strike  at  the  root  of  the 
disease,  but  simply  improves  the  symptoms  by  causing  an  increase  in  the 
number  of  blood  corpuscles.  It  should  be  given  after  meals,  and  may  be  cau- 
tiously pushed,  if  moderate  doses  do  not  take  effect  at  first.  Iron  also  seldom 
effects  a  permanent  cure,  although  several  observers  have  obtained  temporary 
and  even  permanent  benefit  by  its  administration.  Like  arsenic,  however, 
it  is  quite  incapable  of  truly  curing  the  condition ;  but  its  administration  is 
advisable,  on  the  grounds  of  supplying  sufficient  iron  to  meet  the  needs  of 
the  organism.  Phosphorus  has  frequently  been  given,  but  with  very  little 
benefit. 

I  Sandoz  and  others  speak  highly  of  the  value  of  gastric  and  intestinal  lavage, 
carried  out  systematically,  and  there  is  no  doubt  that  in  some  cases  very 
decided  improvement  results.  In  these  the  disease  is  supposed  to  have  its 
origin  in  intestinal  fermentation.  On  much  the  same  principles  Hunter  and 
Gibson  have  advocated  the  administration  of  intestinal  antiseptics,  such  as 
beta-naphthol,  salicylate  of  bismuth,  and  salol,  but  in  my  experience  the 
results  of  such  treatment  are  usually  disappointing.  A  strictly  farinaceous 
diet  has  also  been  recommended  by  Hunter,  with  the  view  of  reducing 
septic  processes  in  the  bowel.  Improvement  has  also  been  reported  under 
the  use  of  red  bone  marrow,  1  or  more  ounces  daily  by  the  mouth.  It  is 
rather  apt  to  derange  digestion,  and  in  my  own  experience  no  improvement 
lias  resulted  from  its  use. 

In  all  cases  of  pernicious  anaemia  we  are  accustomed  to  rely  too  ex- 
clusively on  the  condition  of  the  blood  as  the  sole  criterion  of  the  patient's 
improvement,  and  are  apt  to  forget  that  this  is  probably  only  a  symptom 
under  which  there  is  a  deeper-lying  cause,  not  touched  by  any  of  our  remedies 
as  yet.  Even  without  treatment  the  blood  condition  sometimes  varies  a 
good  deal,  and  hence  it  is  often  difficult  to  judge  accurately  the  value  of 
the  remedies  employed. 

Transfusion  of  defibrinated  human  blood  has  very  often  been  tried.  In 
a  very  few  cases  remarkable  benefit  has  resulted,  but  sufficient  cases  have 
now  been  reported,  to  enable  us  to  form  the  opinion  that  it  is  generally 
without  effect.  Three  to  6  oz.,  mixed  with  phosphate  of  sodium  solution, 
are  generally  given  by  a  vein ;  and  as  this  amount  can  scarcely  be  supposed 
to  efficiently  supply  the  great  deficit  on  the  part  of  the  patient,  the  theory 
has  been  promulgated  that  it  may  destroy  or  antagonise  some  toxine 
present  in  the  blood  of  the  recipient. 


SCUEVY. 

8yn.,  Lat.,  Scorbutus  ;  Fr.  and  G-er.,  Scorbut. 

Scorbutus  is  a  chronic  morbid  condition,  affecting  bodies  of  individuals, 
or  occurring  sporadically,  the  exact  cause  of  which  is  unknown,  but  which 
follows  on  prolonged  deprivation  of  fresh  food,  and  is  predisposed  to  and 
aggravated  by  hardships  and  bad  hygienic  conditions,  characterised  by 
moderate  or  extreme  physical  debility  and  mental  depression,  severe 
breathlessness  on  slight  exertion,  sponginess  and  ulceration  of  the  gums 
with  foetid  odour,  large  and  small  subcutaneous  and  internal  haemorrhages, 
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and  sero-sanguiaolent  effusions  into  serous  cavities,  ending  fatally  if 
untreated,  but  generally  yielding  readily  to  appropriate  treatment. 

Historical. — Immermann  states  that  none  of  the  ancient  medical 
writers  describe  outbreaks  of  scurvy  so  precisely  that  the  disease  can 
be  definitely  identified,  but  nevertheless  there  is  reason  to  think  that 
its  occurrence  was  not  uncommon  in  armies  and  besieged  towns.  Pliny 
relates  that  an  epidemic  which  attacked  the  army  of  Germanicus  in 
the  Netherlands  was  cured  by  the  addition  of  a  certain  vegetable  to 
the  dietary  of  the  soldiers,  and  this  points  almost  certainly  to  scurvy. 
Later,  there  are  accurate  descriptions  of  outbreaks  in  European  armies 
and  besieged  towns,  in  which  the  death-rate  was  very  high,  and  which 
are  directly  traceable  to  the  absence  of  fresh  food,  combined  with 
severe  hardships.  In  the  fifteenth  and  sixteenth  centuries  it  was 
widely  spread  and  epidemic  in  •  Northern  Europe,  owing  to  the  popu- 
lation living  so  largely  on  smoked  and  salted  food  without  a  proper 
supply  of  vegetables,  but  was  much  less  common  in  the  southern 
countries,  where  vegetable  food  forms  a  staple  part  of  the  dietary. 
Scurvy  among  sailors  only  came  into  prominence  when  the  spirit  of 
maritime  enterprise  led  to  long  sea  voyages  being  undertaken.  When 
Vasco  da  Gama  rounded  the  Cape  in  1498,  he  lost  from  scurvy  nearly  two- 
thirds  of  his  men;  and  when  Jacques  Cartier  wintered  in  Canada,  in  1535, 
practically  every  member  of  the  expedition  became  more  or  less  scorbutic, 
and  many  died.  The  disease  must  have  been  known  to  the  Indians,  for 
one  of  them  advised  the  voyagers  to  drink  a  decoction  of  the  bark  and 
leaves  of  a  certain  tree,  the  beneficial  result  of  which  was  immediate.  The 
first  recorded  outbreak  amongst  English  crews  seems  to  have  occurred  in 
1554,  on  a  voyage  to  Guinea,  but  scurvy  devastated  our  fleets  and  expedi- 
tions to  a  lamentable  extent  later  on  during  the  sixteenth,  seventeenth, 
and  eighteenth  centuries.  The  prophylactic  value  of  fresh  vegetables,  and 
especially  of  lemons,  oranges,  and  scurvy-grass,  was  pretty  generally  known, 
but  the  voyages  were  very  prolonged,  and  fresh  fruit  often  very  difficult  to 
obtain,  added  to  which  the  ships  were  greatly  overcrowded,  and  cleanliness 
and  ventilation  little  attended  to.  Nevertheless,  Lancaster  in  1601,  on  a 
voyage  to  the  East  Indies,  kept  his  crew  healthy  by  taking  a  supply  of 
lemon  juice  with  him ;  and  Cook,  in  1775,  brought  his  ships  home  after  a 
three  years'  voyage,  without  losing  a  single  sailor  from  scurvy.  But  these 
and  other  experiences  of  the  same  kind  were  exceptional.  Our  early 
colonists  in  Virginia  and  New  England  also  suffered  severely  from  out- 
breaks of  scurvy. 

In  the  eighteenth  century  very  exaggerated  ideas  prevailed  among 
medical  men  as  to  the  importance  and  widespread  nature  of  scurvy,  and 
many  conditions  in  no  way  related  to  it  were  ascribed  to  a  "  scorbutic  taint " 
in  the  blood.  In  1753,  James  Lind  published  "A  Treatise  of  the  Scurvy," 
in  which  the  whole  subject  is  accurately  and  ably  treated  in  all  its  aspects, 
and  this  was  followed  in  1762  by  "  An  Essay  on  the  most  Effectual  Means 
of  Preserving  the  Health  of  Seamen  in  the  Eoyal  Navy."  As  a  result 
chiefly  of  Lind's  views,  the  naval  authorities  in  1797  instituted  an  improved 
dietary  and  the  systematic  use  of  lime  juice,  and  these  regulations  soon 
practically  banished  scurvy  from  the  British  navy,  the  example  being 
speedily  followed  by  other  nations,  and  more  slowly  by  the  mercantile 
marine.  The  substitution  of  steamers  for  sailing  ships,  and  the  consequent 
shortening  of  voyages,  along  with  better  food  and  accommodation,  have 
had  an  enormous  effect  in  diminishing  the  frequency  of  scurvy  in  our 
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merchant  service.  Outbreaks  were  also  at  one  time  not  uncommon  in 
prisons,  poorhouses,  and  other  similar  institutions,  but  at  the  present  day 
scurvy,  either  at  sea  or  on  land,  is  a  rare  disease,  although  it  still  occurs 
imder  miusual  conditions  of  dietary  and  hardship.  It  prevailed  to  a  serious 
extent  during  the  potato  famine  of  1848  in  Ireland  and  Scotland,  during 
the  Crimean  War,  during  the  American  Civil  War,  and  during  the  siege 
of  Paris  in  1871,  and  is  always  liable  to  break  out  under  similar  conditions 
of  faulty  dietary,  hardship,  and  unhygienic  surroundings.  It  is  sometimes 
seen  in  persons  who  have  lived  chieHy  on  tea  and  bread  for  a  long  time ; 
and  I  have  seen  an  outbreak  among  a  gang  of  navvies  who  were  working 
in  an  isolated  district,  and  had  been  fed  on  smoked  ham,  cheese,  and  bread 
for  some  months. 

Etiology. — Owing  to  its  frequent  occurrence  in  an  epidemic  form, 
scurvy  was  early  thought  to  be  an  infective  disease.  Support  is  given 
to  this  view  by  the  fact  that  outbreaks  have  occurred  in  ill-ventilated 
and  unhygienic  ships  and  buildings,  while  the  inhabitants  of  consort-ships 
or  neighbouring  dwellings,  living  under  exactly  similar  conditions  other- 
wise, have  escaped.  Hence  it  is  averred  that  the  causation  cannot  be  purely 
dietetic.  But  it  may  be  urged  as  against  this,  that  the  unhealthy  surround- 
ings may  simply  assist  and  hasten  the  effects  of  a  faulty  dietary.  Further, 
it  is  still  in  dispute  whether  contagion  from  person  to  person  takes  place, 
and,  in  spite  of  numerous  attempts,  no  pathogenic  organism  has  been 
detected.  Xevertheless  it  is  quite  possible  tliat  future  investigation  may 
determine  the  immediate  cause  to  be  a  specific  germ.  Meantime  there  is 
no  doubt  that  the  practical  cause,  so  far  as  our  knowledge  goes,  is  to  be 
found  in  a  fault  of  the  dietary,  extending  over  a  period  of  time.  There 
has  been  much  speculation  regarding  the  particular  element  in  the  food 
which  is  absent,  Garrod  holding  that  it  is  the  potassium  salts,  others  that 
it  is  the  vegetable  acids,  while  it  has  even  been  maintained  that  the  chief 
fault  is  merely  a  want  of  variety.  Blame  has  been  laid  on  the  salt  used  in 
preserving  food  and  on  various  articles  of  diet ;  but  all  these  alleged  causes 
may  be  dismissed  as  discredited  theories.  Scurvy  has  usually  occurred  in 
communities  which  have  subsisted  for  some  time  on  animal  and  vegetable 
food  which  has  not  been  fresh.  At  sea  this  has  almost  invariably  con- 
sisted of  salted  meats,  dried  legumes  and  dried  cereals  (peas,  beans,  flour, 
oatmeal,  rice,  etc.),  the  quahty  of  which  might  be  unexceptionable. 
Eecovery  from  scurvy  begins  at  once  when  fresh  food,  and  especially  fresh 
vegetables,  are  added  to  the  diet.  Further,  children  often  become  scorbutic 
when  fed  exclusively  on  preserved  milk,  while  they  remain  perfectly 
healthy  on  fresh  milk.  Hence  the  conclusion  may  be  drawn  that  fresh 
food,  both  animal  and  vegetable,  contains  some  unknown  substance  essen- 
tial to  healthy  nutrition,  but  which  is  gradually  lost  on  keeping.  It  is 
known  that  the  antiscorbutic  properties  of  dried  or  preserved  fruits  or 
vegetables  are  not  so  marked  as  when  they  are  completely  fresh.  It  is 
probable,  also,  that  salt  meats  and  dried  peas  or  cereals  have  not  completely 
lost  this  hypothetical  antiscorbutic  constituent,  for  decomposed  meat  and 
mouldy  biscuit  are  apt  to  cause  scurvy  still  more  rapidly.  The  cooking 
of  flesh  and  of  milk,  and  possibly  also  of  vegetables,  distinctly  lessens  their 
antiscorbutic  value ;  hence  fruits  which  may  be  eaten  fresh  and  raw  are 
most  efficacious  in  treatment.  This  is  probably  also  the  reason  why  the 
prolonged  deprivation  of  vegetable  food  may  bring  on  scm-vy  in  persons 
who  are  taking  an  abundance  of  fresh  meat.  Probably  uncooked  flesh  is 
strongly  antiscorbutic,  but  we  have  no  exact  knowledge  or  experience  on 
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this  point,  seeing  that  we  have  relied  ahnost  exclusively  on  fresh  vegetables 
and.  fruits  for  treatment. 

Scurvy  is  predisposed  to  by  exposure  to  cold,  damp,  unhealthy  sur- 
roundings, overwork  and  hardships;  while  cachectic  conditions,  such  as 
chronic  dysentery,  malaria,  alcohohsm,  and  s^-phiHs  greatly  weaken  the 
resistance  to  it,  as  well  as  famine,  military  reverses,  and  depressing  emo- 
tions generally.  Children  suckled  by  scorbutic  mothers  develop  scurvy, 
and  this  points  either  to  infection  or  to  the  absence  of  some  necessary 
constituent  of  the  milk. 

Pathology  and  morbid  anatomy. — The  body  may  be  well 
nourished  or  emaciated.  Decomposition  sets  in  very  rapidly.  The  heart, 
the  liver,  and  the  other  viscera  are  in  a  state  of  fatty  degeneration.  The 
mucous  and  serous  membranes  are  marked  by  numerous  ecchymoses  and 
petechise,  and  the  former  may  be  eroded.  No  lesion  of  the  walls  of  the 
blood  vessels  has  ever  been  detected  to  account  for  the  haemorrhages.  There 
is  generally  a  lymphoid  condition  of  the  bone  marrow.  The  muscles,  the 
intermuscular  spaces,  the  subperiosteal  regions,  the  spongy  bone,  the  subcut- 
aneous tissue,  the  viscera,  etc.,  may  all  be  the  seats  of  blood  extravasation. 
If  old,  these  are  often  hard  from  the  formation  of  fibrous  tissue.  The 
spleen  is  large,  soft,  and  flabby.  The  gums,  the  serous  cavities,  the  bones, 
joints,  etc.,  may  be  found  in  the  conditions  described  under  the  clinical 
symptoms.  The  blood  coagulates  normally.  An  account  of  the  post- 
mortem examination  of  two  persons  who  died  of  scurvy  is  given  by  Sutton 
in  the  Clinical  Society's  Transactions,  1871. 

Symptoms. — A  slight  case  of  scurvy  presents  no  very  marked 
symptoms  beyond  some  general  feebleness,  sponginess  of  the  gums,  one  or 
more  large  subcutaneous  ecchymoses,  usually  about  the  legs  or  lower  part 
of  the  thighs,  and  petechiae  round  some  of  the  hair  folHcles,  while  recovery 
takes  place  very  rapidly  under  treatment. 

More  severe  cases  have  the  following  chnical  history  and  appearances. 
The  onset  is  more  or  less  gradual,  the  patient  becoming  weak  and  listless, 
and  complaining  of  pains  in  the  muscles  and  elsewhere,  of  a  rheumatic 
character ;  while  the  skin  has  a  sallow  tint,  and  is  dry  and  fm'furaceous, 
the  lips  and  mucous  membranes  being  bluish.  The  most  typical  features 
are  connected  with  the  gums  and  the  subcutaneous  haemorrhages.  The 
gums  may  be  simply  soft  and  spongy,  bleeding  on  very  slight  injiu^y,  or 
they  may  be  greatly  swollen  and  ulcerated ;  or  in  severe  cases  thev  may  be 
covered  with  fungating  masses.  The  teeth  may  loosen,  or  even  become 
detached ;  there  is  more  or  less  pain  on  eatmg,  increased  sahvation,  and  a 
foetid  or  very  horrible  odour  of  the  breath.  The  process  begins  round  the 
crowns  of  the  front  teeth,  where  the  gums  become  slightly  swollen  and 
red,  and  may  be  made  to  bleed  on  very  slight  pressure.  Bleedings  occur 
into  its  substance,  ulcers  form,  these  become  swollen  at  the  edo-es  and 
fungating,  and  there  may  be  formation  of  new  fibrous  tissue,  which 
increases  the  swelling.  At  tliis  stage  chewing  is  impossible,  and  onlv 
liquid  foods  can  be  taken.  In  edentulous  adults  and  in  infants  the  onnis 
are  sometimes  unaffected.  The  explanation  of  these  effects  is  most 
probably  to  be  found  in  the  great  tendency  to  bleeding  on  shght  injurv 
which  is  present  in  scurvy.  The  chewing  of  food  causes  sKght  pressm-e  on 
the  gums,  especially  at  their  junction  with  the  teeth ;  small  hasmorrhao-es 
take  place  into  the  tissues,  which  become  swollen  and  painful,  and 
diminished  in  vitality ;  the  further  sequence  of  events  being  attributable  to 
infection  from  the  numerous  organisms  present  in  the  mouth,  complicated 
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by  the  general  cachexia  and  hiemorrhagic  tendency.  The  mucous  meni' 
brane  of  the  mouth  is  seldom  ulcerated.  Large  subcutaneous  haemorrhages 
occur  on  the  lower  limbs  and  other  parts  exposed  to  knocks  or  slight 
injuries.  These  are  hard,  brawny,  and  tender ;  the  skin  over  them  pre- 
sents every  shade  of  colour,  from  purple  to  yellow,  with  which  we  are 
familiar  in  bruises,  this  being  due  to  chemical  alterations  in  the  haemo- 
globin. Large  haemorrhages  also  take  place  into  the  muscles  and  inter- 
muscular spaces,  under  the  periosteum  of  the  tibia  and  other  bones,  into 
the  eyelids  and  into  the  viscera.  From  the  mucous  tracts,  especially  of 
the  nose  and  bowel,  bleedings  also  occm-,  and  from  the  lung  and  kidneys 
occasionally.  Bleeding  more  rarely  takes  place  into  the  menmgeal  spaces, 
the  orbit,  and  other  ca\'ities ;  but  the  exact  locality  is  probably  dependent 
on  traumatism  more  than  anything  else.  These  haemorrhages,  according 
to  their  site,  may  give  rise  to  coma,  haemoptysis,  meltena,  haematuiia,  and 
so  on.  Small  petechiae  of  a  dull  red  or  pui'plish  colour  are  present  nearly 
always  round  the  hair-folUcles  and  sweat  glands  of  the  lower  limbs,  gi^'ing 
the  skin  a  roughened  feel ;  but  they  are  also  found  all  over  the  trunk  and 
upper  extremities  in  some  cases. 

There  is  more  or  less  dyspncea  and  palpitation  on  exertion ;  fainting 
occurs  very  readily,  and  even  fatal  syncope  in  bad  cases.  The  heart  is  weak, 
and  often  presents  hs'mic  murmurs.  The  appetite  usually  remains  fair,  but 
there  may  be  auorexia  or  extreme  voraciousness  for  food.  Night  bluidness 
is  an  early  symptom  in  some  cases,  and  has  been  attributed  to  exhaustion, 
of  the  retina  being  readily  produced  owing  to  excessive  weakness. 

Even  in  slight  cases  there  is  always  a  mild  degree  of  anaemia,  which 
may  become  severe  in  proportion  to  the  loss  of  blood,  until  it  is  extreme. 
The  number  of  white  blood  corpuscles  is  increased.  But  otherwise  the 
changes  are  those  attendant  usually  on  anemia.  If  an  element  of  healthy 
blood  be  absent,  its  nature  has  not  yet  been  determmed.  The  mine  is 
sometimes  albmninous,  and  sometimes  contains  blood,  but  its  known  con- 
stituents remain  practically  imaltered. 

If  the  patient  remain  under  the  conditions  which  have  induced  the 
disease,  he  passes  into  a  state  of  extreme  debility ;  the  face  assumes  a 
haggard  look,  with  sunken  eyes ;  the  spiiits  become  depressed  and  gloomy ; 
the  legs  become  oedematous,  and  the  cardiac  wealcness  excessive.  There 
are  severe  pains  in  the  muscles,  joints,  and  bones,  which  may  result  in 
complete  helplessness.  Blood-stained  effusions,  with  inflammation  of  the 
serous  membranes,  are  apt  to  occur  in  the  pericardial,  pleural,  peritoneal, 
and  joiat  cavities,  and  these  may  be  accompanied  with  fever.  Death  takes 
place  from  asthenia,  pneumonia,  syncope,  bloody  diarrhoea,  embolism,  or 
some  other  complication,  such  as  pericarditis,  etc. 

Dui'ing  severe  scur^'y  the  skui  often  ulcerates,  especially  over  old  scars 
or  injmies;  a  brownish  black  slough  forms,  and  there  is  an  unhealthy 
looking  discharge.  Old  fi'actm'es  sometimes  become  ununited,  apparently 
from  absorption  of  the  callus ;  the  bones  may  necrose  at  parts  from  the 
pressure  of  subperiosteal  haemorrhages,  or  the  cartilages  may  separate  from 
the  shafts.  OccasionaUy  tendons  and  joints  become  stiff,  from  fibrous 
adhesions  having  formed  in  blood  clots  effused  round  them,  and  this 
may  give  rise  to  lameness.  The  end  usually  comes  only  after  some 
months  of  illness,  but  it  may  be  hastened  by  hardships  or  the  necessity 
for  exertion. 

Diagnosis. — There  is  no  difficulty  regarding  diagnosis,  as  a  rule.  It 
is  stated  that  beri-beri,  peripheral  neuritis,  and  purpura  resemble  scurvy  in. 
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certain  features ;  but  the  gums,  the  subcutaneous  hsemorrhages,  the  history, 
and  the  rapid  results  of  treatment,  mark  it  off  quite  distinctly  from  every 
other  disease. 

Prognosis. — Slight  cases  improve  materially  in  a  few  days,  and  even 
severe  cases  with  no  serious  complications,  cure  in  a  few  weeks  under 
proper  treatment.  Dysentery,  pericarditis,  pneumonia,  cardiac  failure,  and 
great  general  exhaustion  are  all  serious  as  regards  life. 

Treatment. — Slight  cases  require  nothing  beyond  good  hygienic 
surroundings,  rest  in  bed,  and  a  proper  dietary.  The  food  should  be  easily 
chewed,  simple  and  digestible,  and  should  consist  of  fresh  meat,  fresh  meat 
juices,  fresh  milk,  and  a  large  allowance  of  fruits  and  vegetables.  Often 
all  that  is  required  is  to  make  an  addition  of  vegetable  food  to  the  ordinary 
diet.  Improvement  begins  almost  at  once,  and  recovery  may  be  complete 
in  two  or  three  weeks.  Ulcerated  gums  may  be  touched  with  silver 
nitrate,  and  mouth -washes  of  potassium  permanganate,  alum,  chlorine 
water,  tincture  of  myrrh,  etc.,  should  be  freely  used.  Gastro-intestinal 
disorders,  pericarditis,  ulcers,  and  all  other  complications,  must  be  treated 
on  general  principles  as  they  arise,  but  it  cannot  be  too  distinctly  under- 
stood that  all  other  measures  are  ineffective  in  the  absence  of  fresh  food. 
Astringents  do  not  control  the  internal  bleeding.  The  recovery  of  severe 
cases  is  often  very  tedious,  and  great  care  has  to  be  taken,  on  account  of 
the  heart  weakness  and  general  debility. 

Succulent  fruits,  such  as  oranges,  lemons,  and  limes,  just  before  they  are 
quite  ripe,  have  the  greatest  reputation  as  antiscorbutics,  but  apples, 
grapes,  various  kinds  of  berries,  and  probably  all  fresh  acidulous  fruits  are 
perfectly  active.  Potatoes,  cabbage,  greens,  spinach,  leeks,  onions,  celery, 
cress,  lettuce,  dandelion,  scurvy-grass — in  fact,  most  vegetables  which  are 
eaten  raw  as  salads  or  cooked — are  quite  efficacious  in  preventing  or  curing 
scurvy.  Expressed  lime  juice  or  lemon  juice,  preserved  with  about 
10  per  cent,  of  rum  or  brandy,  is  very  largely  employed,  especially 
at  sea,  where  fresh  vegetable  food  is  difficult  to  obtain,  but  it  should 
never  be  used  in  preference  to  the  latter.  Its  antiscorbutic  qualities 
sometimes  diminish  greatly  on  keeping,  and  especially  on  exposure  to 
the  air,  so  that  it  should  be  stored  in  vessels'  of  moderate  size,  which 
can  be  opened  as  they  are  required.  Cider,  spruce  beer,  and  claret 
have  all  a  reputation  in  preventing  scurvy,  but  their  inHuence  is  pro- 
bably slight. 

Milk  loses  its  antiscorbutic  properties  completely  or  partially  by  being 
"preserved,"  peptonised,  or  thoroughly  boiled.  Sterilisation  by  heating 
is  also  said  to  be  hurtful,  but  there  is  some  doubt  regarding  this.  Cooking 
probably  also  diminishes  the  antiscorbutic  value  of  flesh  and  animal  food 
generally.  It  is  quite  unknown  on  what  components  of  fresh  food  its 
antiscorbutic  properties  depend,  but  dried  and  preserved  foods  of  all  kinds 
have  this  property  to  a  much  less  degree,  and  gradually  lose  it  entirely. 
Lind  knew  that  "dried  spinage  prepared  in  the  manner  of  hay"  was  of 
no  value  as  a  prophylactic.  Scurvy  can  be  prevented  at  sea  by  a  full 
mixed  diet.  Fresh  meat  and  vegetables  should  be  obtained  as  often  as 
possible,  and  in  their  absence  preserved  fruits  and  vegetables  should  be 
freely  used.  Apples,  oranges,  and  lemons  keep  well  and  are  easily  carried. 
Good  lime  juice  is  quite  efficient  as  a  prophylactic,  and  by  the  terms  of 
the  Merchant  Shipping  Act  each  member  of  the  crew  receives  one  half- 
ounce  daily,  after  being  on  salt  provisions  for  ten  days.  In  dieting  bodies 
of  men  on  land,  care  should  be  taken  to  ensure  a  sufficient  supply  of  fresh 
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food  and  especially  vegetables,  for  whether  the  immediate  cause  of  scurvy 
be  a  specific  germ  or  a  dietetic  defect,  it  is  quite  certain  that  persons 
properly  fed  remain  free  from  it  under  all  circumstances. 


INTANTILE  SCUEVY— SCOEBUTIC  EICKETS. 

Scurvy  sometimes  occurs  in  young  children  who  are  being  improperly  fed. 
Attention  has  been  especially  drawn  to  its  clinical  features  and  comparat- 
ive frequency  by  Cheadle  and  Barlow.  It  is  usually  met  with  in  infants 
between  6  and  18  months  old  (much  more  rarely  in  older  children), 
who  are  being  fed  on  an  exclusive  diet  of  preserved  milk,  patent 
infant  foods  of  one  kind  and  another,  or  on  milk  which  has  undergone  pro- 
longed boiling.  The  child  gradually  becomes  feeble  and  peevish,  lies  very 
quietly  if  left  alone,  but  suffers  severe  pain  on  being  handled.  There  is 
usually  a  good  deal  of  gastro-intestinal  disturbance,  and  the  skin  has  an 
unhealthy  eartliy  tint.  The  child  lies  with  its  legs  and  thighs  flexed, 
afraid  or  unable  to  move  them  owing  to  the  pain.  Subperiosteal,  intra- 
muscular, and  small  subcutaneous  haemorrhages  occur,  with  oedema  and 
swellings  round  the  joints.  The  legs  are  most  commonly  affected,  but  the 
region  of  the  orbit  and  the  ribs  also  suffer  not  infrequently.  All  these 
parts  are  extremely  tender  on  being  touched. 

Hematuria  may  be  present.  The  gums  are  as  a  rule  little  affected, 
the  only  indication  sometimes  being  slight  sponginess.  The  long  bones  or 
ribs  may  become  detached  from  their  cartilages,  or  necrosis  may  occur 
from  pressure  of  the  subperiosteal  effused  blood.  It  is  often  accompanied 
by  a  certain  degree  of  rickets,  but  there  is  most  probably  no  necessary 
connection  between  the  two  diseases.  The  prognosis  is  good,  if  proper 
treatment  be  carried  out.  The  child  should  have  plenty  of  fresh  milk, 
fresh  grape  or  orange  juice,  small  quantities  of  mashed  potatoes,  and  care- 
ful attention  to  its  digestion  and  general  health.  Eecovery  usually  has 
taken  place  in  about  three  or  four  weeks 


PUEPUEA. 

Purpura  is  a  name  applied  to  certain  morbid  conditions  of  unknown 
causation,  in  which  the  most  striking  symptom  discernible  is  the  occurrence 
of  numerous  small  haemorrhages  into  the  skin.  In  the  present  state  of 
our  knowledge  it  is  difficult  to  give  a  more  exact  definition. 

Historical. — The  term  purpura  has  been  used  very  loosely  by  medical 
writers,  although  the  occurrence  of  purpuric  bleeding  has  been  noticed 
since  very  early  times.  Sauvages,  in  his  "Nosologia  Methodica  "  (1769), 
describes  purpura  senilis  under  the  name  ecchymoma  melasma,  and  refers 
back  to  Galen.  He  also  lays  stress  on  purpura  occurring  in  malignant 
fevers,  and  a  mild  form  without  fever,  purpura  maligna  and  purpura  benigna 
of  Schacher  (1723).  In  the  eighteenth  century  the  term  purpura  alba  was 
also  applied,  curiously  enough,  to  sudamina  and  similar  colourless  eruptions, 
so  that  considerable  confusion  existed.  In  1735,  Werlhof  of  Hanover 
described  purpura  haemorrhagica  in  full  detail,  and  since  his  day  the 
disease  has  been  very  generally  recognised,  Cusson  (1727-1785)  describes 
as  purpura  apyreta  the  occurrence  of  purple  spots  over  the  whole  body, 
without  itching,  tumour,  or  other  symptoms  (purpura  simplex).     Graaf,  in 
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a  thesis  (1775),  describes  a  case  under  the  title,  "  De  Petechiis  sine  Febre." 
Andrew  Duncan  also  gives  details  of  a  case  (1778),  and  proposes  the  name 
petechianosis  for  the  condition;  while  Aikin  calls  it  " heemorrhage  and 
pm'ple  spots  without  fever."  In  1837,  Schonlein  published  a  description 
of  peliosis  rheumatica. 

Etiology. — Cutaneous  haemorrhages,  with  or  without  bleedings  from 
mucous  membranes  and  into  internal  organs,  occur  in  many  well-known 
conditions,  such  as  pyemia,  enteric  fever,  scarlet  fever,  measles,  etc. ;  and 
in  these  they  are  attributed  to  the  action  of  the  toxines  on  the  blood  or 
small  vessels.  Snake  poison,  potassium  iodide,  phosphorus,  and  some  other 
drugs  may  also  cause  purpuric  bleedings,  while  in  pernicious  anaemia, 
leukaemia,  tropical  diarrhoea,  scui'vy,  and  numerous  other  diseases,  larger  or 
smaller  haemorrhages  are  not  uncommon.  In  all  these  cases  they  con- 
stitute merely  a  symptom,  usually,  but  by  no  means  always,  of  subordinate 
importance,  and  it  is  quite  possible  and  even  probable  that  in  purpura 
their  significance  is  the  same.  In  the  latter,  on  the  other  hand,  the 
bleedings  constitute  the  most  obvious  symptom ;  and  as  we  are  quite 
ignorant  of  the  underlying  cause,  it  is  convenient,  as  a  provisional 
expedient,  to  include  certain  conditions  under  this  heading.  Different 
writers  have  classified  them  in  various  ways,  but  provisionally,  for  descript- 
ive purposes,  we  may  recognise  three  chief  types,  which  have  been  named 
respectively  pm-pura  simplex,  purpura  haemorrhagica,  and  purpura  rheu- 
matica. Most  probably  they  will  be  proved  to  be  specific  fevers.  A 
large  number  of  micro-organisms  have  been  described  as  occurring  in 
pui'pm-a,  but  none  of  them  can  be  regarded  as  proved  to  have  any 
causative  relation  to  the  affection.  The  purpuric  bleedings  which 
occasionally  occm'  in  new-born  infants  (purpura  neonatorum),  in  the  aged 
(purpura  senilis),  and  in  convalescence  from  acute  diseases,  scarcely  come 
under  any  of  these  headings,  and  are  to  be  regarded  as  due  to  disease  of 
the  walls  of  the  small  vessels.  Pm-pura  is  a  rare  condition,  and  generally 
occurs  before  the  age  of  35.  It  may  occur  in  the  perfectly  healthy 
without  warning,  and  is  sporadic  in  its  incidence. 

Pathology  and  morbid  anatomy. — Haemorrhages,  from  the  size 
of  a  small  seed  to  that  of  a  large  or  small  coin,  are  found  in  the  skin  in  all 
stages  of  the  discoloration  which  extravasated  blood  passes  through.  In 
fatal  cases,  large  or  small  extravasations  are  also  found  in  all  the  viscera, 
and  in  serous  and  mucous  membranes.  They  are  due  to  rupture  of  small 
blood  vessels.  Altered  blood  pigment  giving  the  chemical  reactions  for 
iron  is  also  found  more  or  less  abundantly  in  all  the  viscera,  and  is  derived 
from  the  extraA'asated  red  corpuscles.  If  the  haemorrhage  has  been  severe, 
there  may  be  marked  anaemia.  In  some  cases  slight  nephritis  has  been 
recorded. 

Symptoms. — The  disease  is  usually  subdivided  into  several  different 
clinical  forms. 

PurpTira  simplex. — The  patient  may  be  in  perfect  health,  or  may 
have  been  ailing  slightly  for  some  days,  when  a  large  number  of  small 
haemorrhages  suddenly  appear  in  the  skin  of  the  legs  and  thighs,  and 
sometimes  in  other  parts.  They  vary  much  in  number,  and  may  be 
slightly  raised,  or  level  with  the  surface,  but  never  disappear  on  pressure. 
This  may  be  all ;  but  successive  crops  may  occur,  and  then  we  find  the 
marks  in  all  stages  of  discoloration.  Any  exertion,  even  rising  from  bed, 
may  determine  further  bleedings.  It  is  not  known  if  there  are  correspond- 
ing internal  haemorrhages.     Sometimes  there  is  slight  fever  and  a  good 
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deal  of  general  debility.  The  prognosis  is  good  as  regards  life,  but 
souietimes  successive  eruptions  go  on  in  an  exasperating  way  for  many 
weeks.  Purpura  simplex  may  develop  into  the  htemorrhagic  form,  when 
the  prognosis  becomes  more  doubtful. 

Purpura  haemorrhagica  (morbus  maculosus  Werlhofii).  —  Hae- 
morrhagic  purpura  may  begin  with  slight  or  with  startling  severity,  the 
bleeding  taking  place  into  the  skin,  and  into  all  the  internal  organs 
and  tissues,  as  well  as  from  the  mucous  membranes.  Epistaxis  especially 
is  often  very  severe  and  uncontrollable,  while  bleedings  from  the  palate 
and  gums  were  regarded  as  very  characteristic  by  the  early  describers  of 
the  disease.  There  may  be  no  prodromal  symptoms,  or  there  may  have 
been  anorexia,  lassitude,  pain  in  the  back,  and  slight  debility  for  some  days 
previously.  Sometimes  it  may  have  begun  with  slight  purpura.  If  the 
loss  of  blood  goes  on,  it  results  in  profound  anaemia,  with  palpitation  and 
dyspnoea  on  exertion.  Hsematemesis,  melaena,  hematuria,  brain  symptoms, 
eye  symptoms,  swellings  of  joints,  etc.,  may  all  occur  from  bleeding  into 
different  parts.  The  temperature  is  usually  elevated,  sometimes  to  105°  F. 
even,  but  also  there  may  be  no  fever. 

Death  may  come  on  rapidly  from  haemorrhage,  pulmonary  oedema, 
apoplexy,  or  exhaustion,  but  the  haemorrhages  may  cease,  and  recovery 
gradually  take  place.  A  severe  hfemorrhage  may  occur  without  warning, 
and  suddenly  endanger  life.  Many  cases  are  comparatively  slight,  the 
bleedings  are  not  extensive,  and  recovery  is  complete  in  about  a  fortnight 
after  they  are  first  noticed. 

Purpura  rheumatica  (peliosis  rheumatica). — There  are  prodromal 
signs  of  general  malaise,  slight  fever,  poor  appetite,  and  pains  in  the 
muscles  and  joints.  The  joints  of  the  leg  are  especially  liable  to  be 
affected,  and  synovitis  is  present  with  a  good  deal  of  swelling  and  effusion. 
The  purpuric  bleedings  occur  along  with  the  joint  attack,  and  may  be 
confluent,  so  as  to  present  the  appearance  of  fairly  large  extravasations, 
but  most  of  them  are  small.  They  are  often  a  good  deal  raised,  and 
the  skin  generally  has  sometimes  the  appearance  as  in  a  case  of 
erythema  exudativum,  or  erythema  nodosum.  There  is  often  a  good  deal 
of  subcutaneous  oedema,  especially  in  the  feet,  and  the  anaemia  may  be 
considerable.  Occasionally  there  is  endocarditis,  sometimes  albuminuria, 
and  sometimes  epistaxis.  It  is  thought  that  this  affection  has  a  close 
connection  with  rheumatism,  but  it  is  probably  a  distinct  disease,  as  sali- 
cylates make  no  impression  on  its  course. 

The  prognosis  is  usually  good,  but  relapses  are  very  apt  to  occur.  In 
some  cases  there  is  only  one  attack  of  the  joint  pains  and  haemorrhages, 
but  in  others  they  recur  at  intervals,  so  that  the  illness  may  go  on  for 
months.     It  is  very  apt  to  recur  in  any  person  once  affected. 

Henoch's  purpura. — Henoch  has  described  a  form  of  purpura  which 
occurs  usually  but  not  invariably  in  children.  The  symptoms  are,  a 
purpuric  eruption,  swelling  of  the  joints,  blood  in  the  faeces,  vomiting, 
and  colic,  the  attacks  being  apt  to  recur  at  intervals.  Bleedings  from 
other  parts  sometimes  occur,  with  oedema  and  exudative  erythema  of 
the  skin.     The  cause  is  unknown. 

Diagnosis. — Purpura  is  distinguished  from  scurvy  by  the  history  of 
faulty  diet  in  the  latter,  by  the  gum  affection,  and  by  the  results  of  treat- 
ment; from  haemophilia,  by  the  hereditary  history  chiefly,  and  a  consideration 
of  all  the  circumstances,  but  it  is  often  difficult.  In  leukaemia,  also,  its 
diagnosis  is  sometimes  difficult,  as  the  earliest  symptom  may  be  a  violent 
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attack  of  purpuric  bleeding,  but  the  examination  of  the  blood  and  the 
swollen  glands  usually  lead  to  a  correct  diagnosis. 

Treatment. — The  patient  should  be  strictly  confined  to  bed,  as  merely 
getting  up  often  seems  to  precipitate  further  hfemorrhage.  The  diet 
should  be  light,  nourishing,  and  bland,  and  the  bowels  should  be  carefully 
regulated.  Sulphuric  acid  and  turpentine  have  both  a  considerable 
reputation  for  efficiency  in  stopping  the  bleeding,  but  their  value  is  not 
accurately  determined.  Ergot,  lead  salts,  calcium  chloride,  and  iron  persalts 
are  also  used,  but  without  much  benefit.  Cold  pressure,  plugging,  and  the 
ordinary  sui'gical  means  of  controlling  haemorrhage  may  be  employed  where 
practicable.  For  prevention,  great  care  should  be  taken  to  avoid  overwork, 
exposure  to  cold  and  damp,  strong  excitement  or  emotional  disturbances, 
and  the  general  health  and  digestion  should  be  kept  at  as  high  a  standard 
as  possible. 

HEMOPHILIA. 

Syn.,  Hceraorrliagic  Diathesis. 

A  congenital  inherited  tendency  to  severe  spontaneous  or  traumatic 
bleedings,  which  lasts  throughout  life. 

Historical. — Only  a  few  scattered  notices  of  the  disease  and  of  indi- 
vidual cases  appear  in  the  writings  of  medical  authors,  beginning  with  the 
Spanish-Arabian  physician,  Alsahara^i  (12th  century),  until,  in  1784, 
Fordyce  described  it  as  occm-ring  in  a  group  of  persons  who  were  blood 
relations.  Shortly  after,  more  detailed  accounts  of  several  "bleeder" 
families  were  published  in  America  and  elsewiiere,  so  that  Nasse  in 
1820  was  able  to  give  what  is  practically  a  full  and  modern  description  of 
the  condition,  and  somewhat  later  the  name  hamophiha  was  bestowed 
on  it  by  Schonlein.  Since  then  many  interesting  cases  and  some  mono- 
graphs have  been  pubHshed,  that  of  Wickham  Legg  (1872)  being  the  most 
important  in  the  English  language. 

Etiology — Haemophiha  may  arise  de  novo  in  a  single  member  of  a 
non-bleeder  family  from  absolutely  unknown  causes,  and  this  person  may 
serve  as  a  starting-point  for  its  hereditary  transmission.  Otherwise,  heredity 
is  by  far  the  most  common  cause,  as  its  occurrence  is  largely  confined  to 
certain  families  and  their  offshoots,  in.  some  of  which  it  has  now  been 
accurately  traced  for  as  many  as  four  to  seven  generations.  In  a  bleeder 
family  the  males  are  most  liable  to  the  disease,  although  some  of  them 
escape  almost  invariably.  The  most  common  form  of  inheritance  is  for 
the  non-bleeder  mother  of  a  tainted  stock  to  have  bleeder  sons,  whilst  the 
daughters  escape  personally,  but  in  their  turn  transmit  it  to  their 
sons.  It  may,  however,  be  transmitted  directly  from  father  to  son,  from 
father  to  daughter,  or  from  mother  to  both  sons  and  daughters,  or  it  may 
skip  a  whole  generation,  or  may  show  other  irregularities.  The  non-bleeder 
men  of  affected  famihes  who  marry  healthy  wives  usually  beget  healthy 
children,  who  do  not  transmit  the  tendency,  but  the  non-bleeder  women 
of  the  same  families  seem  invariably  to  have  bleeder  offspring.  Therefore  the 
women  of  an  affected  family  are  the  chief  means  of  transmission,  although 
they  themselves  may  not  suffer  from  the  hfemorrhagic  tendency.  Males 
are  affected  in  the  proportion  of  about  92  per  cent,  and  females  8  per  cent., 
of  all  persons  who  suffer  from  htemophilia  in  its  typical  and  fully  developed 
form.     It  is  probable,  however,  that  the  proportion  of  women  who  exhibit 
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a  slightly  exaggerated  tendency  to  bleeding  is  much  larger  in  these  families 
than  the  latter  figure  would  indicate. 

Haemophilia  is  undoubtedly  on  the  increase,  for  although  the  actual 
bleeders  tend  to  die  young,  and  therefore  to  leave  no  offspring,  yet  its 
marked  transmission  through  the  non-bleeder  women,  who  have  no 
tendency  to  early  death,  is  the  important  factor  for  its  continuance. 
Added  to  this  is  the  fact  that  such  women  show  an  average  fecundity  nearly 
double  that  of  the  ordinary  population,  and  hence  new  centres  for  its  pro- 
pagation are  continually  arising. 

The  Anglo-Germanic  races  and  Jews  are  said  to  be  more  liable  to  haemo- 
philia than  the  Latin  and  Asiatic  peoples,  but  it  seems  to  occur  everywhere 
and  in  all  classes,  and  our  statistics  are  neither  so  wide  nor  so  reliable  that 
we  can  dogmatise  on  these  points.  As  regards  its  essential  cause  we  have 
no  knowledge  whatever. 

Pathology  and  morbid  anatomy. — In  persons  who  die  from 
the  haemorrhage  intense  anaemia  and  bleedings  internally  are  the  only  post- 
mortem appearances.  Careful  examination  of  the  blood  vessels,  blood,  and 
viscera  have  in  many  cases  given  only  negative  results.  In  others,  general 
hypoplasia  of  the  vascular  system  has  been  described,  the  walls  of  the 
arteries  have  been  found  thin,  and  the  endothelial  cells  of  the  capillaries 
swollen  and  proliferated.  It  is  very  doubtful,  however,  if  these  changes 
can  be  considered  specific. 

Eegarding  the  blood,. statements  differ  somewhat.  At  the  beginning  of 
a  haemorrhage  it  has  been  said  to  be  normally  coagulable ;  but  recent 
observations  seem  to  point  to  a  slower  and  lessened  coagulability.  As  the 
patient  becomes  more  exsanguine  the  coagulability  certainly  becomes  much 
less,  and  the  blood  very  pale  and  watery.  In  a  case  under  my  care  which 
proved  fatal  from  haemoptysis,  the  blood  at  first  resembled  what  is  seen  in 
ordinary  circumstances,  but  towards  the  end  the  fibrin  separated  out  from  it, 
as  in  whipped  blood,  and  it  showed  not  the  slightest  tendency  to  coagulate. 
In  another  case,  where,  however,  there  was  almost  continual  chronic  anaemia 
from  haemorrhage,  I  found  that  the  red  blood  corpuscles  broke  down  very 
readily  under  the  action  of  reagents ;  but  this  is  probably  secondary  to  the 
anaemia.  Whatever  the  abnormalities  of  the  blood  or  vessels  may  be,  we 
have  as  yet  failed  to  discover  them.  Some  of  the  joints  usually  show  cer- 
tain anatomical  changes,  in  consequence  of  frequent  bleedings  into  them. 
The  synovial  membrane  and  other  structures  may  be  stained  by  more  or 
less  altered  blood  pigment,  there  may  be  inflammation,  and  there  may  be 
alteration  of  the  articular  cartilages,  even  to  erosion.  Legg  says  that  the 
ultimate  effects  resemble  the  changes  seen  in  rheumatoid  arthritis. 

Symptoms. — The  constitutional  tendency  to  bleeding  is  almost 
invariably  manifested  during  the  first  few  years  of  life,  sometimes  appar- 
ently spontaneously,  sometimes  as  the  result  of  a  trifling  injury  or  opera- 
tion. In  a  few  cases  the  first  haemorrhage  has  been  noticed  much  later  (be- 
tween ten  and  twenty  years),  but  whether  the  tendency  has  here  developed 
late  or  has  been  present  all  along,  is  difficult  to  decide.  It  is  said  that  in 
some  individuals  it  decreases  after  middle  age.  To  outward  appearance, 
and  on  medical  examination,  bleeders  do  not  differ  from  the  rest  of  man- 
kind, nor  have  they  any  peculiar  mental  characteristics.  The  severity  of 
the  bleedings  and  the  extreme  liability  to  them  vary  much  in  the  affected 
individuals.  The  hteraorrhages  usually  occur  as  the  result  of  traumatism, 
although  the  injurious  influence  may  be  so  slight  as  probably  in  many 
instances  to  pass  unnoticed.     The  pressure  of  clothes,  a  wrench,  a  slight 
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knock  or  jar,  sudden  exertion,  and  strain,  may  all  probably  determine 
bleedings  into  the  skin,  joints,  and  viscera ;  or,  externally,  cuts,  abrasions, 
blows,  slight  operations,  circimicision,  drawing  a  tooth,  opening  an  abscess, 
leeching,  blistering,  not  to  mention  more  serious  lesions,  have  all  given 
rise  to  excessive  and  uncontrollable  hfemorrhage.  Large  operations  are 
deadly.     Vaccination,  curiously,  is  stated  to  be  practically  safe. 

The  spontaneous  bleedings  are  stated  to  be  preceded  for  some  days  by 
feelings  of  fulness  and  throbbing  in  the  head,  giddiness,  and  flushings — the 
symptoms  of  plethora,  in  short.  Epistaxis  is  by  far  the  most  common ;  but 
they  also  occur  from  the  gums,  stomach,  bowel,  ui'ogenital  organs,  lungs, 
kidneys,  and  even  rarely  from  the  skin.  Subcutaneous  and  interstitial 
heemorrhages  are  also  common,  and  may  form  large  hccmatomata.  Menor- 
rhagia is  uncommon,  except  at  puberty  and  at  the  menopause,  while  par- 
turition is  only  very  exceptionally  a  source  of  danger.  In  all  these  the 
amount  of  bleeding  varies  very  much,  the  blood  coming  fast  and  abundantly 
in  some  cases,  and  slowly  and  in  small  quantity  in  others,  but  very  per- 
sistently in  all.  The  bleeding  is  oozing  and  capillary  in  character,  and  if 
pressure  be  applied,  the  blood  wells  up  at  the  sides  of  the  finger  or  tampon, 
or  penetrates  into  the  surrounding  tissues.  As  it  progresses,  either  rapidly 
or  slowly,  the  patient's  skin  becomes  extremely  pallid,  with  the  purple  veins 
showing  through  prominently,  and  there  is  much  prostration.  Death  may 
occur  suddenly  and  quietly  from  syncope  and  loss  of  blood ;  or  the  bleeding 
may  cease,  when,  after  a  period  of  extreme  aneemia,  with  a  strong  tendency 
to  sleep,  the  patient  begins  to  make  blood,  and  gradually  recovers.  It  is 
said  that  hsemophilics  tolerate  loss  of  blood  better,  and  make  it  good  more 
quickly,  than  ordinary  persons ;  but  in  two  cases  which  I  have  observed 
carefully  I  cannot  say  that  I  found  this  to  be  the  case,  as  they  were  both 
chronically  anfemic. 

Persons  who  suffer  from  typical  heemophilia  are  very  subject  to  h£emor- 
rhages  into  some  of  the  joints,  and  this  is  so  troublesome  that  it  constitutes 
a  special  feature  of  the  disease.  The  bleedings  probably  depend  on  slight 
traumatism,  or  may  be  spontaneous  perhaps,  and  they  give  rise  to  symp- 
toms, varying  from  slight  pain  and  stiffness  up  to  severe  pain  and  swelling, 
with  bloody  fluid  in  the  joints.  The  knee  is  most  commonly  affected,  but 
the  ankle,  elbow,  hip,  and  shoulder-joints  also  suffer  frequently.  The  pain 
and  swelling  render  the  joint  temporarily  stiff  and  useless,  while  repeated 
attacks  lead  to  permanent  changes. 

Apart  from  the  extreme  and  typical  form  of  haemophilia,  some  members 
of  bleeder  families  seem  subject  to  hsemorrhage  without  its  ever  being  so 
severe  as  to  cause  anxiety  as  regards  life.  For  three  years  I  once  had  under 
observation  a  servant  girl,  who  about  every  three  months  had  a  severe 
attack  of  menorrhagia,  or  an  epistaxis,  or  hsematemesis.  The  bleedings 
always  came  on  suddenly  and  profusely,  and  usually  stopped  without  any 
very  special  treatment.  Her  maternal  grandfather  had  been  subject  to 
severe  bleedings,  her  mother  had  once  nearly  died  from  haemorrhage  after 
extraction  of  a  tooth,  and  her  only  brother  was  also  a  bleeder.  She  knew 
nothing  more  of  the  medical  history  of  her  family,  but  was  well  aware  of 
the  tendency  of  its  members  to  bleed. 

Diagnosis. — The  family  history  is  all-important.  If  the  mother  be- 
longs to  a  bleeder  family,  petechial  and  other  hfemorrhages  occurring  during 
the  first  three  years  of  life  almost  certainly  stamp  the  child  as  hemophilic. 
Their  occurrence  after  the  most  trifling  abrasions  or  injuries,  and  the  diffi- 
culty in  stopping  them,  are  very  characteristic.     Diagnosis  is  not  so  easy 
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in  modified  cases,  especially  in  women,  and  in  cases  occurring  in  non-bleeder 
families.  It  is  only  after  repeated  haemorrhages  that  a  conclusion  can  be 
come  to,  as  a  single  severe  haemorrhage  might  quite  well  be  an  accidental 
circumstance.  The  joint  affections  give  considerable  aid  to  arriving  at  a 
decision  in  some  cases. 

Prognosis. — The  majority  of  severe  cases  die  in  childhood  before  the 
seventh  year.  Some  of  them,  however,  survive  to  middle  life,  and  even  to 
old  age,  with  their  haemorrhagic  tendency  still  unabated.  The  outlook  for 
such  is  very  gloomy ;  but  it  no  doubt  depends  largely  on  the  kind  of  life 
they  are  able  to  lead,  and  on  accidental  cii'cmnstances,  both  of  which 
may  favour  them.  ]\Iost  of  them  die  sooner  or  later  of  htemorrhage.  Slight 
cases  seem  to  lose  the  tendency  after  middle  life.  In  boys  the  prognosis  is 
worse  than  in  girls. 

Treatment. — This  disease  could  be  largely  stamped  out  if  the  women 
of  bleeder  families  refrained  from  having  offspring,  as  also  the  men  in  those 
families  where  it  is  transmitted  through  the  males  as  well  as  through  the 
females.  Children  who  are  the  subjects  of  haemophilia  must  be  carefully 
guarded  from  injury,  all  rough  play  and  sports  forbidden,  and  as  they  get 
older  a  quiet  indoor  occupation  selected  for  them.  The  greatest  precautions 
should  be  taken  to  avoid  wounding  or  cutting. 

"When  bleeding  does  occur,  it  must  be  treated  on  general  surgical  and 
medical  principles,  by  compression,  cold,  styptics,  and  ergot.  Calcium  chlor- 
ide (15  grs.  three  or  four  times  daily  in  flavoured  water)  has  been  strongly 
recommended,  and  lately  the  subcutaneous  injection  of  gelatin  solution. 
The  patient  should  be  kept  quietly  in  bed  on  a  very  bland  diet,  and  saline 
cathartics  should  be  given  very  freely.  The  joint  conditions,  when  they 
occur,  must  also  be  treated  by  rest  and  on  general  principles.  Morphine 
or  ergot  can  be  administered,  if  necessary,  by  hypodermic  injection, 
without  risk  of  bleeding. 

EALPH  STOCKMA]^. 
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LEUILEMIA. 

Byn.,  Leucocythoemia. 

This  is  a  chronic  disease,  the  cause  of  which  is  not  known,  characterised 
by  hypertrophy  of  lymphoid  tissue  all  over  the  body,  and  by  a  great 
increase  in  number  of  the  leucocytes  of  the  blood,  with  diminution  of  the 
htemocytes,  and  tending  to  end  fatally. 

History. — In  1845,  Hughes  Bennett  described  two  cases  with  en- 
larged spleen  as  "suppm^ation  of  the  blood,"  and  later  in  the  same 
year  Yirchow  independently  published  an  accurate  account  of  the  condition, 
rightly  attributing  the  peculiar  appearance  of  the  blood  to  a  large  increase 
in  the  number  of  leucocytes.  In  papers  immediately  following  he  greatly 
extended  his  observations,  and  drew  attention  to  several  cases  of  "  white 
blood "  which  had  been  described  earlier.  He  called  it  leukaemia,  while 
Bennett  later  gave  it  the  name  leucocythaemia,  both  derived  from  its  most 
prominent  s}Tnptom.      Yirchow  recognised  the  implication  of  the  spleen 
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and  lymphatic  glands,  and  Neumann  (1868)  showed  that  the  bone  marrow 
is  also  involved.  Mosler  (1872)  gave  an  accurate  description  of  the  differ- 
ent kinds  of  white  cells  present  in  the  blood.  Besides  these  authors,  many 
others  have  made  valuable  additions  to  our  knowledge,  for  although  the 
disease  cannot  be  said  to  be  a  common  one,  it  has  aroused  a  most  unusual 
share  of  interest  and  attention  in  all  countries. 

Etiology. — In  the  absence  of  definite  knowledge  regarding  the  cause 
of  the  disease,  exposure  to  cold,  malaria,  syphilis,  injury,  and  other  factors 
have  all  been  invoked,  but  these  are  so  common,  while  leukaemia  is  so  com- 
paratively rare,  that  they  cannot  be  regarded  as  satisfactory  explanations  of 
its  occurrence.  It  has  been  surmised  that  it  may  be  infective  in  character, 
although  no  confirmatory  proof  has  been  given  in  this  direction,  but  rather 
the  contrary.  It  has  not  been  possible  to  infect  animals  from  man,  by 
direct  inoculation  of  the  blood  or  diseased  organs ;  and  although  many 
domestic  animals  are  subject  to  the  disease,  attempts  to  transplant  it  to 
others  of  the  same  species  have  hitherto  proved  futile. 

Pathology  and  morbid  anatomy. — The  condition  of  the  blood 
will  be  described  with  the  symptoms.  Post-mortem,  the  clots  are 
numerous,  and  in  the  heart  and  large  veins  often  have  a  pinkish  or  a 
greenish  pus-like  appearance,  due  to  the  large  number  of  white  corpuscles 
and  the  peculiarities  of  coagulation.  Haemorrhages  into  serous  and  mucous 
membranes  are  usually  present.  The  spleen  is  much  enlarged,  weighing  very 
commonly  4  to  6  lb.,  and  Bristowe  says  it  may  weigh  as  much  as  20  lb.  In 
the  early  stages,  there  seems  to  be  simply  a  hyperplasia  of  all  its  elements, 
but  later  it  becomes  hard  and  fibrous  in  consistence,  from  increase  in  the 
trabecule,  and  the  Malpighian  bodies  are  then  compressed  till  they  disappear. 
The  capsule  is  much  thickened,  and  shows  evidences  of  perisplenitis.  On 
section  it  shows  a  deep,  dull  red  colour,  with  haemorrhages  in  all  stages, 
and  whitish  lymphoid  tumours  scattered  through  it.  It  contains,  in  all 
the  cases  I  have  examined,  a  large  amount  of  iron  pigment,  which  stains 
readily  with  ammonium  sulphide,  or  with  ferrocyanide  potassium  and 
hydrochloric  acid. 

The  lymphatic  glands  are  moderately  enlarged,  and  may  be  quite  soft,  ■ 
or  hard  and  fibrous  from  increase  of  their  connective  tissue.  There  are  no 
abnormal  changes  in  structure.  The  bone  marrow,  both  red  and  yellow,  is 
replaced  by  pink,  greyish,  or  peculiar  pus-like  greenish  masses  of  white 
cells.  The  bone  may  be  thinned,  and  even  swollen  and  tender  at  points. 
The  change  seems  to  consist  in  the  great  increase  of  the  colourless  marrow 
cells ;  lymphocytes,  granular  cells,  and  myelocytes  being  all  present  along 
with  ordinary  red  and  nucleated  red  cells. 

The  lymphoid  tissues  of  the  tonsils  and  mouth  and  of  the  intestine 
may  be  greatly  increased,  and  lymphoid  growths  may  be  found  in  almost 
any  part  of  the  body.  Leucocythsemic  tumours  are  rare,  however,  and 
when  present  arise  from  aggregation  of  leucocytes,  which  lie  in  a  delicate 
network  and  multiply  by  fission.  The  liver  enlargement  is  usually  due  to 
diffuse  leuksemic  infiltration,  lying  between  the  cells  and  along  the  vessels, 
but  sometimes  there  are  small  tumour-like  patches.  Everywhere  the 
capillaries  may  be  crowded  with  leucocytes.  The  liver  shows  a  large 
quantity  of  iron  pigment. 

Symptoms. — The  disease  takes  its  origin  in  the  spleen,  lymphatic 
glands,  and  bone  marrow  chiefly ;  and  although  it  is  customary  to  speak 
of  a  splenic,  lymphatic,  and  myelogenous  form,  according  to  the  organ 
most   severely  affected,  yet  it  never   happens  that  any  one  of   these   is 
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affected  to  the  complete  exclusion  of  the  others.  At  the  same  time  the 
lymphoid  tissues  of  the  tonsil  and  pharynx,  and  of  the  solitary  and  agmin- 
ated  glands  of  the  intestine,  are  affected,  and  in  fact  practically  all  the 
lymphoid  tissue  in  the  body.  It  may  occur  at  any  age,  but  is  much 
commoner  in  men  and  in  early  middle  life  than  in  women,  or  at  other  ages, 
although  it  is  met  with  in  children  and  rarely  in  advanced  life.  Its  onset  is 
very  gradual,  and  attention  may  be  first  drawn  to  it  in  many  ways.  Some- 
times the  enlarged  spleen  or  lymphatic  glands  are  the  earliest  sjTnptoms 
to  attract  attention,  but  the  anaemia,  or  the  increasing  weakness,  or  a 
hpemorrhage,  or  some  other  of  the  numerous  symptoms,  may  cause  the 
patient  to  seek  medical  advice.  As  the  disease  is  generally  well  developed 
by  this  time,  suspicion  of  the  state  of  affairs  is  usually  aroused,  and  a 
microscopic  examination  of  the  blood  leads  at  once  to  a  positive  diagnosis. 
On  pricking  the  finger,  the  drop  of  blood  obtained  is  turbid  and  pale,  and 
coagulates  badly ;  in  extreme  cases  it  may  look  like  sanious  pus,  and  on 
placing  it  under  the  microscope  the  number  of  white  blood  corpuscles  is 
seen  at  a  glance  to  be  enormously  increased.  In  proportion  to  the  red 
they  may  be  one  to  twenty,  but  are  found  in  all  proportions  even  up  to 
equal  numbers,  and  may  even  exceed  the  hfemocytes  (Eobin).  A  notable 
increase  of  leucocytes  should  always  cause  suspicion,  as  cases  of  leukeemia 
have  been  recorded  where  the  proportion  was  one  to  fifty.  The  red  cor- 
puscles as  a  rule  are  not  excessively  diminished  in  number,  and,  in  the  early 
stages  at  least,  usually  amount  to  between  2  and  3  millions  per 
cubic  mm.,  but  later  they  may  fall  to  under  1  million.  The  hemoglobin 
is  proportionately  diminished.  The  hsemocytes  form  good  rouleaux,  but 
many  small  and  somewhat  deformed  corpuscles  are  present,  while  nucle- 
ated red  cells  of  medium  and  large  size  (megalocytes)  are  common.  The 
condition  of  the  red  cells  is  probably  a  consequence  of  the  marrow 
changes.  As  regards  the  white  cells,  all  the  usual  forms  are  present  in 
varying  proportions ;  and  in  addition  one  also  finds  large  mononuclear 
forms  with  fine  gramdar  masses  of  protoplasm,  very  large  and  very  small 
eosinophile  cells,  and  the  distinctive  large  marrow  cells  (myelocytes). 
According  to  the  preponderance  of  the  different  kinds  of  white  cells,  it  has 
been  supposed  possible  to  say  definitely  whether  the  lymphatic  glands, 
spleen,  or  bone  marrow  is  the  organ  most  seriously  implicated,  but  ex- 
tended observations  have  shown  that  no  reliance  can  be  placed  on  this. 
The  large  white  cells  show  very  sluggish  amoeboid  movements,  and  often 
contain  colouring  matter,  which  is  either  haemoglobin  or  some  nearly  allied 
compound.  Charcot's  crystals  (spermin  phosphate)  sometmies  develop  in 
the  blood  after  its  withdrawal.  Ehrlich  has  stated  that  in  leukfemia  the 
eosinophile  cells  become  very  nimierous,  whereas  this  is  not  the  case  in 
mere  leucocytosis,  but  such  cells  are  common  in  many  forms  of  severe 
anaemia,  and  are  therefore  not  of  exact  value  for  differential  diagnosis. 
Albmnoses  are  found  in  excess  in  the  serum,  and  account  for  its  slow 
coagulation ;  while  leucin,  xanthin,  and  other  bodies,  which  seem  to  be 
derived  from  breaking  down  of  the  leucocytes,  are  also  in  excess.  If  a 
moderate  quantity  of  blood  be  withdrawn  from  a  vein,  and  allowed  to 
coagulate  in  a  narrow  glass  vessel,  it  is  seen,  as  soon  as  the  serum  separates 
out,  that  the  fibrin  and  white  corpuscles  form  a  whitish  mass  on  the  upper 
surface  of  the  red  clot,  thus  gi'v'ing  the  coagulum  a  very  distinctive 
appearance.  The  specific  gravity  of  the  blood  may  be  greatly  diminished, 
depending  chiefly  on  the  degree  of  ansemia. 

The  enlarged  spleen  causes  a  feeling  of  weight  and  dragging  in  the  left 
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side,  sometimes  accompanied  by  dull  pain,  sometimes  painless,  and  friction 
may  be  felt  or  heard  oyer  it.  On  inspection,  the  abdominal  wall  is  seen  to 
be  bulged  forward  by  the  enlarged  viscus,  which  extends  down  and  across 
the  abdomen,  sometimes  even  into  the  pehis.  It  feels  hard,  has  a  quite 
distinct  outline,  and  may  vary  in  size  from  time  to  time,  probably 
according  to  the  amount  of  blood  it  contains.  Painful  attacks  of  peri- 
splenitis may  occur  from  time  to  time.  The  hTnphatic  glands  all  over  the 
body  may  be  enlarged,  either  slightly  or  considerably,  but  they  remain 
separate  and  are  not  matted  together.  They  are  usually  a  little  tender  on 
pressure,  but  this  varies.  The  implication  of  the  marrow  often  giA^es  rise 
to  no  outward  symptoms,  but  sometiuies  to  tenderness  on  percussion, 
especially  in  the  case  of  the  sternum  and  flat  bones. 

Haemorrhages  are  very  common,  and  sometimes  so  universal  and 
extensive  as  to  rapidly  cause  death.  They  are  often  a  very  early 
symptom,  and  may  occur  from  any  mucous  surface,  or  into  any  part  of 
the  body,  but  epistaxis  is  by  far  the  most  frequent. 

The  heart  and  circulation  show  the  usual  symptoms  consequent  on 
chronic  ansemia.  The  former  is  excitable  and  rather  rapid,  hsemic  murmurs 
develop,  and  more  or  less  oedema.  It  may  be  pushed  up  by  the  enlarged 
spleen.  Dyspncea  is  often  complained  of,  arising  partly  from  the  blood 
condition  and  partly  from  pressure  on  the  thoracic  organs.  The  nervous 
system  generally  is  not  specially  affected  in  any  way,  except  as  a  result 
of  the  ansemia,  but  vision  and  hearing  are  sometimes  interfered  with  by 
small  hemorrhages  into  the  eye  and  ear,  retinitis  occurring  sometimes  as 
a  consequence  of  the  former.  I  have  also  seen  paralysis  of  the  facial  nerve, 
from  pressure  due  to  a  haemorrhage.  Excessive  sweating  may  be  present. 
Gastric  digestion  is  never  really  good,  and  very  considerable  dyspepsia  is 
often  complained  of.  Diarrhoea  is  very  common,  and  may  greatly  depress 
the  general  strength  of  the  patient.  It  is  said  to  be  due  to  lymphoid 
growths  in  the  bowel,  but  this  has  been  denied,  as  it  does  not  necessarily 
occur  in  cases  where  such  growths  have  been  abundant.  There  may  be 
hgematemesis  or  melsena,  and  sometimes  great  discomfort  after  eating,  or 
severe  constipation,  from  the  pressure  of  the  enlarged  spleen  on  the  stomach 
and  bowels  respectively.  The  liver  is  at  first  normal  in  size,  but  later  it 
usually  becomes  very  greatly  enlarged.  There  may  be  jaundice,  either  from 
catarrh  of  the  bile  ducts  or  from  pressm-e  exercised  by  enlarged  glands, 
and  ascites  from  similar  pressui^e  on  the  abdominal  veins  may  be  present. 
Fever  may  be  absent,  but  as  a  rule  there  occur  irregular  febrile  attacks, 
or  the  temperature  may  show  a  hectic  character  throughout  the  illness 
(101°  to  103°  P.). 

The  urine  is  not  necessarily  much  altered,  its  condition  depending 
greatly  on  the  general  condition  of  the  patient.  Tliere  is  always  a  great 
excess  of  uric  acid,  derived  from  the  nucleo-albumin  of  the  leucocytes. 
Amenorrhcea  or  irregular  and  scanty  menstruation  is  the  rule  in  women. 
Priapism,  said  to  be  due  to  thrombi  forming  in  the  veins  of  the  penis, 
is  sometimes  troublesome.  Death  may  occur  from  asthenia,  or  from 
htemorrhage,  or  from  persistent  diarrhoea ;  while  apoplexy,  pneumonia, 
pericardial  effusion,  rupture  of  spleen,  or  other  intercurrent  complication, 
may  precipitate  the  fatal  issue. 

Diagnosis. —  The  examination  of  the  blood,  taken  along  with  the 
s}Tiiptoms  and  general  condition,  should  enable  a  positive  diagnosis  to  be 
made.  There  is  no  difficulty  in  advanced  cases,  in  others  it  has  to  be  dis- 
tinguished from  pseudo-leukaemia,  splenic  anaemia,  malaria,  and  leucocytosis. 
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Prognosis.— This  is  always  bad.  It  is  possible  that  very  early  cases 
may  have  recovered,  but  cases  where  there  is  no  doubt  about  the  diagnosis 
seem  always  to  end  fatally.  It  is  sometimes  very  chronic,  and  temporary 
improvement,  with  or  without  treatment,  often  occurs.  Eapid  increase  of 
tlie  white  corpuscles,  or  decrease  of  the  red,  diarrhoea,  and  fever,  are  bad 
symptoms.  Death  may  occur  at  any  time  from  intercurrent  causes,  but 
one  or  two  years  is  the  usual  duration. 

Treatment. — General  measures,  such  as  careful  dieting  with  nourish- 
ing food  and  alcohol,  rest  from  active  work,  and  good  climatic  conditions, 
tend  to  husband  the  strength.  Dyspepsia,  diarrhoea,  anaemia,  and  other 
accompaniments  must  be  treated  on  the  usual  lines. 

To  directly  affect  the  disease,  arsenic  has  been  largely  given,  and  in  a 
certain  number  of  cases  it  effects  an  improvement  by  diminishing  the  white 
and  increasing  the  number  of  red  cells.  It  should  be  cautiously  pushed, 
until  large  doses  are  being  taken.  Its  direct  injection  into  the  spleen  does 
not  offer  any  special  advantages.  Quinine  has  also  been  largely  given,  but 
with  doubtful  benefit.  Bone  marrow,  spleen,  lymphatic  glands,  and  extracts 
made  from  them,  have  now  been  pretty  extensively  used,  but  I  have  never 
seen  the  slightest  improvement  take  place  under  their  use.  Counter- 
irritation  over  the  spleen,  with  biniodide  of  mercury  ointment,  or  iodine, 
does  not  cause  any  visible  improvement.  Splenectomy  hitherto  has  always 
been  fatal  in  true  leuka3mia.  During  attacks  of  perisplenitis,  opium  and 
hot  fomentations  relieve  the  local  pain. 

PSEUDO-LEUKiEMIA. 

Syn.,  Hodgkins  Disease ;  LympKadenoma ;  Ancemia  Lymphatica  ; 
Malignant  Lymjplioma. 

This  affection  is  a  chronic  condition  of  unknown  causation,  in  which 
there  is  enlargement  of  the  lymphatic  glands  and  of  the  spleen,  with 
secondary  lymphatic  growths  in  other  parts,  a  decrease  in  the  number  of 
haemocytes,  and  no  marked  increase  of  leucocytes,  and  tending  to  end 
fatally. 

History. — Many  cases  of  this  disease  had  been  previously  described  as 
scrofula,  and  as  fatal  enlargement  of  the  lymphatic  glands,  but  in  1832 
Hodgkin  gave  an  account  of  it  as  a  distinct  morbid  condition.  Since  then, 
Wilks,  Gowers,  Virchow,  Cohnheim,  Trousseau,  and  many  others'  have 
described  cases,  or  discussed  the  disease  in  general  terms,  and  have  bestowed 
on  it  one  or  other  of  its  numerous  synonyms. 

Etiology. — Great  differences  of  opinion  prevail  as  to  the  causes  and 
pathological  relationships  of  pseudo-leukaemia,  and  it  is  certain  that  no 
definite  conclusions  can  now  be  arrived  at  until  our  investigations  and 
observations  have  been  greatly  extended.  Syphilis,  tubercle,  throat  affec- 
tions, and  other  causes  of  local  or  general  glandular  enlargement  have  been 
blamed  as  the  starting-point,  as  well  as  cold,  over-exertion,  and  the  other  com- 
mon conditions  which  predispose  to  disease.  To  this  the  answer  is  at 
once  ready — that  all  these  are  extremely  common,  while  lymphadenoma  is 
rare.  It  has  been  thought  by  some  to  be  very  closely  related  to  leukaemia, 
and  in  a  few  cases  has  apparently  developed  into  it ;  but  in  these  there  may 
be  doubts  about  the  first  diagnosis,  and  certainly  many  cases  run  a  very 
chronic  course,  without  ever  becoming  true  leukaemia.  It  has  also  Ijeen 
supposed  to  be  a  form  of  tuberculosis,  and  tubercle  bacilli  have  certainly 
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"been  found  in  the  lymphatic  glands,  but  there  is  always  the  probability 
that  they  are  something  superadded  and  accidental  to  the  real  disease. 
From  the  analogy  of  the  symptoms  and  course  of  the  disease,  it  has  also 
heen  conjectured  to  be  bacterial  in  origin,  and  this  is  a  very  probable  hypo- 
thesis, although  no  positive  evidence  in  its  favour  is  forthcoming,  for  the 
present  at  least. 

Morbid  anatomy  and  pathology. — The  lymphatic  glands  are 
soft  and  simply  enlarged,  or  they  may  be  hard  and  fibrous.  In  the  former 
cases  the  lymphocytes  are  numerous,  in  the  latter  not  so.  The  spleen  is 
always  moderately  enlarged,  and  here  there  may  be  a  simple  hyperplasia, 
•or  whitish  lymphoid  tumours  may  occupy  its  substance,  and  greatly  alter 
its  shape  if  they  be  large.  Numerous  old  haemorrhages  are  generally  scat- 
tered through  it.  Small  adenoid  tumours  or  adenoid  patches  may  be  found 
in  the  liver,  in  the  whole  of  the  alimentary  canal,  in  the  bone  marrow,  lungs, 
Mdneys,  suprarenal  capsules,  thymus,  etc.,  while  the  tonsils  may  be  greatly 
enlarged.  Very  seldom  these  tumours  ulcerate  in  the  bowel,  or  they  may 
caseate. 

Symptoms. — The  initial  symptoms  may  be  a  general  loss  of  strength 
and  some  anaemia,  but  as  a  rule  the  first  thing  to  attra,ct  attention 
is  a  painless  enlargement  of  the  lymphatic  glands,  usually  on  one  side  of 
the  neck.  The  axillary  glands,  or  rarely  the  inguinal,  may  be  the  first  to 
€nlarg£.  At  the  beginning  each  gland  is  quite  distinct,  and  the  skin  is  freely 
movable  over  them ;  but  as  the  disease  progresses  they  become  much  larger, 
and  get  matted  together  and  adherent  to  the  skin  from  periadenitis,  or 
from  extension  of  the  tumour  growth.  They  then  form  irregular  masses 
as  large  as  the  fist,  or  even  larger,  and  cause  considerable  deformity.  The 
bronchial,  mediastinal,  and  all  the  other  lymphatic  glands  may  gradually 
become  involved,  and  may  form  very  considerable  tumours.  These  may 
give  rise  to  the  most  diverse  pressure  symptoms,  according  as  they  affect 
the  vessels  and  nerves  of  different  parts,  the  oesophagus,  trachea,  heart, 
lungs,  etc.  Addison's  disease  may  be  induced  when  the  suprarenal  capsules 
are  pressed  upon  or  otherwise  involved.  The  enlargement  of  the  glands 
continues  painless,  unless  they  begin  to  grow  very  rapidly,  when  a  certain 
amount  of  tenderness  may  be  induced.  They  usually  do  not  enlarge  simul- 
taneously or  equally,  as  certain  groups  may  grow  at  quite  a  disproportionate 
rate  compared  to  others.  Lymphatic  tumours  may  also  develop  in  the 
spleen,  liver,  lungs,  skin,  etc.,  and  may  give  rise  to  numerous  and  varied 
symptoms.  The  spleen  is  usually  somewhat  enlarged,  and  may  extend 
well  beyond  the  costal  margin,  but  seldom  further.  Lymphadenomatous 
growths  in  it  may  alter  its  shape. 

The  red  blood  corpuscles  are  always  diminished  in  number,  but  in  varying 
degree,  and  not  necessarily  very  much  at  first.  Microcytes  and  poikilocytes 
are  present  in  fair  numbers,  but  the  changes  in  size  and  shape  are  not  a 
prominent  feature.  The  hsemoglobin  is  diminished  proportionately  to  the 
corpuscles,  and  the  specific  gravity  is  also  lessened.  Any  immediate  cause 
for  the  ansemia  is  quite  unknown.  It  gives  rise  to  fatty  degeneration  of 
the  heart,  languor,  oedema,  amenorrhoea,  and  all  the  familiar  circulatory 
symptoms.  The  blood  coagulates  badly,  and  haemorrhages  are  common 
from  the  nose,  as  well  as  from  or  into  any  other  part,  but  they  are  never 
nearly  so  marked  a  feature  as  in  leukaemia.  As  a  rule  the  leucocytes  are 
not  increased  in  number ;  all  the  ordinary  forms  are  present,  and  there  may 
be  a  slight  excess  of  lymphocytes  in  some  cases.  An  irregular  febrile 
temperature  is  very  often  present,  as  in  all  severely  anaemic  conditions; 
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it  may  be  remittent  or  intermittent,  and  is  often  a  very  early  symptom. 
Digestion  is  always  poor,  and  lymphoid  growths  in  the  walls  of  the 
alimentary  canal  and  in  the  glands  may  lead  to  severe  indigestion,  diarrhoea, 
jaundice,  and  other  complications.  The  liver  may  preserve  its  usual  size 
and  shape,  or  may  be  slightly  enlarged.  The  urine  presents  nothing 
unusual  as  a  rule. 

The  duration  of  Hodgkin's  disease  may  be  extremely  chronic,  a  few 
glands  continuing  enlarged,  sometimes  for  years,  before  others  become 
involved.  Five  years  seems  to  be  about  the  extreme  limit  (Gowers)  in 
the  one  direction,  and  five  or  six  weeks  in  the  other,  but  about  two  years 
is  a  very  usual  time  for  the  disease  to  last  pre\dous  to  death.  It  is  most 
common  in  young  adults,  and  more  so  in  men  than  in  women.  Death 
occurs  from  general  exhaustion,  and  towards  the  end  the  ansemia  may 
become  very  intense.  Pressure  of  the  tumours  on  vital  organs,  diarrhoea, 
acute  pneumonia,  pleurisy,  or  other  complications,  may  carry  off  the 
patient. 

Diagnosis  and  prognosis. — The  diagnosis  is  often  very  difficult, 
especially  if  the  mediastinal  or  other  deep-seated  glands  be  first  in- 
volved. Scrofula,  leukaemia,  and  syphilis  are  the  most  likely  diseases 
for  which  it  may  be  mistaken,  but  a  differential  diagnosis  from  these 
is  usually  attained  without  much  difficulty.  If  the  disease  is  acute 
or  well  marked,  the  prognosis  is  very  bad.  Marked  fever  and  marked 
anaemia  are  always  unfavourable  signs.  Some  cases  seem  to  recover  spon- 
taneously, or  under  the  remedies  employed. 

Treatment. — The  general  dietetic  and  hygienic  treatment  is  the  same 
as  in  leuktemia,  nor  does  the  specific  treatment  differ  much.  Here  also 
arsenic  is  the  only  drug  on  which  one  can  place  any  reliance.  Phosphorus, 
iodine,  and  iodides  do  not  effect  much  improvement  on  the  condition,  nor 
do  bone  marrow,  spleen,  lymph  glands,  thymus  and  thyroid  glands,  or  pre- 
parations made  from  them.  If  the  enlargement  be  confined  to  a  few  glands 
which  can  be  removed,  they  shoidd  be  extirpated  early,  and  without  any 
delay.  If  the  enlarged  glands  are  more  generalised,  their  removal  is 
impossible. 

SPLEXIC  AXtEMIA. 

A  progressive  anaemia  with  enlargement  of  spleen  and  liver,  accom- 
panied by  irregular  febrile  attacks  and  haemorrhages,  often  very  chronic 
and  ending  fatally.  It  is  very  doubtful,  however,  if  this  is  a  distinct 
disease,  or  only  a  purely  splenic  form  of  pseudo -leukaemia.  Most 
observers  incHne  to  the  latter  view. 

History. — Wilks  (1861)  described  a  case  of  this  kind,  and  had 
previously  referred  shortly  to  the  condition  in  the  text-book  of  pathology 
written  by  himself  and  Moxon.  Cases  have  also  been  described  by  WeUs, 
Squire,  and  others,  but  little  attention  was  excited  until  the  appearance  of 
Banti's  monograph,  in  which  he  recorded  three  cases  of  his  own,  and 
made  a  summary  of  pre\-ious  observations.  In  1891,  Bruhl  published  a 
long  paper  on  the  subject;  in  1896  it  was  discussed  at  the  London 
Medical  and  Chirurgical  Society,  and  in  the  same  year  at  the  meeting 
of  the  British  Medical  Association.  In  France  it  has  been  called  primary 
splenomegaly;  Wilks  described  it  as  simple  hypertrophy  of  the  spleen, 
while  the  terms  splenic  pseudo-leukaemia,  splenic  cachexia,  idiopathic 
splenic  tumour  have  also  been  employed. 
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Etiology. —  The  cause  is  not  known.  It  has  been  attributed  to 
injury  of  the  spleen,  to  syphilis,  and  to  rickets,  but  I  have  seen  cases  in 
which  all  such  constitutional  diseases  could  with  certainty  be  excluded. 
It  is  commonest  in  early  adult  life,  and  especially  in  the  male  sex,  but  it  is 
met  with  at  all  ages. 

Pathology  and  morbid  anatomy. — The  spleen  has  been  found 
to  weigh  from  about  2  to  13  lb.  There  is  great  increase  in  the  fibrous 
trabecule,  with  atrophy  of  the  Malpighian  bodies.  It  contains  numerous 
infarcts,  and  the  sinuses  are  engorged  with  blood.  If  the  cirrhosis  be  very 
intense,  the  blood  sinuses  may  be  almost  obliterated.  There  is  usually  an 
increase  also  in  the  fibrous  tissue  of  the  liver,  and  the  bone  marrow  has 
been  found  slightly  hypertrophied.  Slight  hyperplasia  of  the  lymphatic 
glands  has  also  been  reported.  As  regards  free  iron  pigment  in  the  liver 
and  spleen,  it  seems  to  be  sometimes  absent  and  sometimes  present,  but 
never  in  excessive  amount  as  in  pernicious  anaemia. 

Symptoms.  —  The  onset  is  very  insidious,  with  gradual  loss  of 
strength,  enlargement  of  the  spleen,  and  anaemia.  There  is  difference 
•of  opinion  as  to  whether  the  ansemia  precedes  or  follows  the  splenic 
enlargement,  but  by  the  time  the  patient  comes  under  observation  both 
are  usually  well  pronounced.  Epistaxis,  or  bleeding  elsewhere,  is  a 
common  early  symptom.  The  spleen  becomes  greatly  enlarged  and 
painful  at  times,  and  there  may  be  sharp  attacks  of  perisplenitis  with 
severe  pain  and  fever.  Apart  from  these,  however,  the  temperature 
inclines  to  be  feverish.  The  blood  shows  no  specific  changes,  beyond  a 
diminution  in  the  number  of  red  corpuscles  and  a  proportional  diminution 
in  the  haemoglobin,  along  with  slight  poikilocytosis.  The  htematoblasts 
and  white  corpuscles  seem  normal.  Hsemorrhages  are  common  from  the 
nose,  stomach,  bowel,  and  gums,  and  also  into  the  retina  and  the  viscera. 
According  to  the  amount  of  anaemia,  the  patient  may  suffer  severely  from 
general  weakness  and  the  usual  circulatory  symptoms,  or  may  feel  fairly 
comfortable.  There  may  be  severe  dyspepsia  and  diarrhosa,  the  liver  is 
moderately  or  considerably  enlarged,  and  attacks  of  jaundice  are  not 
infrequent,  and  are  unaccompanied  by  any  diminution  in  the  number  of 
red  blood  corpuscles.  The  patient  may  look  fairly  well,  or  severely 
cachetic,  according  to  the  general  condition.  Death  occurs  from  asthenia, 
or  from  haemorrhage,  diarrhoea,  or  other  complication. 

Diagnosis  and  prognosis.  —  The  diagnosis  may  be  regarded  as 
difficult  or  easy,  according  to  the  view  taken  of  its  nature.  The  clinical 
symptoms  are  definite  enough,  but  we  have  no  clear  conception  of  its 
relationships  to  Hodgkin's  disease,  leukaemia,  chlorosis,  and  other  anaemic 
conditions.  It  is  always  fatal.  The  duration  of  recorded  cases  has  been 
from  three  months  to  six  years,  but  about  two  years  is  an  average  time. 

Treatment. — Treatment  is  not  very  successful,  but  is  to  be  conducted 
on  the  same  lines  as  in  Hodgkin's  disease  and  in  leukaemia. 


ANEMIA  INFANTUM  PSEUDO-LEUK^MICA. 

This  condition  was  described  by  von  Jaksch  (1889),  and  is  probably  a 
congeries  of  clinical  symptoms  following  on  rickets,  syphilis,  diarrhoea,  etc., 
rather  than  a  distinct  disease.  There  is  considerable  enlargement  of  the 
spleen,  with  severe  anaemia  and  marked  leucocytosis.  The  white  cells  may 
be  to  the  red  as  one  to  twenty,  or  one  to  twelve,  but  the  prognosis  is  fairly 
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good  notwithstanding.  Under  general  tonic  treatment  with  cod-liver  oil^ 
iodide  of  iron,  quinine,  and  so  forth,  the  spleen  gradually  diminishes  in  size, 
and  the  blood  improves.  If  death  occur,  there  is  no  evidence  of  leukaemia 
in  the  organs,  but  simply  hyperplasia  of  the  spleen,  some  enlargement  of 
the  liver,  and  the  bone  marrow  rather  more  red  than  is  normally  the  case. 

RALPH  STOCKMAK  . 


THE  THYROID  GLAND. 
MYXCEDEMA. 


This  term  comprises  a  series  of  symptoms  following  on  partial  or 
complete  absence  of  the  thyroid  secretion,  in  consequence  of  atrophy  or 
removal  of  the  gland. 

History. — Although  isolated  examples  of  this  disease  had  been, 
previously  observed,  we  really  owe  its  recognition  to  the  late  Sir  William 
Gull,  who  in  1873  described  five  cases  as  "  A  Cretinoid  State  supervening 
in  Adult  Life  in  Women,"  and  gave  a  very  full  account  of  the  chief  clinical 
symptoms.  In  1878,  William  Ord  published  a  description  of  two  cases, 
greatly  extending  our  knowledge  of  the  symptomatology  and  pathology.  In 
one  of  these  cases  he  performed  a  post-mortem  examination,  and  found  that 
the  thyroid  gland  was  in  a  state  of  fibrous  degeneration ;  he  also  described 
a  subcutaneous  deposit  of  myxomatous  tissue,  and,  in  reference  to  this, 
gave  the  disease  the  name  by  which  it  is  now  universally  known.  In. 
consequence  of  these  descriptions,  cases  were  immediately  recognised  in  all 
civilised  countries,  and  the  disease  became  widely  known.  In  1883, 
Eeverdin  of  Geneva  observed  the  same  symptoms  after  removal  of  the 
thyroid  gland,  and  named  the  condition  "  post-operative  "  myxoeilema,  while 
Kocher  described  it  as  "  cachexia  strumipriva."  The  results  following  on 
total  removal  of  the  thyroid  gland,  both  in  man  and  animals,  had,  however, 
been  known  long  previously,  but  had  never  attracted  general  attention.  In 
1887  a  committee  of  the  London  Clinical  Society  reported  that  myxoedema, 
post-operative  myxoedema,  and  cretinism,  are  all  due  to  disease  or  removal 
of  the  thyroid  gland,  with  consequent  loss  of  its  secretion.  In  1891,  Vassale 
found  that  the  subcutaneous  or  intravenous  administration  of  thyroid 
secretion  to  animals  from  which  the  gland  had  been  removed,  prevented  the 
cachexia  usually  following  on  such  removal.  Previously  to  this,  various 
surgeons  had  attempted  to  transplant  the  sheep's  thyroid  gland  to  human 
beings  suffering  from  myxcedema,  but  it  always  atrophied,  and  any 
improvement  had  been  very  short-lived.  In  1891,  Murray  of  Newcastle 
showed  a  case  which  had  been  cured  by  the  subcutaneous  injection  of  a 
glycerin  extract  of  sheep's  thyroid,  and  in  the  following  year  Howitz,  and 
later  Mackenzie  and  Fox,  intimated  almost  simultaneously  that  the  raw  or 
cooked  gland  given  by  the  mouth  was  equally  efficacious.  Efforts  were  at 
once  made  to  prepare  the  gland  in  more  compact  and  palatable  form,  and 
at  the  present  time  the  dried  and  powdered  thyroid  of  the  sheep,  deprived 
of  fat,  is  almost  universally  employed,  although  liquid  preparations  are  also 
used,  and  preparations  of  the  so-called  active  principle. 

Etiology. — As  will  have  been  gathered  from  the  foregoing  historical 
account,  the  disease  is  due  to  partial  or  complete  absence  of  the  secretion 
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of  the  thyroid  gland,  in  consequence  of  atrophy,  disease,  or  extirpation.  In 
adults  this  gives  rise  to  myxoedema,  in  children  to  cretinism.  It  is  possible 
that  in  some  cases  the  distinctive  characters  of  the  secretion  have  suffered 
a  change.  The  exciting  causes  are  obscure  in  a  large  proportion  of  cases, 
but  the  secreting  structure  of  the  gland  seems  to  degenerate  after  many 
acute  infectious  diseases,  after  inflammation,  and  after  cold  and  exposure. 
The  prolonged  use  of  iodine  preparations  seems  occasionally  to  have 
induced  atrophy;  and  syphilis,  mental  shock  or  depression,  frequent 
pregnancies,  goitre  and  exophthalmic  goitre,  and  tumours  in  the  gland, 
have  all  preceded  myxoedema,  and  have  apparently  had  a  direct  etiological 
connection  with  it  in  these  cases.  It  has  also  been  observed  to  occur  with 
unusual  frequency  in  certain  families.  It  occurs  much  more  frequently 
in  women  than  in  men,  the  proportion  being  generally  given  as  six  to  one, 
but  it  is  probably  higher.  The  reason  for  this  preponderance  has  been 
sought  in  the  unexplained  connection  between  the  generative  organs  in 
the  female  sex  and  the  thyroid  gland,  which  often  enlarges  during 
pregnancy  and  menstruation,  and  on  the  occurrence  of  uterine  tumours. 
The  disease  is  most  common  in  middle  life  (30  to  50),  but  has  been  known 
to  occur  before  20  and  after  60.  It  has  been  said  to  be  much  more 
common  in  this  country  than  in  some  others,  such  as  America  and 
Germany,  and  this  may  be  the  case ;  but  it  must  be  remembered  that  it  is 
a  comparatively  rare  disease,  and  hence  the  collected  statistics  are  small, 
while  cases  have  been  especially  well  recognised  and  keenly  sought  for  in 
this  country  during  the  short  period  of  years  that  myxoedema  has  attracted 
clinical  interest. 

Morbid  anatomy  and  pathology. — The  thyroid  gland  is  usually 
small,  but  may  be  enlarged  by  the  presence  of  solid  tumours  or  cysts,  or 
excess  of  fibrous  tissue.  In  all  cases,  however,  there  is  partial  or  complete 
atrophy  of  the  secreting  structures,  and  in  most  a  great  increase  of  the 
fibrous  tissue,  which  gives  the  gland  a  tough  feel  and  a  yellowish  white 
colour.  The  other  characteristic  change  is  found  in  the  subcutaneous 
connective  tissue,  the  fibres  and  cells  of  which  are  increased  in  amount, 
and  the  spaces  filled  up  with  a  transparent  gelatinous  material.  Ord 
regards  this  substance  as  "  a  mucin-yielding  modification  or  infiltration  of 
the  connective  tissue,"  a  view  which  has  not  been  wholly  accepted,  owing 
to  the  infiltrating  material  being  absent  in  some  cases  which  have  been 
examined,  but  he  suggests  that  this  may  have  been  due  to  absorption 
previous  to  death  in  chronic  cases,  in  which  fibrous  tissue  only  is  found. 
The  pressure  of  this  substance  on  the  hair  follicles,  sweat,  and  sebaceous 
glands  gives  rise  to  the  loss  of  hair,  and  to  the  dry,  atrophic  condition 
of  the  skin. 

All  the  other  changes  are  inconstant.  An  increase  of  connective 
tissue  has  been  found  in  the  nervous  system  generally  and  in  the  principal 
viscera,  including  the  ovaries  and  arterioles,  but  this  may  be  absent,  and  if 
the  records  be  accurate  it  varies  greatly  in  amount  and  distribution  when 
it  is  present.  Slight  degeneration  of  the  cortical  brain  cells  has  also  been 
observed,  but  not  differing  from  what  is  found  in  many  other  conditions. 
The  pressure  exercised  by  the  new  growth  of  connective  tissue  will  no 
doubt  interfere  with  function,  and  accounts  for  certain  of  the  symptoms  of 
the  disease.  Enlargement  of  the  thymus  gland,  and  of  the  pituitary  body, 
has  also  been  recorded,  but  the  significance  of  this  is  obscure. 

In  1859,  and  again  in  1884,  Schiff  had  removed  the  thyroid  gland  in 
dogs,  and  found  that  they  soon  became  subject  to  tetanic  attacks,  fell  into 
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a  condition  of  emaciation  and  apathy,  and  finally  died.  Transplantation 
of  the  thyroid  gland  from  another  dog  prevented  these  symptoms. 
Eiselsberg  confirmed  these  results  in  carnivora,  but  found  that  herbivora 
fell  into  a  chronic  cachectic  condition.  Horsley  removed  the  thyroid 
gland  in  monkeys,  and  describes  them  as  suffering  from  a  condition  closely 
resembling  myxoedema.  He  also  found  mucin  in  the  blood  of  these 
animals,  and  plentifully  in  the  secretion  of  the  parotid  gland.  Hermann 
Munk,  however  (1897),  denies  the  value  of  these  experiments,  which  he 
repeated,  and  concludes  that  many  of  the  animals  remain  in  good  health 
after  thyi'oidectomy.  There  can  be  no  doubt  that  light  has  still  to  be 
thrown  on  this  part  of  the  subject,  but  it  is  equally  certain  that  in 
man  removal  of  the  thyroid  gland  gives  rise  to  the  symptoms  of 
myxoedema. 

In  health  the  gland  produces  a  colloid  secretion,  which  it  pours  into 
the  circulation,  and  which  is  necessary  for  the  healthy  nutrition  and 
metabolism  of  the  body.  When  this  secretion  is  absent  or  defective,  the 
changes  seen  in  myxoedema  result.  We  have  no  knowledge  of  its  mode  of 
action.  Another  view,  not  so  generally  held,  is  that  the  gland  separates 
certain  poisonous  substances  from  the  blood.  The  active  substance  in  the 
secretion  is  an  organic  iodine-containing  compound,  which  was  named 
iodothyrin  by  its  discoverers,  Baumann  and  Eoos  (1895).  The  sheep's 
thyroid  contains  about  0-2  to  0-5  per  cent,  of  this  body,  which  is  very 
stable,  and  is  not  broken  up  by  the  digestive  processes,  and  hence  the 
activity  of  the  gland  when  given  by  the  mouth. 

Symptoms. — As  a  rule,  myxoedema  begins  insidiously,  progresses 
slowly,  and  may  take  many  years  to  reach  a  height.  In  post-operative 
cases  the  earliest  symptoms  have  been  observed  in  from  four  weeks 
to  a  year,  but  many  cases  proceed  much  more  slowly.  Occasionally 
the  progress  is  rapid,  all  the  symptoms  being  fully  developed  in  a  few 
months.  The  first  of  these  are  subjective,  and  consist  in  a  feeling  of  feeble- 
ness, tiredness,  and  coldness.  The  skin  begins  to  get  rather  dry,  and 
gradually  the  deposit  of  solid  oedema  can  be  detected  under  it.  It  is 
earliest  observed  in  the  face,  which  gradually  acquires  a  stupid,  heavy, 
apathetic,  swollen  look.  All  the  features  become  coarsened,  swollen,  and 
enlarged;  the  lower  eyelids  have  a  baggy  look,  the  upper  eyelids  are 
swollen  and  hang  down  over  the  eyeballs,  the  cheeks  are  pendulous,  the 
nose  is  broadened,  and  the  lips  and  chin  coarsened.  The  skin  has  a  w^axy 
yellowish  tint,  and  there  is  very  often  hyperemia  over  the  malar  bones 
and  nose.  This,  and  a  cyanotic  tint  of  the  lips,  is  often  very  characteristic. 
The  hair  of  the  scalp  and  eyebrows  falls  out,  and  this  further  accentuates 
the  peculiar  facies.  The  subcutaneous  swelling  gradually  spreads  to  the 
root  of  the  neck,  and  appears  in  the  abdomen,  hands,  feet,  and  other  parts, 
giving  the  person  a  clumsy,  bulky  appearance.  The  gait  is  deliberate, 
waddling,  and  awkward,  and  no  movement  of  any  kind  is  performed  nimbly 
or  neatly.  The  hands  become  more  square  in  shape,  or  "  spade  like,"  owing 
to  the  fingers  being  swollen  and  non-tapering,  and  they  are  used  clumsily;, 
the  feet  also  become  swollen,  and  larger  gloves  and  boots  are  required. 
The  soft  tissues  of  the  mouth,  throat,  and  larynx  also  become  infiltrated, 
hence  the  tongue  is  enlarged,  swallowing  may  be  slightly  interfered  with, 
and  the  tones  of  the  voice  become  thick,  harsh,  and  monotonous. 

The  skin  is  very  dry,  owing  to  the  lessening  of  the  sweat  and  sebaceous 
secretions.  It  becomes  coarse,  much  thickened,  cracked  at  places,  and  is 
constantly  scaling  or  peeling  off.     The  surface  has  a  cold  feel,  scarcely  pits 
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on  pressure,  and  is  inelastic  and  resistant  to  the  touch.  The  hair,  nails, 
and  teeth  all  suffer  greatly  from  malnutrition,  the  two  first  becoming  dry 
and  brittle,  and  the  last  carious  or  loose.  The  temperature  is  subnormal, 
usually  97°  or  98°  E.,  and  undergoes  little  diurnal  variation.  The  patient 
feels  always  cold,  and  is  very  susceptible  to  climatic  conditions,  becoming 
worse  almost  invariably  in  cold  weather.  There  is  marked  muscular  feeble- 
ness. The  nervous  system  is  very  distinctly  affected.  Cerebration  is  slow, 
there  is  great  deliberation  both  in  speech  and  movement,  and  a  disinclina- 
tion for  mental  and  bodily  exertion.  Memory  becomes  weakened,  ideas  are 
very  slowly  grasped  and  responded  to,  and  there  is  sometimes  an  over- 
powering tendency  to  sleep  at  odd  times.  At  night  sleep  is  usually  good 
and  undisturbed.  Both  sensory  and  motor  nerves  are  depressed  in 
function,  and  the  reflexes  are  somewhat  diminished  in  activity.  One  or 
all  of  the  special  senses  may  be  dulled.  Most  patients  are  contented  and 
good-natured,  not  to  say  apathetic,  but  occasionally  a  morose,  unsocial 
temper  is  developed,  or  depression,  delusions,  and  mental  alienation  may 
ensue.  A  certain  degree  of  ansemia  always  becomes  developed,  the 
corpuscles  and  haemoglobin  falhng  to  about  60  or  70  per  cent,  of  the 
normal.  Bleeding  from  mucous  membranes  is  not  uncommon,  and  in 
women  menorrhagia  is  frequent.  Amenorrhoea  is  also  not  uncommon. 
The  sexual  instinct  becomes  greatly  weakened,  or  abolished. 

The  pulse  is  a  little  slower  than  normal  in  most  cases,  and  the  heart's 
action  tends  to  be  feeble.  Fainting  and  palpitation  are  not  uncommon. 
Appetite  and  digestion  are  not  vigorous,  and  constipation  is  often  very 
troublesome.  The  urine  as  a  rule  is  normal;  the  urea  tends  to  be 
small  in  amount,  and  occasionally  albumin,  sugar,  and  mucin  have  been 
found  in  it.  If  cirrhosis  of  the  kidney  be  present,  there  may  be  serous 
oedema  along  with  the  solid  infiltration. 

Even  when  untreated,  cases  of  myxoedema  live  for  many  years  and 
often  to  a  good  old  age.  Death  may  occur  from  exhaustion  and  the 
general  malnutrition  of  the  disease,  but  is  generally  due  to  intercurrent 
complications,  such  as  the  commoner  lung,  kidney,  and  circulatory 
affections. 

Diagnosis. — In  a  fully  developed  case  there  is  no  difficulty,  as  the 
diagnosis  is  readily  made  from  the  appearance,  symptoms,  and  history  of 
the  patient.  In  slight  cases,  in  which  there  may  only  be  a  suspicion  of 
myxoedema,  the  doubt  may  be  resolved  by  careful  treatment  with  thyroid 
gland.  Myxoedema  has  also  been  mistaken  for  Bright's  disease,  anaemia, 
and  corpulence,  but  the  distinction  is  readily  enough  made  by  any  one  who 
is  well  acquainted  with  the  clinical  features  of  the  disease. 

Prognosis. — In  most  cases  the  prognosis  is  good,  if  thyroid  treatment 
can  be  carried  out  systematically  and  continued.  Cases  of  cure  have  been 
reported,  but  this  can  only  happen  where  the  gland  has  not  been  totally 
destroyed  or  removed,  and  where  the  portion  left  has  become  active  and 
furnished  a  sufficient  secretion  for  the  needs  of  the  body.  If  the  patient 
be  too  old,  or  if  the  heart,  arteries,  or  kidneys  be  affected,  the  results  of 
treatment  may  be  a  little  disappointing,  but  considerable  improvement  is 
invariable. 

Treatment. — The  treatment  consists  in  supplying  the  active  con- 
stituent of  the  thyroid  gland  to  the  patient.  The  most  convenient 
preparation  is  the  sheep's  thyroid,  dried,  powdered,  and  deprived  of  its  fat 
{Thyroideum  siccum,  B.P.,  dose,  3  to  10  gr.),  given  as  a  powder,  cachet,  pill, 
or  tablet.     One  should  begin  with  a  dose  of  3  to  5  gr.  once  daily,  which 
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may  be  increased  or  diminished  according  to  its  effect  on  the  patient. 
There  is  an  improvement  in  the  subjective  feelings  within  twenty-four 
or  forty-eight  hours.  In  a  few  days  the  subcutaneous  swelling  begins  to 
disappear,  and  the  whole  aspect  and  demeanour  are  improved.  Weight 
decreases  rapidly,  mucin  often  appears  in  the  urine,  which  increases  in 
amount  and  contains  more  soHds.  The  skin  grows  soft  and  begins  to 
secrete  sweat  and  perspiration,  the  hair  grows  in,  mental  and  physical 
activity  retm-n  ;  and,  in  a  word,  after  some  weeks  of  treatment,  the  patient 
resumes  his  or  her  normal  appearance.  To  maintain  this,  thyroid  gland 
must  be  administered  regularly.  The  amount  required  varies,  and  can 
only  be  ascertained  in  each  case  by  experience,  but  a  dose  of  5  gr.  twice 
a  week,  or  oftener,  suffices  in  most  cases  to  keep  the  individual  in  a 
healthy  condition. 

Healthy  persons  are  comparatively  insusceptible  to  the  action  of 
thjToid,  but  in  myxoedema  unpleasant  and  even  dangerous  symptoms  are 
very  readily  produced.  The  signs  of  an  over-dose  are  occipital  headache 
and  pains  in  the  body  generally.  Sometimes  rashes  appear  on  the  skin. 
The  most  dangerous  effect  is  cardiac  depression,  the  results  of  which  vary 
from  slight  faintness  to  complete  collapse  and  death.  If  the  heart  is 
feeble  or  diseased,  great  care  is  necessary.  Nervous  excitement,  diarrhoea, 
vomiting,  and  rarely  glycosuria  and  albuminuria  may  be  caused. 


CEETINISM 

Sporadic  cretinism  is  the  name  given  to  cases  of  cretinism  occurring  in 
localities  in  which  the  disease  is  not  endemic.  It  is  a  comparatively  rare 
condition,  and  is  myxoedema  in  the  infant.  It  is  due  to  atrophy  or  absence 
of  the  thyroid  gland,  the  results  of  which  are  much  more  severe  than  in 
the  adult,  owing  to  the  complete  arrest  of  physical  and  mental  development 
at  an  early  stage  of  growth.  In  some  cases  the  gland  seems  to  be  con- 
genitally  absent,  in  others  it  has  become  atrophied  during  intra-uterine 
life,  or  some  time  after  birth.  In  all  cases  the  cause  of  this  is  obscure, 
although  it  has  been  attributed  to  syphilis,  alcoholism,  consanguinity  of 
parents,  maternal  impressions,  all  of  which  are  very  common  conditions, 
and  yet  rarely  productive  of  cretinous  offspring. 

A  typical  cretin  is  stunted  in  growth  and  ill-proportioned,  the  head, 
hands,  and  feet  being  usually  large,  out  of  proportion  to  the  rest  of  the 
body.  The  face  is  broad,  the  lips  coarse,  the  nose  flat,  the  tongue  swollen, 
and  the  abdomen  prominent  and  overhanging.  The  skin  is  coarse,  thick, 
inelastic  to  the  feel,  and  often  very  diy.  The  hair  is  scanty.  Nutrition  is 
poor,  the  temperature  is  subnormal,  and  the  individual  is  very  susceptible 
to  cold.  There  is  complete  absence  of  sexual  instinct  as  they  grow  older, 
and  they  vary  considerably  in  the  amount  of  bodily  growth.  As  regards 
their  mental  condition,  some  remain  completely  imbecile,  requiring  to  be 
fed  and  tended  like  infants,  others  can  be  educated  into  cleanly  and  simple 
industrious  habits. 

Thyroid  treatment  effects  an  improvement,  which  has  sometimes  been 
very  striking  and  apparently  complete.  In  other  cases  the  results  have 
been  less  hopeful.  Sufficient  time  has  scarcely  elapsed  to  enable  a  definite 
pronouncement  to  be  made  as  to  the  ultimate  value  of  treatment  in  such 
cases. 

Endemic  cretinism  is  met  with  in  the  great  mountainous  regions  of  the 
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globe,  such  as  Switzerland,  the  Himalayas,  ThilDet,  Pyrenees,  etc.  It  is 
closely  associated  with  the  prevalence  of  goitre  in  these  locahties,  and  has 
been  attributed  to  the  water,  soil,  habits  of  life,  and  other  causes.  The 
true  cause  is  unknown,  but  there  is  a  good  deal  of  e^ddence  to  show  that 
it  is  something  contained  in  the  drmking  water.  The  thyroid  gland  is  in 
a  condition  of  atrophy  from  early  years  or  from  birth,  and  this  may  give 
rise  to  a  condition  of  helpless  idiocy  of  the  lowest  type,  or  to  slight 
idiocy,  with  stunting  of  growth,  or  to  intermediate  conditions  of  mental 
deficiency  and  bodily  deformity.  The  treatment  and  training  are  con- 
ducted on  the  same  principles  as  experience  has  shown  to  be  usefiil  in  the 
case  of  idiots  generally. 
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ADDISOX'S  DISEASK 

This  is  a  chronic  morbid  condition,  following  on  various  lesions  of  the 
suprarenal  glands,  and  accompanied  by  a  deep  pigmentation  of  the  skin 
and  sometimes  of  mucous  membranes,  by  great  general  weakness,  often  by 
severe  gastric  symptoms,  and  terminating  fatally. 

History. — Single  cases  had  been  occasionally  reported,  as  by  Bright, 
Addison  himself,  and  others ;  but  any  general  interest  in  the  disease  was 
first  aroused  by  the  publication  of  Addison's  book  on  "  Disease  of  the 
Suprarenal  Capsules "  (1855),  in  which  he  described  eleven  cases,  and 
attributed  their  occurrence  to  lesions  of  the  suprarenal  glands.  Later, 
Wilks  and  Greenhow  enunciated  the  view  that  the  semilunar  ganglia 
and  sympathetic  plexus  became  involved  by  disease  affecting  the  neigh- 
bom-ing  suprarenal  bodies,  and  that  the  various  sjmiptoms  followed  in 
consequence  of  the  nervous  implication.  More  recent  observation, 
however,  does  not  confirm  this  view.  Addison's  clinical  and  pathological 
description  was  so  complete,  that  since  his  time  little,  except  as  regards 
details,  has  been  added  to  our  knowledge  in  these  respects  ;  but  within  very 
recent  years  much  physiological  research  on  the  nature  and  function  of  the 
glands  has  been  undertaken,  and  this  has  resulted  in  the  acquisition  of  a 
certain  amount  of  definite  knowledge,  and  in  a  very  gi'eat  deal  of  theorising 
based  on  somewhat  slender  foundations. 

Etiology. — We  only  know  that  it  foUows  on  various  lesions  of  the 
suprarenal  glands.  What  determines  some  of  these  lesions  is  unknown ;  in 
other  cases  they  are  plainly  due  to  traumatism,  new  growths,  and  pressure 
from  different  causes.  Men  are  more  commonly  affected  than  women,  and 
especially  from  20  to  40  or  50  years  of  age,  but  cases  at  other  ages  have 
been  recorded  not  infrequently. 

Morbid  anatomy  and  pathology. — By  far  the  commonest  lesion 
found  is  the  so-called  fibro-caseous  degeneration  of  the  glands,  both  being 
usually  affected.  It  is  a  tuberculous  change,  tubercles  forming  primarily  or 
secondarily  in  the  medulla  of  the  gland,  then  caseating,  and  often  softening. 
During  the  process  the  irritation  causes  a  large  development  of  fibrous 
tissue.  It  then  forms  a  large  irregular  mass,  made  up  of  fibrous  tissue 
and  soft  caseous  matter.     Atrophy  of  the  gland  is  not  very  uncommon. 
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Malignant  disease,  pressure  from  an  aneurysm,  or  caries  of  tlie  spine,  and 
hfemorrhage  are  very  rare  as  causes.  Some  cases  have  been  recorded  in 
which  the  glands  were  found  unaffected,  but  the  neighbouring  sympathetic 
nerves  and  plexuses  were  involved  by  chronic  inflammation  or  pressure.  It 
is  supposed  that  the  blood  and  lymph  supply  of  the  glands  must  have 
been  interfered  with  in  these  cases,  and  that  this  amounted  practically  to 
stoppage  of  their  function.  The  pigment  is  simply  an  exaggeration  of  the 
normal  skin  pigmentation,  and  resembles  what  may  be  seen  in  very  swarthy 
persons  or  negroes.  It  is  deposited  in  the  rete  Malpighi,  and  in  the  rete 
mucosum  of  mucous  membranes. 

The  theory  that  the  symptoms  of  Addison's  disease  are  due  to  irritation 
of  the  sympathetic  nervous  system  has  now  only  a  historical  interest,  as 
they  undoubtedly  depend  on  abolition  of  the  gland  function.  We  are  quite 
ignorant  as  to  how  this  brings  about  the  pigmentation,  and  we  can  only 
offer  surmises  regarding  some  of  the  other  symptoms.  It  has  been  sup- 
posed that  the  glands  have  the  function  of  destroying  toxic  substances, 
generated  in  the  tissues ;  but  Abelous  and  Langlois,  after  destroying  the 
glands  in  animals,  found  that  injection  of  suprarenal  extract  kept  them  in 
good  health,  otherwise  they  died  in  from  fuur  to  thirty-six  months  with 
symptoms  analogous  to  those  of  Addison's  disease  in  man.  It  has  been 
shown  that  the  glands  contain  a  substance  which  is  a  very  active  stimulant 
and  raises  the  blood  pressure  (Oliver  and  Schafer),  and  that  this  body  is 
absent  in  diseased  glands.  Abel  has  isolated  it  in  an  almost  pure  state, 
and  describes  it  as  an  alkaloid.  The  skeletal  muscles  are  also  stimulated 
and  kept  in  tone  by  it,  and  this  may  explain  the  extreme  muscular  and 
cardiac  weakness  in  disease  of  the  glands. 

Symptoms. — Addison's  disease  begins  as  a  rule  very  insidiously, 
with  gradually  increasing  weakness,  which  may  slowly  or  rapidly  de- 
velop into  extreme  asthenia.  There  is  slight  or  marked  muscular  feeble- 
ness, along  with  great  disinclination  for  exertion  of  any  kind.  The 
heart's  action  also  becomes  feeble ;  soft  blowing  murmurs  may  develop. 
When  the  disease  has  progressed,  faintness  is  very  common  and  fatal 
syncope  not  infrequently  occurs,  the  pulse  tending  all  through  the  illness 
to  be  small  and  weak.  If  the  patient  undergo  any  exertion,  he  suffers 
from  dyspnoea,  and  the  after -fatigue  is  so  extreme  that  it  often  prostrates 
him  for  days.  The  feebleness  of  the  circulation  accounts  probably  for  the 
slightly  subnormal  temperature  and  for  the  coldness  of  the  extremities, 
which  are  commonly  experienced.  There  is  a  complete  want  of  bodily 
and  mental  staying  power,  especially  under  any  strain. 

The  pigmentation  of  the  skin  probably  develops  later  than  the  general 
symptoms  first  described.  In  a  few  cases  it  is  entirely  absent,  but  this  is 
said  to  be  due  to  death  occurring  early  from  tubercle  or  malignant  disease. 
Sometimes  the  pigment  is  so  slight  that  it  is  very  difficult  to  make  up 
one's  mind  that  there  is  any  very  definite  change  in  the  colour  of  the  skin ; 
and  from  this  it  passes  through  all  gradations,  from  a  sallow  yellowish 
tinge  up  to  a  deep  greeny  bronze.  It  begins  in  patches  or  as  a  diffuse 
yellowish  greyness,  which  very  gradually  deepens  and  may  affect  the  whole 
skin,  but  is  usually  in  patches.  The  naturally  pigmented  parts,  such  as  the 
axillae,  nipples,  and  genitals,  are  earliest  and  often  most  deeply  affected. 
The  face,  neck,  and  back  of  the  hands  are  also  early  affected,  as  is  the  skin 
over  the  joints  and  bony  prominences,  or  where  slight  irritation  and  pres- 
sure are  exercised  by  braces,  or  garters,  or  the  clothing.  Occasionally  the 
pigment  is  arranged  in  circles,  and  then  the  darker  patches  contrast  often 
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very  forcibly  with  the  less  deeply  pigmented.  Sometimes  patches  of  leuco- 
derma  stand  out  very  prominently.  The  nails,  palms  of  the  hands,  and 
soles  of  the  feet  are  seldom  discoloured,  but  I  have  seen  slight  darkening 
of  these  parts,  especially  in  the  depressed  lines  of  the  skin,  and  also  small, 
intensely  dark  deposits.  The  mucous  membranes  of  the  mouth  and  vagina 
are  also  very  frequently  involved.  On  the  inner  surface  of  the  lips  the 
pigment  is  usually  in  patches,  determined  by  the  pressure  of  teeth,  but  is 
also  commonly  enough  found  on  the  gums  and  on  the  roof  of  the  mouth 
where  there  is  no  pressure.  Karely  there  is  also  a  dark  deposit  in  patches  on 
some  of  the  serous  membranes,  and  the  hair  is  often  of  a  dull  bronzed  colour. 

At  the  beginning  of  the  illness  the  appetite  may  be  poor,  but  there  is 
often  no  especial  dyspepsia.  When  it  is  thoroughly  developed,  however, 
severe  indigestion  and  constipation,  with  repugnance  to  food,  and  obstinate 
and  severe  vomiting,  become  prominent  and  distressing  symptoms.  An 
attack  of  diarrhoea  often  proves  fatal.  There  is  probably  a  loss  of  tone 
and  power  in  the  muscle  of  the  whole  gastro-intestinal  tract,  and  vague 
abdominal  and  lumbar  pains  are  often  complained  of. 

There  is  general  nervous  atonicity  with  depression  and  apathy.  No 
pigment  or  other  abnormal  substances  have  been  found  in  the  urine.  The 
blood  corpuscles  and  haemoglobin  are  not  directly  affected.  There  may  be 
a  certain  amount  of  anaemia  in  some  cases  due  to  tuberculosis  or  malignant 
affections,  but  'per  se  disease  of  the  suprarenal  glands  does  not  seem  to  have 
any  influence  in  this  direction.  In  one  case  in  which  I  examined  the  blood 
repeatedly,  the  red  corpuscles  were  as  high  as  5,800,000  per  cubic  mm., 
and  the  haemoglobin  96  per  cent. ;  and  in  two  cases  which  afterwards 
proved  fatal  from  tuberculous  disease,  they  were  only  slightly  under  the 
normal.  Addison's  disease  is  distinctly  rare,  without  being  very  uncommon. 
Its  duration  varies  from  a  few  weeks  to  eight  or  ten  years,  but  death 
generally  ensues  in  one  or  two  years  after  it  has  been  definitely  recognised. 
The  duration,  however,  depends  greatly  on  the  cause,  as  the  latter  may  be 
in  itself  fatal.  The  immediate  cause  of  death  may  be  exhaustion,  syncope, 
diarrhoea,  etc.,  and  it  may  occur  in  coma  or  sometimes  in  a  convulsive 
seizure. 

Diagnosis  and  prognosis. — The  diagnosis  only  presents  difficulty 
in  the  early  stages,  when  it  is  sometimes  very  hard  to  give  a  positive 
opinion.  Abdominal  diseases  of  different  kinds,  pregnancy,  melansemia, 
tinea  versicolor,  chronic  phtheiriasis,  and  numerous  other  conditions,  cause 
often  an  increase  in  the  pigment  of  the  skin,  but  they  are  easily  enough 
differentiated.  Where  no  pigmentation  is  present,  lesions  of  the  supra- 
renal glands  are  difficult  to  diagnose.  The  extreme  weakness  and  the 
accompanying  symptoms  often  give  a  clue.  The  outlook  for  the  patient 
is  always  gloomy.  The  downward  course  is  often  very  irregular,  and 
periods  of  improvement  intervene. 

Treatment. — Great  general  care  must  be  taken  as  regards  exercise, 
dieting,  and  exposure  to  cold  or  damp,  or  any  depressing  bodily  and  mental 
infiuences.  The  patient  should  be  kept  in  bed  only  if  the  exhaustion  be 
great  and  the  heart  be  feeble.  Alcohol  should  be  added  to  the  diet,  and 
any  digestive  disturbances  or  diarrhoea  at  once  treated.  Bismuth  is  per- 
haps the  best  means  of  controlling  the  diarrhoea.  Ordinary  tonic  treat- 
ment with  arsenic,  iron,  strychnine,  bitters,  cod-liver  oil,  etc.,  does  not  do 
much  good,  but  has  a  certain  value. 

Latterly,  treatment  by  administering  suprarenal  glands  and  extracts 
has  attracted  much  attention.     Oliver,  Eolleston,  Lloyd  Jones,  Osier,  and 
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others  have  reported  improvement  in  the  general  condition  under  their  use. 
Sometimes  the  pigment  is  lessened,  sometimes  not.  In  two  cases  where 
the  lesion  was  tuberculous  I  did  not  see  the  slightest  improvement  under 
their  use,  but  in  a  third,  where  there  was  probably  atrophy  of  the  glands, 
very  great  amelioration  in  the  symptoms  and  lessening  of  the  pigment 
resulted  after  two  months'  treatment  with  three  to  six  sheep's  capsules 
daily,  taken  raw.  On  omitting  the  treatment  the  patient  relapsed,  and 
improved  when  it  was  resumed.  He  is  still  living  and  in  fair  health. 
Sansom  has  observed  a  somewhat  similar  case.  It  must  be  noted,  however, 
that  as  yet  no  case  has  been  reported  in  which  complete  and  permanent 
recovery  has  taken  place,  although  the  subjective  and  objective  symptoms 
are  often  very  materially  improved.  Cases  due  to  fibro-caseous  degeneration 
seem  to  derive  no  benefit.  The  question  of  treatment  by  gland  administra- 
tion is  still  in  a  very  unsettled  condition. 
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THE  SPLEEN. 

VAEIOUS  MOEBID  CONDITIONS. 

Anatomically  the  spleen  consists  very  largely  of  lymphoid  tissue.  Its 
capillary  blood  vessels  are  peculiarly  developed  to  form  wide  spaces,  an 
arrangement  which  gives  rise  to  a  very  slow  circulation  in  the  organ,  and 
to  the  constant  presence  of  a  large  quantity  of  blood  in  it.  Our  knowledge 
of  its  physiological  functions  is  in  a  highly  indefinite  condition.  When 
the  spleen  is  removed  from  a  man  or  animal,  death  does  not  necessarily 
follow  in  consequence,  its  functions  being  apparently  taken  up  by  the 
other  lymphoid  structures  of  the  body,  which  hypertrophy  after  its  removal. 
It  has  been  assumed  that  its  function  is  the  manufacture  of  red  blood 
corpuscles,  but  this  has  been  disputed  on  good  grounds.  It  has  also  been 
supposed  that  it  is  actively  engaged  in  the  destruction  of  the  red  corpuscles, 
but  for  this  belief  there  is  also  no  convincing  evidence.  So  far  as  our 
present  knowledge  goes,  the  spleen  does  not  produce  any  special  secretion, 
as  some  of  the  other  ductless  glands  do,  and  my  own  observations  have 
led  me  to  the  conclusion  that  spleen  pulp  and  preparations  made  from  it 
exert  no  visible  action  either  in  healthy  or  diseased  conditions  of  the  organ. 

It  is  sometimes  congenitally  absent  without  apparently  affecting  the 
general  health.  Apart  from  injuries,  it  is  doubtful  if  the  spleen  is  ever 
primarily  affected  by  disease,  but  it  shares  to  an  unusual  extent  in  the 
effects  of  general  morbid  conditions,  a  result  most  probably  of  its  anatom- 
ical structure  and  large  blood  supply.  Foreign  substances  of  all  kinds  cir- 
culating in  the  blood  tend  to  be  deposited  in  the  spleen,  owing  to  the  slow 
blood  current,  and  to  the  large  nimiber  of  leucocytes  which  it  ordinarily 
contains.  It  is  possible  that  the  spleen  may  be  the  starting-point  of 
certain  of  the  so-called  blood  diseases,  but  proof  of  this  is  still  wanting. 
At  present,  therefore,  it  is  impossible  to  talk  of  diseases  of  the  spleen.  We 
can^only  enumerate  the  morbid  conditions  to  which  it  is  most  frequently 
subject.  These  often  give  rise  to  no  special  symptoms,  and  very  frequently 
cannot  be  detected  during  life,  but  often  they  cause  more  or  less  enlargement. 

Perisplenitis  is  not  uncommon  in  the  course  of  other  diseases,  giving  rise 
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to  local  pain,  tenderness  on  pressure,  and  friction.  These  symptoms  are 
treated  on  general  principles,  namely,  opiates  internally,  and  hot  or  soothing 
applications  externally. 

The  spleen  is  enlarged  in  many  infective  conditions,  such  as  enteric 
fever,  relapsing  fever,  scarlet  fever,  pneumonia,  ulcerative  endocarditis, 
anthrax,  and  pyemia;  in  waxy  disease,  cai^cinoma,  rickets,  chronic 
syphilis ;  in  splenic  aneemia,  acute  and  chronic  malaria,  leukaemia,  lymph- 
adenoma,  general  tuberculosis,  and  sometimes  in  pernicious  ansemia. 
It  is  also  enlarged  in  chronic  venous  congestion,  from  cardiac  or  hepatic 
disease  or  other  causes,  while  hsemorrhages  into  its  substance  are  not  un- 
common. A  splenic  cyst  or  abscess  may  also  greatly  increase  its  size 
and  area  of  dulness  to  percussion. 

The  extent,  character,  and  clinical  features  of  the  enlargement  having 
been  described  imder  these  different  diseases,  it  is  unnecessary  to  discuss 
them  further  here. 

The  spleen  is  found  somewhat  atrophied  in  chronic  wasting  diseases, 
and  is  occasionally  so  loosely  kept  in  position  by  its  attachments  as  to 
constitute  the  so-called  "  wandering  "  spleen. 
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THE  PITUITAEY  GLAND. 
ACEOMEGALY. 

Byn.,  Marie's  Disease. 

A  CHROXic  disease,  probably  connected  with  changes  in  the  pituitary  l^ody, 
characterised  by  marked  enlargement  of  the  hands,  feet,  and  face,  enlarge- 
ment of  the  bones  generally,  often  some  degree  of  general  cachexia,  with 
widespread  but  inconstant  changes  in  nutrition  and  function. 

History. — Pierre  Llarie  described  in  1886  two  cases  of  this  disease 
which  he  had  observed  in  Charcot's  clinique  at  the  Salpetriere,  and  to  which 
he  gave  the  name  acromegaly,  fi-om  its  most  ob^^.ous  and  striking  symptom 
{aytpoy  end,  iJ^iyag  large).  From  these  and  five  other  cases,  which  he  rescued 
from  oblivion  in  the  older  literature,  he  was  able  to  put  on  record  the 
essential  and  most  important  clinical  characteristics  of  the  malady.  In 
1888  and  1889  he  gave  further  and  more  complete  descriptions,  and  in 
1890,  Souza-Leitz,  his  pupil,  published  a  monograph  on  the  subject,  with 
accounts  of  thirty-eight  cases  collected  from  various  sources.  Tliis  work, 
along  with  Marie's  original  commimication,  has  been  translated  into  English 
by  the  ISTew  Sydenham  Society,  as  has  also  been  Sternberg's  more  recent 
monograph,  which  gives  a  very  full  bibliogTaphy  up  to  the  year  1898. 

Etiology. — The  pituitary  body  has  been  found  to  be  the  seat  of 
pathological  change  —  tumours,  atrophy,  h}-3)ertrophy  —  in  all  the  more 
recent  cases  which  have  been  subjected  to  post-mortem  examination. 
Similar  changes  may  be  present,  however,  without  acromegaly,  and  in 
the  present  state  of  ignorance  regarding  the  functions  of  the  pituitary 
body  it  is  impossible  to  trace  the  steps  in  the  causal  connection. 
Heredity,  severe  ilhiess,  shock,  and  tranma  have  been  noted  as  im- 
portant in  certain  cases,  but  their  influence  cannot  be  regarded  as  more 
than  predisposing.     It  most  commonly  commences  during  adolescence  or 
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eavly  adult  life,  biit  cases  occurring  earlier  and   later   are  not  very  un- 
common.    It  is  a  very  rare  disease  on  the  whole. 

Pathology  and  morbid  anatomy. — The  curious  changes  in 
growth  are  probably  connected  with  an  alteration  in  the  functions  of  the 
pituitary  body.  As  we  do  not  know  what  these  functions  are,  we  can  only 
say  that  they  must  have  a  close  reference  to  bodily  nutrition.  The  enlarged 
bones  are  coarser  in  all  their  parts,  the  air  sinuses  are  enlarged,  and  so  are 
all  the  roughnesses  and  promontories.  The  tissues  of  the  skin  are  greatly 
hypertrophied,  and  the  subcutaneous  fat  and  connective  tissue  are  increased 
in  amount.  Increase  of  connective  tissue  and  degenerated  cells  have  been 
described  in  all  parts  of  the  nervous  system.  Many  other  slight  changes  have 
been  found  post-mortem  in  individual  cases,  but  as  their  relationships  to 
acromegaly  are  by  no  means  estabhshed,  it  seems  unnecessary  to  enumerate 
them. 

Symptoms. — Acromegaly  usually   pursues   a  very  chronic   course, 
lasting  for  many  years,  and  commencing  so  insidiously  that  the  typical 
bodily  changes  may  be  considerably  advanced  before  attention  is  attracted 
to    them.      Certain   cases,  however,  where   a    rapidly  growing    tumour 
involves  the  pituitary  body,  have  been  much  more  acute — three  or  four 
years  in  duration.     Various  functional  disturbances  may  form  the  first 
subject  of  complaint  on  the  patient's  part,  but  the  typical  symptoms  are 
connected  with  marked  changes  in  the    growth   of  certain  parts   of  the 
body,  especially  the  hands,  feet,  and  head.     The  first  indication  that  any- 
thing is  wrong  may  be  derived  from  the  increased  size  of  gloves,  boots,  or 
hat  required  by  the  patient.     When  the  disease  has  fairly  developed,  one 
finds  a  gradual  increase  in  the  size  of  the  hands  and  feet,  which  involves 
all  the  tissues  and  very  seldom  extends  beyond  the  wrist  and  ankle.     There  is 
no  deformity  in  the  affected  parts  themselves,  but  simply  a  general  increase 
of  size,  especially  in  breadth,  all  the  tissues  sharing  in  the  hypertrophy,  so 
that  the  extremities  contrast  very  forcibly  in  their  size  with  the  proximal 
parts  of  the  limbs.    The  bones  of  the  cranium  also  become  somewhat  larger 
and  denser,  but  those  of  the  face  are  particularly  affected.     The  malar 
bones,  the  frontal  sinuses,  the  orbital  ridges,  and  other  prominences  become 
very  much  enlarged ;  the  lower  jaw  increases  greatly  in  size  and  projects 
beyond  the  upper,  so  that  the  outline  of  the  face  is  elongated  and  oval,  and 
slightly  concave.     The  forehead  appears  relatively  small  and  low.     The 
nose  is  enlarged  in  all  its  parts,  the  septum  is  thickened,  the  lips  are 
swollen,  especially  the  lower,  which  becomes  turned  down  and  overhanging, 
and  the  chin  is  large,  massive,  and  well  covered  with  flesh.     The  eyelids 
are  thickened  and  swollen,  the  eyes  look  small  in  the  large  face,  and  often 
project  somewhat.     Add  to  this,  that  the  skin  of  the  face  is  often  very 
coarse  and  pigmented,  while  the  expression  is  dull  and  heavy.     The  verte- 
brae, sternum,  clavicles,  and  ribs  also  hypertrophy.     A  very  characteristic 
change  is  the  occurrence  of  a  cervico-dorsal  curvature,  resulting  in  a  posterior 
hump,  while  a  smaller  projection  is  formed  anteriorly  by  the  enlarged 
sternum  and  ends  of  the  ribs.     The  shoulders  are  rounded.     The  neck  is 
short  and  thickened,  the  chin  is  usually  allowed  to  rest  on  the  chest ;  and 
all  these  changes  together  give  rise  to  an  attitude  which  has  been  com- 
pared to  that  of  the  anthropoid  apes.    The  long  bones  and  pelvis,  although 
somewhat  enlarged,  are  not  usually  affected  to  anything  like  the  extent 
seen  in  other  parts  of  the  bony  skeleton.     The  tongue  is  often  very  large, 
the  hard  a*nd  soft  structures  in  the  mouth  may  be  greatly  hypertrophied, 
and  similar  alterations  in  the  larynx  give  the  voice  a  rough,  deep  tone. 
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In  the  early  stages  of  the  disease  the  muscles  are  often  well  developed 
and  powerful,  but  later,  along  with  the  supervention  of  general  cachexia, 
they  may  become  extremely  feeble.  Headache  is  often  very  severe, 
and  may  be  constant  or  intermittent,  but  this,  along  with  the  giddi- 
ness, vomiting,  disturbances  of  vision,  and  more  rarely  of  hearing, 
merely  indicates  the  presence  of  a  cerebral  tumour.  The  occurrence  of 
bilateral  temporal  hemianopsia  is  a  valuable  diagnostic  symptom  of  a 
tumour  of  the  pituitary  body,  as  it  points  to  pressure  on  the  optic  chiasma. 
Drowsiness,  severe  insomnia,  and  general  pains  in  the  bones,  may  also 
be  complained  of.  The  skin  is  hypertrophied,  is  coarse  in  its  texture,  tends 
to  fall  into  folds,  and  is  very  often  covered  with  httle  pedunculated  warty 
tumours.  Polyuria,  glycosuria,  and  peptonuria  are  all  not  infrequent,  and 
are  probably  secondary  to  intracranial  disturbances.  Excessive  thirst 
results  in  such  cases.  The  appetite  is  usually  good  and  often  very  large. 
Atrophy  of  the  ovaries,  uterus,  and  testicles  commonly  occurs,  with  more  or 
less  loss  of  sexual  appetite,  but  the  external  genitals  are  enlarged  in  both 
sexes.  Amenorrhoea  is  often  a  very  early  symptom.  The  heart  is  hyper- 
trophied, the  arteries  are  usually  hard,  and  many  of  the  veins  varicose.  In 
many  cases  the  circulation  is  rather  feeble,  and  a  tendency  to  excessive  per- 
spiration on  slight  exertion  is  very  frequently  present.  The  thyroid,  thymus, 
and  pineal  glands  have  been  found  hypertrophied  and  also  atrophied; 
but  the  exact  significance  and  importance  of  these,  as  well  as  of  other 
observations  made  in  cases  of  acromegaly,  cannot  be  at  present  determined. 
The  disease  may  last  ten,  twenty,  thirty,  or  more  years,  and  death  may 
result  from  intercurrent  disease  or  from  gradually  increasing  cachexia  and 
general  debility. 

Diagnosis  and  prognosis. — The  anatomical  changes  and  general 
symptoms  make  the  diagnosis  fairly  easy  in  most  cases.  Acromegaly 
has  occasionally  been  confounded  with  hypertrophic  pulmonary  osteo- 
arthropathy. In  the  latter,  however,  there  is  a  history  of  chronic 
pulmonary  disease,  the  hands  and  feet  only  are  enlarged,  the  fingers  are 
clubbed,  and  the  typical  facies  and  attitude  of  acromegaly  are  absent. 
The  great  chronicity  of  the  affection  makes  the  prognosis  good  as  regards 
life,  but  as  regards  recovery  it  is  hopeless.  Certain  cases  seem  to  become 
stationary. 

Treatment. — There  is  no  specific  treatment  for  acromegaly.  The 
administration  of  pituitary,  thyroid,  and  thymus  glands  has  little  effect  on 
the  course  of  the  malady ;  improvement  has  been  reported  to  have  occurred 
in  some  cases,  but  occasional  remissions  are  very  common,  quite  apart  from 
treatment,  and  hence  great  caution  is  necessary  in  forming  an  opinion. 
Eesolvents,  such  as  iodide  of  potassium  and  mercury,  may  be  cautiously 
given  in  suitable  cases.  For  the  most  part  we  are  confined  to  the  treatment 
of  symptoms,  such  as  the  headache,  sweating,  neuralgic  pains,  and  glycosuria, 
and  this  is  done  by  means  of  the  usual  remedies. 
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SECTION   YI. 

CIRCULATOEY    SYSTEM. 


DISEASES  OF  THE  PERICARDIUM. 

The  pericardium  is  subject  to  affections  similar  to  those  which  are  found 
in  the  case  of  other  serous  membranes,  but  modified  by  the  special  con- 
ditions which  belong  to  it,  so  that  there  are  differences  in  the  results 
produced,  as  compared  with  the  cerebral,  pleural,  or  peritoneal  membranes. 


PEEICAEDITIS. 

This  affection  presents  several  varieties.  It  may  consist  essentially  in 
a  fibrinous  exudation,  accompanied  by  comparatively  little  serum.  There 
may,  on  the  other  hand,  be  but  little  fibrinous  deposit,  while  the  serous 
exudation  is  copious.  The  process  may  terminate  by  the  emigration  of  a 
large  number  of  leucocytes,  so  as  to  give  rise  to  a  purulent  exudation. 
The  exudate  may  further  be  of  a  hsemorrhagic  nature,  and,  in  addition  to 
these  various  types,  pericarditis  may  rest  upon  a  special  basis,  such  as  a 
tuberculous  or  carcinomatous  invasion. 

Etiology. — New  methods  of  investigation  and  modern  modes  of 
thought  have  entirely  revolutionised  this  aspect  of  the  subject,  and  have 
led  to  the  universal  recognition  that  such  a  conception  as  idiopathic  peri- 
carditis is  untenable.  When  all  the  facts  belonging  to  any  supposed 
instance  of  the  kind  are  candidly  investigated,  it  is  invariably  found  to  have 
some  relation  to  circumstances  which  fully  explain  its  incidence. 

Predisposing  causes. — The  disease  is  more  common  in  men  than 
in  women,  probably  on  account  of  the  greater  liability  of  the  former  to 
the  primary  affections  from  which  pericarditis  takes  origin.  It  is  more 
particularly  an  affection  of  early  adult  life,  being  comparatively  rare  in 
childhood  and  in  advanced  years.  In  old  age,  however,  there  is  a  some- 
what increased  liability  to  the  disease,  especially  amongst  those  who  suffer 
from  certain  diatheses.  The  effects  of  climate  are  considerable,  no  doubt 
in  consequence  of  lessening  the  resistance  of  the  tissues  by  impairing  their 
vitality.  Occupation  and  surroundings  probably  play  some  part  in  the 
evolution  of  the  disease,  when  they  are  of  such  a  character  as  to  lead 
to  diminished  resisting  power. 
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Exciting  causes.  —  The  determining  factors  in  the  production  of 
pericarditis  may  be  divided  into  the  three  groups  of  direct  extension, 
infective  processes,  and  constitutional  diseases. 

The  disease  maj  take  its  origin  by  extension  from  other  parts  of  the 
lieart,  as  in  the  case  of  endocarditis  and  myocarditis.  On  account  of  the 
close  connection  with  the  pleura  and  lung,  it  is  a  common  experience  to 
find  that  pleurisy  and  pneumonia  are  complicated  by  pericarditis.  One 
fact  must  be  remembered,  however,  in  this  connection :  the  source  of  the 
pericardial  implication  may  be  through  organisms  conveyed  by  the  blood. 
Pericarditis  produced  by  pneumococci  has  been  seen  without  coexisting 
pneumonia.  Suppm-ative  processes  in  the  mediastinal  glands,  and  even  in 
the  lungs,  have  given  origin  to  pericardial  complications ;  while  affections 
of  the  oesophagus  sometimes,  although  much  less  commonly,  produce  the 
disease.  In  still  rarer  instances,  affections  of  the  bones  and  the  thorax,  i.e. 
the  sternum  and  ribs  in  front,  and  the  vertebra;  behind,  are  causes  of  the 
affection. 

All  acute  general  diseases  due  to  infective  processes  are  capable  of 
producing  pericarditis.  Some  of  these  affections  are  comparatively  frequent 
causes  of  the  disease ;  the  majority,  however,  are  only  exceptionally  com- 
plicated by  it.  Scarlet  fever,  smallpox,  erysipelas,  influenza,  septicaemia, 
and  tuberculosis  are  the  general  diseases  belonging  to  this  category  which 
most  commonly  give  rise  to  pericarditis. 

Amongst  the  diseases  which  are  yet  often  termed  constitutional — 
although  certain,  are  without  doubt  due  to  microbic  influences — and  which 
exert  a  determining  influence  in  the  evolution  of  pericarditis,  rheumatism 
holds  the  first  place.  It  is,  in  short,  the  cause  of  the  overwhelming 
majority  of  all  cases  of  pericarditis.  The  largest  collection  of  figures 
bearing  upon  the  relations  of  the  two  diseases  is  that  of  Sibson.  This 
accurate  observer  found  that  of  326  cases  of  acute  rheumatism  sixty-three 
suffered  from  pericarditis,  a  percentage  of  rather  more  than  twenty.  The 
pericardial  implication  usually  appears  during  the  second  half  of  the  first 
wxek  of  an  attack  of  acute  rheumatism.  Sometimes  the  pericarditis 
precedes  all  other  symptoms  of  rheumatism.  Chorea  is  not  uncommonly 
associated  with  the  disease,  and  their  coexistence  denotes  a  rheumatic  Hnk. 
Gout  occasionally  leads  to  pericarditis,  but  very  much  more  rarely  than 
does  rheumatism.  Certaiu  of  the  blood  diseases  may  be  the  cause  of 
pericarditis,  chief  amongst  which  are  scorbutus  and  pm-pura. 

Affections  of  the  kidneys  act  in  a  manner  analogous  to  those  of  the  con- 
stitutional diseases  by  the  retention  witliin  the  system  of  faulty  chemical 
products,  yet  it  must  be  allowed  that  in  certain  instances,  secondary 
infection  and  ptomaine  poisoning  may,  as  has  been  suggested  by  Hanot,  be 
the  direct  causes  of  the  complication.  The  percentage  of  cases  of  Bright's 
disease  so  involved,  varies  very  widely  according  to  different  observers. 

Direct  injury  sometimes  produces  pericarditis.  There  can  be  no  doubt 
that  this  cause  is  operative  by  allo"s\ing  the  entrance  of  micro-organisms, 
yet  it  is  possible  that  a  sterile  pericarditis  may  thus  occur.  It  has  long 
been  known  that  the  pressure  of  an  aneurysm  or  a"  tumour  may  give  rise  to 
an  adhesive  form  of  pericarditis,  a  fact  which  throws  some  light  upon  the 
possibilities  of  pericarditis  from  injury. 

Morbid  anatomy. — Although  there  are  many  differences  in  detail, 
yet  a  somewhat  similar  course  is  run  by  pericarditis  in  all  its  forms. 

Fibrinous  pericarditis. — The  earliest  appearance  in  acute  fibrinous 
pericarditis  is  dulness  of  the  membrane,  which  becomes  somewhat  ruddy 
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in  coloiu',  and  often  shows  ramifjong  blood  vessels  along  with  small 
hcTmorrhages.  Upon  the  part  so  affected,  a  layer  of  fibrin  is  deposited. 
This  occasionally  presents  an  almost  smooth  surface,  but  much  more 
usually  it  is  rough.  The  inequalities  of  the  surface  are  sometimes  like 
ripple  markings  on  the  seashore,  or  the  surface  of  a  honeycomb,  or  the 
reticuhmi  of  the  calf;  even  more  frequently  the  appearance  is  shaggy, 
as  if  butter  had  been  pressed  between  the  dairy  implements  known  as 
"  Dutch  hands  "  in  a  dry  state,  and  they  had  afterwards  been  separated. 
A  certain  amount  of  fluid  is  usually  present.  This  may  be  almost  clear,  or 
it  may  be  opaque  from  the  presence  of  leucocytes,  or  coloured  by  blood. 
Such  are  the  appearances  in  what  is  commonly  termed  fibrinous  pericarditis. 

Serous  pericarditis  has  features  closely  resembling  those  just  described 
as  regards  the  surface  of  the  membrane,  but  it  is  characterised  by  the 
presence  of  a  much  larger  quantity  of  fluid;  the  amount  has  reached 
160  oz.  In  such  cases  tlie  fluid  may  be  clear  and  transparent,  or  turbid 
and  opaque.  The  colour  of  the  fluid  exudation  varies  between  a  pale  straw 
tint  and  a  dirty  bro\\-nish  grey. 

Microscopic  examination  of  such  cases  shows  that  the  fibrinous 
exudation  consists  of  layers  of  fibrin  felted  together,  like  the  strata  of 
a  schistose  rock,  in  the  meshes  of  which  there  are  small  round  cells, 
leucocytes,  and  hfemocytes.  An  infiltration  by  small  cells  can  be  seen 
both  in  the  epicardium  and  pericardium.  In  most  cases  masses  of 
organisms  may  be  found  amongst  the  fibrinous  network.  At  a  somewhat 
later  stage  the  fibrin  is  found  to  be  undergoing  organisation  by  the 
intrusion  of  capillaries  into  it,  and  this  process  may  end  by  a  simple 
thickening  of  the  membrane, — the  so-called  milk  spots,  or  maculae  tendineae, 
— or  the  result  may  be  more  or  less  adherent  pericardium. 

Purulent  pericarditis  is  usually  connected  with  general  septicemia,  or 
arises  from  some  neighbouring  suppuration.  Tlie  surface  of  the  membrane 
in  such  cases  is  often  thick  and  fleecy ;  sometimes,  however,  the  fibrinous 
deposit  has  disappeared  entirely,  and  there  may  even  be  ulceration  of  the 
pericardium.  The  fluid  contained  by  the  sac  is  always  opaque  and  of  a 
greenish  yellow  colour.  It  is  found,  on  microscopic  examination,  to  contain 
a  large  quantity  of  leucocytes,  with  some  red  blood  corpuscles,  and  flakes 
of  fibrin.  Some  of  the  cells  may  be  seen  to  have  undergone  fatty  changes. 
Pyogenic  organisms  are  usually  found  in  large  numbers,  but  sometimes  the 
fluid  is  sterile,  probably  from  the  death  and  destruction  of  the  microbes. 
In  certain  cases  of  purulent  pericarditis  the  pus  has  undergone  decom- 
position. This  is  especially  found  when  the  affection  has  arisen  by 
continuity  from  a  suppm'ating  cavity  exposed  to  external  influences. 
The  pus  in  such  instances  is  marked  by  its  offensive  character. 

Haemorrhagic  pericarditis  may  arise  from  some  malignant  change,  as 
in  cancer;  some  constitutional  disorder,  such  as  scorbutus;  some  acute 
infection,  like  smallpox  ;  or  the  presence  of  an  anemysm  weeping  into  the 
sac  after  irritation  by  previous  pressure.  It  need  hardly  be  added  that 
small  wounds  of  the  pericardium  may  also  give  rise  to  this  type  of 
affection.  A  fibrinous  deposit  lies  upon  the  surface  of  the  membrane  and 
usually  contains  a  large  number  of  hsemocytes.  Both  epicardium  and 
pericardium  are  deeply  stained,  and  extravasations  are  present  on  both. 
Occasionally  the  surface  of  the  membrane  is  eroded.  The  amount  of  fluid 
is  extremely  variable,  and  the  quantity  of  blood  which  it  contains  has  wide 
limits.  In  an  early  stage  the  blood  is  coagulated,  and  no  change  is 
apparent  in  the  characters  of  the  red  blood  corpuscles.      At  a  later  period. 
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however,  the  hsemocytes  undergo  decomposition,  so  that  the  colouring 
matter  is  set  free  and  becomes  diffused  throughout  the  eftusion.  j\Iicro- 
scopic  examination  shows  that  the  deposit  upon  the  membrane  is  composed 
of  layers  of  fibrin  embracing  many  hjemocytes  within  its  meshes.  It 
further  shows  that  in  the  abraded  portions,  the  endothelium,  and  even  the 
subjacent  elastic  layer,  have  been  destroyed.  In  the  case  of  malignant 
invasion,  characteristic  structiu'es  may  be  found  on  microscopic  examination. 

Tuberculous  pericarditis  usually  takes  its  origin  in  the  formation  of 
localised  masses  in  the  epicardium.  It  may  also,  however,  but  much  less 
commonly,  be  only  one  aspect  of  general  miliary  tuberculosis.  As  most 
frequently  seen,  small  nodules  are  present  in  the  membrane,  invading  to 
some  extent  the  underlying  myocardium.  These  nodules  are  surrounded 
by  fibrinous  deposits  and  organising  tissue,  often  characterised  by  the 
presence  of  giant  cell  systems. 

The  pathological  results  of  pericarditis  present  a  very  variable  series. 
The  most  satisfactory  termination  of  sero-fibrinous  pericarditis,  and  that 
which  is  the  most  common,  consists  in  re-absorption  of  the  exudation,  and 
more  or  less  perfect  resolution.  Thickenings  of  the  pericardial  membrane 
frequently  result  from  organisation  of  the  fibrinous  deposit,  and  if  the 
deposits  on  both  epicardium  and  pericardium  become  united  and  organised, 
more  or  less  obliteration  of  the  sac  occurs.  Such  adhesions  sometimes 
extend  beyond  the  pericardium,  so  as  to  involve  attachments  to  the 
anterior  chest  wall,  to  the  oesophagus  and  aorta  behind,  to  the  pleural  sacs, 
lungs,  and  diaphragm  laterally  and  below. 

In  suppurative  pericarditis,  perforation  of  the  sac  has  been  observed, 
leading  to  far-reaching  complications. 

Symptoms. — Since  pericarditis  undergoes  development  under  so 
many  different  conditions,  its  clinical  features  are  extremely  diverse.  It 
may,  for  instance,  be  so  masked  by  the  appearances  of  a  primary  affection, 
to  which  it  is  due,  as  to  entirely  escape  detection,  and  it  may,  apart  from 
such  attendant  circumstances,  have  such  an  insidious  onset  as  to  escape 
unnoticed.  In  the  majority  of  instances,  however,  it  presents  features 
which  command  the  investigation  of  the  physician.  Sometimes,  although 
not  commonly,  an  attack  of  pericarditis  is  heralded  by  rigors. 

Fibrinous  pericarditis.  —  The  temperature  is  extremely  variable. 
Although  usually  elevated,  it  is  sometimes  normal,  or  even  subnormal; 
in  fact  it  seems  to  be  entirely  dependent  upon  the  nature  of  the  affection 
to  which  the  pericarditis  owes  its  origin.  If  it  occurs  as  a  complication 
of  an  acute  disease,  it  may  be  ushered  in  by  a  slight  increase  in  the  pyrexia 
pre\iously  observed.  On  the  other  hand,  the  temperature  may  undergo  no 
alteration,  or  it  may  even  fall.  If  pericarditis  should  take  its  origin  during 
the  decline,  or  after  the  disappearance  of  pyrexia  in  any  disease,  there  is 
almost  invariably  a  rise  of  temperature. 

Sensations  of  discomfort  are  sometimes  present.  It  has  been  known 
since  the  observations  of  Harvey,  that  the  pericardium  in  a  condition  of 
health  is  almost  destitute  of  sensibility,  but  when  pericardial  irritation  is 
present,  the  excitability  of  the  afferent  nerves  becomes  greatly  increased. 
The  nature  and  extent  of  the  sensory  disturbances  vary  considerably. 
There  is,  for  the  most  part,  nothing  more  than  a  sensation  of  precordial 
uneasiness,  but  it  may  be  considerably  greater,  so  as  to  produce  a  feeling 
of  oppression,  or  even  of  actual  pain.  Occasionally  the  pain  has  a  darting 
or  radiating  tendency.  The  position  of  the  pain  is  usually  over  the  heart, 
but  it  may  be  felt  in  the  region  of  the  epigastrium,  or  in  the  back  below 
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the  left  scapula,  or  between  the  shoulders,  or,  in  rarer  instances,  about  the 
attachments  of  the  trapezius  and  sterno-mastoid  muscles.  Sometimes 
when  the  pain  has  a  darting  character,  its  distribution  involves  the  left 
shoulder  and  arm,  so  that  it  comes  to  resemble  that  of  angina  pectoris. 
To  complete  this  aspect  of  the  subject,  it  may  be  added  that  when  such 
subjective  painful  sensations  are  present,  there  is  almost  invariably  hyper- 
fest'hesia  over  the  region  in  which  discomfort  is  felt.  This  may,  indeed,  be 
present,  even  in  cases  when  the  patient  is  unconscious  of  any  discomfort. 

Interference  with  the  action  of  the  diaphragm  is  sometimes  observed, 
and  leads  to  the  discovery  of  pericarditis.  It  is  obviously  due  to  reflex 
action,  and  may  or  may  not  be  associated  with  painful  sensations.  Pain  on 
swallowing  is  sometimes  observed.  It  w^as  noticed  by  Morgagni,  and  many 
instances  have  since  his  epoch  been  recorded.  Complaints  are  occasionally 
made  of  palpitation,  or  of  sensations  of  trembling  or  fluttering  of  the  heart. 

Breathlessness  may  be  developed  in  every  variety  of  pericarditis,  but 
it  is  not  common  in  the  fibrinous  or  plastic  type.  It  may,  however,  appear 
even  in  this  form  of  the  disease,  when  it  may  be  of  reflex  origin,  or  caused 
by  wide-spread  adhesions  to  the  pleurae  and  chest  walls.  In  cases  marked 
by  a  considerable  amount  of  fluid  exudation,  or  if  the  pericarditic  process 
has  set  up  a  paralytic  myocarditis,  the  dyspnoea  is  produced  by  interference 
with  the  action  of  the  heart. 

All  these  symptoms  are  entirely  subordinate  to,  and  overshadowed  by,, 
the  results  of  physical  examination.  This  is  not  merely  the  case  in  such 
instances  as  are  latent,  but  also  in  such  as  have  definite  rational  symptoms. 
The  pulse  yields  evidences  of  considerable  alteration.  During  the  onset 
of  the  ''ffection,  the  pulse  rate  is  usually  augmented  to  a  considerable 
extent,  and  the  ordinary  ratio  of  the  pulse  and  the  respiration  under- 
goes alteration,  since,  with  considerable  acceleration  of  the  former,  there 
is  but  little  alteration  in  the  latter.  The  increase  in  the  rate  of  the  pulse 
is  not  at  first  attended  by  any  noteworthy  change  in  its  other  features,, 
but  after  a  longer  or  shorter  time  the  vessel  becomes  empty,  the  pressure 
falls,  a  tendency  to  dicrotism  appears,  and  the  pulse  is  often  irregular. 
It  is  probal^le  that  some  of  these  appearances  are  produced  by  an  extension 
of  the  morbid  process  to  the  myocardium. 

The  examination  of  the  chest  does  not  yield  any  decided  information  to 
the  eye,  except  in  the  case  of  very  thin  patients.  In  such  cases,  the  cardiac 
impulse  may  be  at  first  somewhat  more  violent  than  in  health.  There  is 
never  any  alteration  in  the  form  of  the  chest.  Palpation  at  the  outset 
of  the  disease  sometimes  gives  evidence  of  increased  force  of  the  cardiac 
impulse.  This  is  not  of  long  duration,  and  is  more  or  less  speedily  fol- 
lowed by  diminution  of  the  intensity  of  pulsation.  In  the  later  stages,, 
the  beat  is  felt  to  be  somewhat  slow  and  sluggish ;  occasionally  it  gives 
rise  to  a  feeling  as  if  the  heart  crept  below  the  hand.  There  is,  in  addi- 
tion, another  important  physical  sign  furnished  by  the  hand — a  trembling 
vibration  may  be  produced  by  the  friction  between  the  epicardium  and 
pericardium.  When  present,  it  as  a  rule  only  occurs  with  systole,  and 
does  not  accompany  diastole,  but  in  rarer  instances  it  is  found  with  both. 
The  most  important  point  in  regard  to  it  is  that  it  does  not  accurately 
coincide  with  the  cardiac  movements,  but  follows  them. 

Percussion  shows  that  in  the  early  stages  of  the  disease  there  is  no 
alteration  of  the  cardiac  dulness,  but  after  the  expiry  of  a  few  days  it  is. 
sometimes  found  to  be  slightly  increased  on  account  of  some  dilatation. 

The  most  important  physical  signs  in  pericarditis  are  those  furnished 


DISEASES  OF  THE  PERICARDIUM.  55 

by  auscultation.  The  results  of  auscultation  consist  in  two  classes  of 
clinical  features — alterations  in  the  sounds  of  the  heart,  and  accompani- 
ments produced  by  the  pericardial  change.  The  most  common  alteration 
of  the  heart  sounds  is  a  simple  reduction  in  their  intensity,  with  an 
increase  in  their  frequency.  The  weakening  of  the  sounds  may  in  some 
instances  be  the  result  of  reflex  causes,  but  it  is  much  more  likely  that  it 
is  due  to  myocarditis,  arising  by  extension  from  the  pericardial  change. 
The  first  sound  is  often  doubled,  probably  on  account  of  some  weakening 
of  the  myocardium,  whereby  the  perfection  of  its  contraction  is  somewhat 
impaired,  that  side  of  the  heart  most  implicated  being  somewhat  slower 
in  producing  the  pressure  necessary  for  the  greatest  intensity  of  the  sound 
generated  by  it.  The  most  characteristic  of  all  the  physical  phenomena  in 
pericarditis  is  the  production  of  the  friction  sound.  This  appearance, 
described  but  misunderstood  by  Laennec,  has  been  known  since  the 
investigations  of  Collin  to  be  almost  pathognomonic  of  pericarditis.  It  is 
perfectly  true  that  the  sound  of  friction  over  the  preecordia  may  be  pro- 
duced by  other  causes  of  roughness  than  pericarditis,  as  for  instance  milk 
spots  on  the  epicardium,  and  sclerosis  of  the  coronary  arteries.  With 
a  few  such  exceptions,  nevertheless,  friction  heard  over  the  preecordia, 
synchronous  with  the  cardiac  movements,  is  pathognomonic  of  pericarditis. 
The  character  of  the  friction  murmur  varies  considerably.  It  may  be  of 
such  a  soft  nature  as  to  resemble  the  sound  produced  by  rubbing  silk  or 
paper  together,  but  when  more  intense,  it  is  like  the  noise  produced  by 
the  friction  of  two  surfaces  of  rough  leather,  or  even  unpolished  wood.  It 
always  conveys  to  the  ear  the  impression  of  being  superficial,  and  when  the 
stethoscope  is  allowed  to  press  somewhat  heavily,  its  intensity  is  increased. 
This,  however,  is  only  true  up  to  a  certain  extent,  for  if  the  pressure  be 
too  severe,  the  sound  may  cease  altogether.  The  friction  sound  is  only 
propagated  to  a  very  limited  extent,  and  very  rarely,  if  ever,  passes  beyond 
the  limits  of  the  preecordia.  It  is  of  interest  to  note  that  the  intensity  of 
the  sound  varies  with  the  phase  of  respiration,  but  there  is  no  certain  rule 
in  regard  to  this  fact,  the  friction  being  sometimes  louder  when  the  chest 
is  in  the  position  of  full  inspiration,  at  other  times  of  full  expiration. 
Anotlier  point  of  importance  is  that  the  posture  of  the  patient  has  con- 
siderable influence  upon  the  intensity  of  the  friction,  which  is  usually  heard 
with  greatest  distinctness  when  the  patient  sits  up  or  leans  forward. 
This  is  almost  certainly  a  direct  effect  of  gravitation.  Gentle  pressure 
with  the  stethoscope  intensifies  the  friction,  but  if  the  pressure  is  excessive 
it  may  diminish  or  obhterate  the  sound.  The  rhythm  of  the  friction  sound 
presents  certain  differences.  It  can  only,  from  its  cause,  be  an  accompani- 
ment of  the  cardiac  movements,  and  it  difi'ers  from  pleuritic  friction 
by  persisting  when  breathing  is  suspended,  which  gives  an  easy  means 
of  distinguishing  between  the  two.  Pericardial  friction  may  accompany 
the  systole,  or  both  systole  or  diastole,  while  it  is  not  infrequently 
found  as  a  triple  murmur,  attendant  upon  auricular  systole,  ventricular 
systole,  and  ventricular  diastole.  In  rarer  instances,  the  sound  is 
even  more  broken  up,  the  systolic  or  diastolic  portion  being  separated 
into  several  distinct  portions.  One  point  of  some  interest  is  that  the 
friction  sound  does  not  absolutely  coincide  with  the  cardiac  phases,  but  is 
almost  always  later.  No  doubt  the  reason  of  this  lack  of  synchronism  is 
analogous  to  what  is  found  in  pleural  friction,  since  a  certain  amount  of 
movement  of  the  one  surface  upon  the  other  must  take  place  before 
sufficient  friction  is  produced  to  generate  the  murmur.     The  duration  of 
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the  friction  is  somewhat  variable,  but  in  simple  fibrinous  pericarditis  it 
is  rarely  present  for  more  than  a  few  days,  and  it  may  indeed  disappear 
after  a  very  few  hours  have  elapsed  from  the  time  of  its  onset.  One 
interesting  distinction  in  the  com'se  of  the  pericardial  murmur,  as  con- 
trasted with  the  pleural,  is  that  the  former  usually  persists  even  after 
serous  effusion  has  occurred,  unless  this  is  present  in  considerable  amount. 

Serous  pericaxditis, — AMien  the  exudation  of  serous  fluid  takes  place, 
some  new  clinical  features  make  their  appearance.  The  temperature 
usually  undergoes  little  change,  but  if  it  has  previously  manifested  a  hiuh 
range,  it  is,  as  a  rule,  somewhat  common  to  observe  a  fall  when  the 
effusion  takes  place.  If  there  has  been  pain  during  the  onset  of  the 
affection,  it  almost  invariably  becomes  less  intense,  and  its  place  is  taken 
by  other  sensations,  which  may,  if  pain  has  been  previously  absent,  be  the 
first  subjective  symptoms.  Such  sensations  are  generally  vague,  consisting 
in  feelings  of  uneasiness,  weight,  oppression,  or  sinking.  A  tendency  to 
syncope  is  by  no  means  infrequent.  The  respiration  becomes  modified  in 
certain  definite  directions.  Persistent  anhelation  may  be  present,  but  this  is 
often  associated  with  paroxysms  of  dyspnoea,  and  the  breathlessness  may  be 
so  considerable  as  to  reach  orthopncea.  Such  symptoms  are  more  common 
when  the  effusion  is  at  once  large  in  amount  and  sudden  in  appearance. 

Changes  in  the  voice  occasionally  occur,  probably  in  most  instances 
from  direct  pressure  upon  the  recurrent  lar^Tigeal  nerve  of  the  left  side. 
It  is  only  right  to  mention  that  the  high  authority  of  Sibson  has  been 
given  in  support  of  the  ^dew  that  an  extension  of  the  pericarditis  to  the 
recurrent  laryngeal  nerve  is  the  cause  of  the  aphonia.  Hiccough  some- 
times results,  and  may  be  caused  by  pressure  upon  the  phrenic  nerve,  or 
by  mechanical  interference  with  the  diaphragm.  Dysphagia  is  not 
uncommon.  It  is  always  worst  when  the  effusion  is  most  considerable, 
and  it  is  rather  easier  in  the  sitting  than  in  the  recumbent  posture. 

The  appearance  of  the  patient  presents  no  uniform  characters,  and  it 
may  be  said  that  the  complexion  varies  in  accordance  with  two  factors — 
the  presence  of  pyrexia,  and  interference  with  the  venous  system.  If 
febrile  reaction  is  present,  there  may  be  a  flush  upon  the  cheeks  of  a 
bright  or  dusky  tint.  "When  there  is  interference  with  the  return  of  blood 
to  the  heart,  cyanosis  may  be  seen,  and  this  may  be  either  general  or  local. 
It  sometimes  is  only  to  be  observed  in  the  face  and  upper  extremities. 
CEdema  may  be  present,  and  it,  like  the  cyanosis,  may  be  confined  to  the 
face,  head,  neck,  and  upper  extremities ;  more  commonly  however,  it  is 
general,  and  therefore  to  be  seen  mostly  in  the  dependent  parts.  The 
renal  secretion  is  usually  scanty,  of  dark  colour,  and  of  high  specific 
gravity.     It  may  contain  albumin,  as  the  result  of  venous  stasis. 

The  pulse  becomes  of  less  volume  and  lower  pressure  when  the  effusion 
is  considerable,  and  there  is  a  great  tendency  to  dicrotism.  It  is  also 
irregular  as  well  as  unequal  in  many  instances,  while  the  bigeminal, 
alternate,  or  even  paradoxical  pulse  may  be  observed.  Sometimes  the  left 
radial  and  carotid  pulses  are  smaller  than  the  right.  The  veins  of  the 
neck  often  show  considerable  distension,  and  distinct  venous  pulsation 
may  be  seen,  wliich  is  usually  produced  by  auricular  systole. 

Most  of  the  symptoms  which  have  thus  far  been  referred  to  are  the 
direct  result  of  the  increase  of  fluid  in  the  pericardium,  as  was  quite 
clearly  demonstrated  by  Lower,  more  than  two  centuries  ago,  and  the 
backward  pressure  is  caused  by  the  interference  which  the  effusion  causes 
with  the  action  of  the  auricles. 
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There  is  sometimes,  but  by  no  means  commonly,  some  fulness  of  the 
prsBCordia,  more  especially  of  the  intercostal  spaces  along  the  left  edge  of 
the  sternum.  The  cardiac  impulse  becomes  much  less  distinct.  On 
palpation  these  facts  can  be  better  appreciated.  The  apex  beat  is  so 
thoroughly  obscured  in  some  instances  as  to  be  imperceptible  by  touch, 
and  it  is  sometimes  more  mobile  from  the  enlargement  of  the  sac  by 
fluid.  Fluctuation  has  sometimes,  but  rarely,  been  found.  Vocal  fremitus 
over  the  preecordia  becomes  feebler.  The  area  of  cardiac  dulness  pro- 
gressively increases  during  the  process  of  fluid  exudation,  until  it  attains 
a  maximum,  from  which  it  gradually  diminishes.  The  increase  takes  place 
in  every  direction,  and  affects  both  the  deeper  or  relative  and  superficial 
or  absolute  dulness.  The  form  which  is  assumed  by  the  dulness  is,  in  cases 
of  much  effusion,  eminently  characteristic,  and  has  been  compared  with 
greater  or  less  aptness  to  different  objects.  The  form  is  more  like  the 
outline  of  a  pear  hanging  downwards  by  its  stalk  than  anything  else. 
The  narrow  upper  portion  of  the  cardiac  dulness  forms  a  peak,  and  where 
it  joins  the  lower  or  broader  portion  there  is  an  indentation  at  the  left 
side.  This  characteristic  form  is  often  modified  by  pericardial  adhesions, 
or  by  affections  of  the  lungs,  yet  it  is  in  many  cases  remarkably  constant. 
In  early  effusion  there  may  be,  as  Eotch  has  shown,  some  increased  dulness 
in  the  fifth  right  intercostal  space.  The  results  of  auscultation  are  almost 
entirely  dependent  upon  the  amount  of  exudation.  The  heart  sounds  always 
lose  some  of  their  intensity,  partly  from  passing  through  the  fluid  medium, 
partly  from  interference  with  the  aspiratory  and  expulsive  functions  of  the 
heart,  and  partly,  in  at  least  a  certain  proportion  of  cases,  from  extension 
of  the  disease-process  to  the  myocardium.  Systolic  murmurs,  having  their 
origin  at  the  mitral  and  tricuspid  orifices,  are  extremely  common.  In  by 
far  the  larger  proportion  of  cases  the  friction  sound  persists.  It  disappears 
in  fact  only  in  those  cases  in  which  the  exudation  is  excessive.  Although 
it  persists,  it  must  nevertheless  be  remembered  that  its  intensity  wanes. 

The  usual  result  of  serous  pericarditis  is  more  or  less  complete  resolu- 
tion by  reabsorption  of  the  fluid.  The  fibrinous  exudation  is  also  for  the 
most  part  removed,  but  a  certain  amount  of  it  commonly  undergoes 
organisation,  and  may  even  give  rise  to  some  adhesions.  On  the  other 
hand,  the  contents  of  the  sac  occasionally  undergo  further  morbid 
changes,  giving  rise  to  purulent  pericarditis. 

Purulent  pericarditis. — The  clinical  features  in  this  form  of  the 
disease  differ  according  as  pus  formation  is  a  primary  process  or  has 
occurred  in  consequence  of  some  alteration  in  a  lesion  already  present. 
When  the  affection  has  from  the  first  been  attended  by  purulent  exuda- 
tion, as  an  incident,  for  instance,  in  the  course  of  a  septiceemic  affection, 
there  may  be  no  alteration  in  the  general  symptoms,  and  the  only 
possibility  01  .  : cognising  the  pericardial  complication  lies  in  the  presence 
of  its  physical  signs.  When  the  pericarditis  is  the  principal  result  of  an 
invasion  by  pyogenic  organisms,  the  symptoms  are  more  definite.  The 
onset  of  distinct  and  recurring  rigors  with  characteristic  fluctuations 
of  the  temperature,  and  profuse  as  well  as  repeated  perspirations,  may 
give  definite  information  of  a  general  kind.  The  affection,  however,  has 
often  been  found  with  no  alteration  of  temperature,  and  therefore  such 
symptoms  are  not  infallible.  When  an  exudation  of  a  purely  serous 
character  becomes  purulent,  it  is  easier  to  arrive  at  correct  conclusions. 
In  such  an  instance,  rigors,  followed  by  characteristic  fluctuations  of  tem- 
perature and  pulse,  with  excessive  perspirations  and  hectic  tendencies,  will 
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indicate  the  change  which  has  occurred  in  the  nature  of  the  exudation. 
The  pulse  is  almost  invariably  of  extreme  frequency  ;  the  vessel  is  empty, 
and  the  blood  pressure  is  low;  dicrotism  and  irregularity  are  common. 
There  is  diminution  in  the  force  of  the  cardiac  impulse,  increase  in  the  area 
of  cardiac  dulness,  diminution  in  the  intensity  of  the  cardiac  sounds,  and 
sometimes  the  presence  of  friction,  just  as  in  the  case  of  serous  pericarditis. 

Hsemorrhagic  pericarditis — In  a  certain  proportion  of  cases  the 
exudation  contains  some  blood,  more  especially  when  it  occurs  in  the 
course  of  an  already  existent  cardiac  or  renal  disease.  In  elderly  patients, 
and  in  the  presence  of  certain  diathetic  conditions,  blood  is  also  present. 
The  clinical  phenomena  in  such  cases  seldom  present  any  features  to  be 
regarded  as  characteristic,  but  if  there  be  any  considerable  degree  of 
hsemorrhage  it  is  revealed  by  symptoms  reseml^ling  those  produced  by 
serious  loss  of  blood  in  general.  The  presence  of  faintness  and  giddiness, 
with  chilliness  of  the  extremities,  and  cold,  clammy  perspiration,  attended 
by  irregularity  and  emptiness  of  the  pulse,  as  well  as  great  weakening  of 
the  cardiac  impulse  and  sounds,  may  be  sufficient  to  give  evidence  of  the 
nature  of  the  a  Section. 

Chronic  pericarditis. — In  certain  instances,  one  or  other  of  the 
ordinary  acute  forms  of  pericarditis  does  not  undergo  resolution  in  the 
ordinary  course,  and  remains  as  a  chronic  affection.  In  addition  to  this, 
there  are  undoubtedly  instances  which,  from  the  first,  are  of  a  chronic 
type.  This  is  more  particularly  the  case  in  feeble  and  elderly  people,  and 
it  is  certainly  more  common  in  those  who  are  alcoholic,  or  have  suffered 
from  renal  disease,  than  in  any  others.  When  it  follows  upon  an  acute  form 
of  the  disease,  the  clinical  features  are  simply  those  of  the  stage  which  the 
affection  has  reached,  and  to  which  it  is  therefore  unnecessary  to  refer 
further ;  but  the  disease  is  sometimes  from  the  first  chronic,  in  which  case 
it  pursues  an  entirely  latent  course.  There  is  usually  weakness  of  the 
circulation,  with  a  tendency  to  cyanosis  and  dyspnoea.  There  may  be  some 
oppression  in  the  prsecordia,  but  there  is  very  rarely  any  distinct  pain. 
The  pulse  is  empty,  feeble,  and  irregular.  There  is  weakness  of  the 
cardiac  impulse,  enlargement  of  the  area  of  dulness,  diminished  intensity 
of  the  sounds,  and  there  may  be  a  friction  murmur.  In  the  absence  of  the 
latter  physical  sign,  the  condition  may  closely  simulate  hydro-pericardium. 

Diagnosis. — The  recognition  of  pericarditis  does  not  usually  present 
much  difficulty,  seeing  that  the  physical  examination  furnishes  unmistak- 
able evidence.  There  are,  however,  one  or  two  directions  in  which  it  is 
possible  to  err.  Care  must  be  exercised,  in  the  first  place,  not  to  mistake 
pericardial  friction  for  a  similar  sound  generated  in  adjacent  viscera. 
Pleuritic  friction,  especially  when  produced  on  the  outer  side  of  the 
pleural  pericardium,  may  be  mistaken  for  the  friction  of  pericarditis,  but 
it  ceases  when  the  respiratory  movements  are  stopped.  A  similar  friction 
sound  is  occasionally  heard  in  cases  of  peritonitis,  by  the  rubbing  of  the 
roughened  surfaces  during  the  respiratory  movements  of  the  abdomen,  but 
it  also  necessarily  ceases  when  the  breath  is  held.  It  is  scarcely  necessary 
to  mention  in  this  place,  that  a  friction  sound  has  been  heard  in  tuberculous 
peritonitis  attending  the  movements  of  the  heart  in  consequence  of  the 
rubbing  together  of  the  diaphragmatic  peritoneimi  and  that  covering  the 
liver.  It  is  so  rare,  however,  as  scarcely  to  merit  attention.  Probably  it 
is  scarcely  necessary  again  to  revert  to  the  fact  that  a  friction  murmur  in 
the  pericardium  may  be  produced  by  dryness,  milk  spots,  and  roughness 
over  the  coronary  arteries. 
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The  friction  sound  maj  be  mistaken  for  an  endocardial  murmur,  but 
its  superficial  character  and  gratmg  quality  ought  to  serve  for  its  recogni- 
tion, while  the  facts  that  it  is  not  propagated  beyond  the  preecordia,  and  is 
increased  in  intensity  on  pressure,  furnish  additional  aids  in  distinguishing 
it.  The  rhythm  of  the  exocardial  friction  is  also  helpful,  since,  as  has  been 
previously  mentioned,  the  friction  sound  always  follows  by  some  interval 
the  cardiac  movements. 

In  the  case  of  a  serous  effusion,  diagnostic  difficulties  increase,  rather 
than  diminish.  The  increased  area  of  cardiac  dulness  may  be  mistaken 
for  a  dilated  heart,  or  for  hydro-pericardium,  while  mediastinal  tumour 
and  even  thoracic  aneurysm  may  be  simulated.  Consohdation  of  an 
adjacent  portion  of  lung  and  encysted  pleurisy  may  also  be  sources  of 
error.  In  most  instances,  the  conditions  under  which  pericarditis  arises 
will  prevent  the  possibility  of  error,  and  it  is  only  when  cases  present 
themselves  without  any  distinct  history  of  the  mode  of  onset,  that 
difficulties  arise.  Even  in  such  cases  the  characteristic  form  of  the  area 
of  dulness  ought  to  be  sufficient  to  differentiate  pericarditis  from  media- 
stinal tumour,  abscess,  thoracic  aneurysm,  pulmonary  consolidation,  and 
encysted  pleurisy.  Nevertheless,  some  instances  in  which  pericarditis  is 
attended  by  alterations  in  the  radial  pulses,  and  differences  in  the  pupils, 
may  give  rise  to  considerable  doubt.  Hydro-pericardium  will,  in  almost 
every  instance,  be  found  to  take  its  origin  in  causes  which  are  obviously 
existent,  while  the  physical  signs  of  cardiac  dilatation  are  usually 
unmistakable. 

Prognosis. — The  prospects  in  pericarditis  are  largely  dependent 
upon  factors  belonging  to  the  individual  peculiarities  of  every  case.  It  is 
more  serious  during  childhood  and  old  age  than  at  other  periods  of  life, 
and  it  is  more  fatal  in  women  than  in  men.  The  powers  of  resistance  of 
the  individual  have  considerable  influence  over  the  future,  and  the  exist- 
ence of  any  pre"vaous  affection,  such  as  renal  disease,  by  which  the  metabolic 
functions  are  retarded,  or  exhaustion,  whether  from  excess  or  fatigue, 
necessarily  renders  the  outlook  less  hopeful. 

The  severity  of  the  affection  which  has  produced  pericarditis  largely 
influences  the  prognosis.  As  an  accompaniment  of  ordinary  acute  rheum- 
atism, pericarditis  in  itself  cannot  be  regarded  as  an  affection  of  great 
severity,  and  the  statement  is  even  more  true  as  regards  most  of  the 
infectious  diseases  which  it  may  complicate.  When  pericarditis  is  accom- 
panied by  endocarditis,  the  whole  aspect  of  the  case  becomes  more  serious, 
and  almost  all  fatal  cases  are  due  to  the  combination  of  the  pericardial  and 
endocardial  lesions.  If,  in  fibrinous  pericarditis,  there  is  also  pleurisy, 
with  much  tendency  to  adhesions,  the  outlook  is  graver. 

In  serous  pericarditis  the  amount  of  fluid  plays  the  most  important 
part  in  prognosis,  while  the  nature  of  the  fluid  which  is  present  is  of  even 
greater  weight.  Speaking  generally,  it  may  be  said  that  the  outlook  is 
the  graver  the  greater  the  amount  of  fluid,  while  the  presence  of  purulent 
and  htemorrhagic  effusions  in  the  pericardium  is  most  serious  of  all. 

Treatment. — In  certain  affections,  more  particularly  in  acute  rheum- 
atism, which  are  liable  to  be  complicated  by  pericarditis,  questions 
of  prophylaxis  will  necessarily  arise.  The  specific  treatment  of  acute 
rheumatism  by  means  of  the  salicyl  series  of  drugs  has,  so  far  as  it  is  at 
present  known,  unfortunately  not  had  the  effect  of  greatly  diminishing  the 
various  cardiac  complications  of  the  disease.  In  addition  to  persevering 
with  the  remedies  already  in  use,  it  may  be  possible,  by  means  of  other 
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methods  of  treatment,  to  obviate  the  tendency  to  pericardial  implication. 
Two  methods  are  of  real  utility.  One  of  these  consists  in  the  application 
of  cold  over  the  prsecordia  by  means  of  the  ice-bag  or  of  Leiter's  tubes ; 
the  other,  which  is  of  greater  efficacy,  is  the  application  of  rejDeated  small 
blisters  to  the  chest  wall  and  front  of  the  heart.  It  is  unnecessary  to 
remark  that  under  such  circumstances  the  patient  will  without  doubt  be 
under  general  management  for  the  disease  already  in  existence. 

After  the  appearance  of  acute  pericarditis,  the  indications  are  to 
restrain  the  morbid  process,  and  to  remove  its  effects.  The  first  of  these 
may  be  met  by  keeping  the  cardiac  energy  at  a  level  as  low  as  possible. 
For  this  purpose  absolute  rest  is  necessary,  and  the  patient  should  on  no 
account  whatsoever  be  allowed  even  to  sit  up  in  bed.  Sleep  is  to  be 
favoured  as  much  as  possible.  The  diet  should  consist  chiefly  of  milk  and 
soup,  and  the  alimentary  functions  should  be  carefully  watched.  Painful 
sensations  may  be  greatly  relieved  by  the  application  of  cold,  but  in 
certain  cases,  where  there  is  much  depression,  heat  is  even  more  useful. 
The  employment  of  tw^o  or  three  leeches  applied  to  the  prsecordia  often 
causes  great  relief.  It  sometimes  happens  that  the  distress  is  so  great 
that  an  anodyne  is  necessary,  and  in  most  instances  there  can  be  no 
objection  to  the  use  of  opium. 

The  medicinal  remedies  already  in  use  before  the  onset  of  the  peri- 
carditis must  be  continued.  If  the  temperature,  in  spite  of  the  action  of 
such  remedies,  has  a  tendency  to  become  elevated,  it  will  be  advisable  to 
give  one  of  the  modern  antipyretics,  the  most  useful  of  which  is  phen- 
acetin.  Aconite  has  sometimes  been  recommended,  but  it  ought  on  no 
account  to  be  given.  There  is  only  too  great  a  tendency  to  a  fall  of 
arterial  pressure  from  diminution  of  cardiac  energy,  and  the  aconite  class 
of  drugs  should  be  absolutely  shunned.  An  undue  frequency  of  the  pulse, 
or  tendency  to  diminish  arterial  pressure,  will  point  to  the  necessity  for 
general  stimulants.  Alcohol  in  the  form  most  agreeable  to  the  patient 
will  probably  be  sufficient  for  the  purpose,  but  the  ammoniacal  and  ethereal 
stimulants  may  be  required.  It  is  sometimes  necessary  to  employ  one  of 
the  cardiac  tonics.  If  any  considerable  effusion  takes  place,  a  new  aspect  is 
given  to  the  case.  It  is,  however,  unnecessary  in  most  instances  to  make 
any  alteration  in  the  management  already  adopted,  while  sedulously  w^atch- 
ing  for  the  development  of  any  symptoms  produced  by  fluid  exudation.  If 
there  should  be  any  evidence  of  pericardial  distension,  diuretics  and  purgat- 
ives will  be  advisable,  along  with  counter-irritation  externally ;  and  at  this 
stage  the  iodide  of  potassimn  may  be  employed  along  with  saline  diuretics. 

When  it  can  be  ascertained  with  certainty  that  there  is  a  pyogenic 
cause,  the  appropriate  serum  should  be  employed.  It  is  sometimes  possible 
to  determine  bacteriologically  that  the  organisms  are  streptococci  or 
pneumococci,  and  in  such  circumstances  the  antistreptococcic  or  anti- 
pneumococcic  serum  is  indicated. 

The  question  of  operative  interference  sometimes  arises  when  fluid 
effusion  is  considerable.  The  most  useful  means  which  can  be  adopted  is 
the  employment  of  the  aspirator.  Opinions  differ  widely  as  to  the  most 
suitable  site  for  the  operation,  but  it  may  be  said  that  there  are  two  posi- 
tions least  open  to  objection.  One  of  these  is  in  the  fifth  intercostal  space 
just  inside  of  the  left  mammary  Hue ;  the  other  is  in  the  angle  between 
the  ensiform  cartilage  and  the  costal  margin.  The  statistics  "of  Eoberts, 
dealing  with  sixty  cases  of  paracentesis  pericardii,  show  that  twenty-four 
ended  in  recovery,  giving  a  mortality  of  60  per  cent.     In  cases  which  give 
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features  raising  a  suspicion  that  a  purulent  accnmulation  is  present,  the 
hypodermic  syringe  ought  to  be  employed  for  diagnostic  purposes,  and  if 
the  suspicion  be  confirmed,  the  exudation  should  be  remoA-ed.  It  may  be 
possible  to  bring  about  recovery  by  means  of  aspiration,  which  may,  how- 
ever, require  to  be  performed  more  than  once,  but  in  certain  cases  a  free 
incision  will  be  necessary. 


ADHEEENT  PEEICAEDir:M. 

Eegarded  by  ancient  writers  as  a  congenital  absence  of  the  membrane, 
obliteration  of  the  pericardial  sac  has  only  been  understood  since  the 
observations  of  Yieussens. 

Etiology. — Adhesions  between  the  pericardial  layers  may  probably 
be  the  result  of  every  variety  of  pericarditis,  but  there  is  much  greater 
tendency  to  it  in  the  fibrinous  than  in  any  other  type  of  the  disease.  The 
formation  of  adhesions  may  occur  in  an  early  stage  of  the  aft'ection  before 
any  fluid  effusion  has  taken  place,  but  it  is  probably  more  common  to 
find  that  it  takes  place  after  the  re-absorption  of  a  fluid  exudation.  It 
is  frequently  associated  with  pleural  adhesions,  which  speak  for  the 
wide  extension  of  reaction  processes.  Statistics  with  regard  to  the  in- 
cidence of  this  lesion  give  very  conflicting  results.  According  to  some 
authors,  adhesions  occur  in  5  per  cent,  of  cases  ;  according  to  others,  they 
take  place  in  nearly  50  per  cent. 

Morbid  anatomy. — The  extent  of  the  adhesions  is  very  variable, 
the  extremes  being  the  slightest  attachment  by  means  of  slender  fibrinous 
bands  to  complete  obliteration  of  the  sac.  It  is  not  at  all  uncommon  to  find 
fatty  degeneration  in  the  newly  formed  tissue,  uniting  the  pericardial 
layers,  and  calcareous  infiltration  also  occurs.  The  heart  itself  undergoes 
consecutive  changes ;  in  something  like  90  per  cent,  of  all  cases  of  uncom- 
plicated adherent  pericardium,  by  which  is  meant  pericardial  adhesion 
without  valvular  disease,  there  is  cardiac  hypertrophy.  The  reason  for  this 
is  probably  not  so  much  that  the  work  of  the  heart  is  increased  by  the 
adhesions,  as  that  these  interfere  with  the  complete  emptying  of  the  organ, 
so  that  a  tendency  to  dilatation  is  produced,  and  the  residual  blood  acts 
as  a  determining  cause  of  hypertrophy. 

Symptoms. — Adherent  pericardium  may  run  a  course  absolutely 
latent,  in  which  case  the  affection  is  only  discovered  accidentally  on 
examination,  or  may  indeed  be  found  after  death.  There  may,  on  the  con- 
trary, be  general  symptoms  of  the  kind  common  in  cardiac  disease,  such 
as  palpitation,  cyanosis,  breathlessness,  and  cedema.  There  can  be  no 
doubt  of  the  accuracy  of  John  Broadbent's  statement,  that  the  right  side 
of  the  heart  suffers  more  than  the  left.  In  some  instances  there  is  con- 
siderable uneasiness  and  distress  in  the  prsecordia,  and  the  fact  of  sudden 
death  is  not  infrequently  found.  The  pulse  may  present  many  abnormal 
characters.  It  is  often,  however,  irregular  and  unequal,  while  the  para- 
doxical pulse — described  by  Kussmaul  as  pathognomonic  of  mediastinal 
pericarditis — not  infrequently  makes  its  appearance.  During  the  diastole 
of  the  heart,  a  distinct  collapse  of  the  veins  of  the  neck  is  often  seen, 
following  a  systolic  swelling.  Sometimes  the  left  portion  of  the  praicordia 
is  more  prominent  than  the  right,  but  of  more  importance  are  the  move- 
ments communicated  by  the  heart  to  the  parietes.  The  apex  beat  is  almost 
invariably  somewhat  more  energetic  than  in  absolutely  healthy  conditions, 
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and  it  is  commonly  associated  with  systolic  retraction  of  the  surrounding 
region.  The  left  half  of  the  epigastrium  is  drawn  in  with  each  systole,  and 
the  intercostal  spaces  to  the  left  of  the  apex  beat  are  also  jDulled  inwards. 
John  Broadbent  has  pointed  out  that  the  posterior  as  well  as  lateral  parts 
may  be  drawn  in.  The  view  expressed  by  Skoda,  that  a  drawing  in  of  the 
apex  occurs  during  systole,  is  quite  untenable,  both  from  the  physiological 
and  clinical  point  of  view.  During  the  diastole,  a  well-marked  rebound 
takes  place,  and  constitutes  the  most  characteristic  feature  of  adherent 
pericardiimi.  All  these  facts  can  be  observed  both  by  inspection  and  pal- 
pation, but  they  are  necessarily  more  patent  by  the  latter  method.  When 
a  change  of  posture  takes  place,  the  apex-beat  is  found  not  to  travel  so 
freely  as  in  healthy  conditions.  The  inspiratory  movements  of  the  central 
portion  of  the  abdomen  may  be  lessened,  and  during  inspiration  a  retraction 
of  the  lower  portion  of  the  sternum  is  occasionally  seen.  The  cardiac  dulness 
depends  entirely  upon  the  presence  or  absence  of  hypertrophy  or  dilatation. 
It  is  in  general  enlarged  both  to  the  right  and  the  left,  and  neither  the 
superficial  nor  deep  dulness  undergoes  a  change  in  position  on  alteration  of 
the  posture.  The  heart  sounds,  when  uncomplicated  by  any  lesion,  are 
commonly  accentuated,  but  in  cases  with  a  tendency  to  cardiac  failure 
they  may  undergo  weakening. 

Diagnosis.  —  No  one  physical  sign  is  really  pathognomonic  of 
adherent  pericardium,  but  the  diastolic  rebound  of  the  parietes,  along 
with  immobility  of  the  cardiac  dulness  in  varying  postm^es,  is  of  great 
value.  The  systolic  retraction  of  the  region  around  the  apex-beat  is  of 
some  importance,  along  with  other  appearances,  especially  the  diastolic 
collapse  of  the  cervical  veins,  but  these  in  themselves  may  occur  apart 
from  obliteration  of  the  pericardial  sac.  The  diagnosis  of  the  condition 
must  rest  upon  the  assemblage  of  the  symptoms  which  are  present.  If 
there  be  a  tendency  to  pulsus  paradoxus,  diastolic  collapse  of  the  cer%dcal 
veins,  systolic  retraction  of  the  epigastrium  and  intercostal  spaces  to  the 
left  of  the  apex,  a  fixed  position  of  the  apex  beat  in  all  postures,  immobility 
of  the  area  of  cardiac  dulness,  diastolic  rebound  of  the  chest  wall,  and 
inspiratory  retraction  of  the  lower  end  of  the  sternum,  the  diagnosis 
may  be  regarded  as  absolutely  free  from  doubt.  The  character  of  the 
heart  sounds  is  too  variable  to  have  any  importance.  A  history  of  pre'sdous 
pericarditis  is  always  of  use. 

Prognosis. — In  simple  pericardial  adhesions,  the  outlook  cannot 
be  regarded  as  serious,  since  the  heart  is  surrounded  by  lung  tissue,  marked 
by  such  a  high  degi'ee  of  extensibility  and  elasticity  as  to  obviate  any 
serious  interference  with  the  cardiac  movements.  If  in  its  development 
there  has  also  been  pleurisy,  the  possibility  of  pleural  adhesions  has  to  be 
remembered,  as  their  existence  is  a  serious  feature,  and  would  render  the 
prognosis  much  graver  if  they  were  suspected.  If  obliteration  of  the  peri- 
cardial sac  is  associated  with  valvular  lesions,  the  outlook  is  of  much  more 
serious  import.  The  hypertrophy  certain  to  result  from  the  combined 
internal  and  external  disturbances  leads  the  heart  to  grow  beyond  its 
nutritive  possibilities,  degeneration  ensues,  and  sudden  death  from  asystole 
is  common. 

Treatment. — During  the  stage  of  resolution  in  pericarditis,  it  may 
be  possible  to  aid  natural  processes,  and  obviate  pericardial  adhesions. 
The  employment,  therefore,  at  this  stage  of  such  remedies  as  the  iodides, 
along  with  counter-irritation  externally,  should  be  adopted,  and  if  there 
be  any  appearance  of  weakness  of  the  heart,  it  will  certainly  be  advis- 
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able  to  add  one  of  the  cardiac  tonics.  After  the  formation  01  adhesions, 
treatment  can  necessarily  only  be  symptomatic.  Careful  regulation  of 
exercise  and  rest  should  be  made,  so  as  to  lessen  all  excessive  physical 
stress,  by  which  a  strain  to  the  heart  and  injurious  fluctuations  of  intra- 
thoracic pressure  might  occur.  Food  must  be  carefully  arranged  so  as  to 
prevent  any  liability  to  dilatation  of  the  hollow  viscera.  If  cardiac  failure 
makes  its  appearance,  it  must  be  treated  on  the  general  principles  which 
will  be  laid  down  in  connection  with  valvular  disease. 


MEDIASTINAL  PEEICAEDITIS. 

It  has  already  been  mentioned  incidentally,  that  in  pericarditis  the 
morbid  process  may  pass  beyond  the  structures  immediately  involved,  and 
bring  about  thickening  of  the  mediastinal  structures  with  various  adhesions. 
Griesinger  and  Kussmaul  brought  forward  a  group  of  symptoms  by  means 
of  which  they  considered  it  possible  to  diapnose  the  disease.  The  subject, 
however,  is  one  regarding  which  a  considerable  amount  of  doubt  is  present; 
the  most  important  work  on  it  in  recent  times  is  that  of  Harris. 

Etiology. — It  cannot  be  denied  that  the  ordinary  causes  of  pericar- 
ditis may  give  rise  to  such  extension  of  the  morbid  processes  as  to  involve 
the  tissues  of  the  mediastinum,  but  some  of  the  cases  which  have  been 
described  by  different  writers  were  produced  by  affections  primarily  of  the 
mediastinal  glands,  lungs,  or  pleurte. 

Morbid  anatomy. — Many  different  forms  of  pericarditis — fibrinous, 
serous,  purulent,  or  htemorrhagic — have  been  described,  along  with  different 
secondary  affections  of  the  myocardium.  Many  pulmonary  affections 
have  also  been  found.  The  ordinary  character  of  mediastinal  pericarditis, 
however,  is  the  presence  of  membranous  or  funicular  adhesions  directly  or 
indirectly  uniting  the  base  of  the  heart  and  the  great  blood  vessels  to  the 
surrounding  textures,  more  particularly  those  of  the  mediastinum,  sternum, 
oesophagus,  and  vertebral  column. 

Symptoms. — Some  of  the  cases  which  have  been  diagnosed  as 
belonging  to  this  group  have  presented  such  clinical  features  as  breath- 
lessness,  cyanosis,  and  oedema,  but  the  facts  upon  which  stress  has 
been  chiefly  laid  have  been  found  by  physical  examination.  The  pulse 
has  commonly  been  somewhat  empty  and  of  moderate  pressiu-e,  but  the 
characteristic  which  has  led  to  most  remark  has  been  that  a  fall  of 
pressure  or  a  tendency  to  intermission  has  occurred  during  inspiration. 
The  pulse  has  therefore  been  termed  the  pulsus  paradoxus,  or  pulsus 
mspiratione  intermittens.  The  cervical  veins  have  been  observed  to  swell 
up  during  forced  inspiration  and  to  subside  on  expiration.  Inspiratory 
retraction  of  the  epigastrium,  and  systolic  retraction  of  intercostal  spaces 
surrounding  the  apex-beat,  have  also  been  noticed.  A  fixed  position  of  the 
apex-beat  in  every  posture  has  been  noticed.  Enlargement  of  the  area  of 
cardiac  dulness  and  different  alterations  of  the  sounds  of  the  heart  have 
been  noticed,  but  they  are  not  of  much  importance. 

Diagnosis. — The  recognition  of  such  a  form  of  pericardial  affection 
as  this,  rests  upon  a  somewhat  uncertain  foundatiom  The  two  features 
which  have  been  relied  upon  in  the  determination  of  the  affection  are  the 
beha\dour  of  the  arterial  pulse  and  the  cervical  veins.  The  paradoxical 
pulse  has,  however,  been  observed  in  several  affections  of  the  pericardium 
other  than  that  under  discussion.     It  has  been  seen  also   in  aneurysm, 
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and  also  in  persons  to  all  seeming  perfectly  well.  It  cannot,  therefore, 
be  accepted  as  infallible  evidence  of  adhesions  surrounding  the  great 
vessels.  The  inspiratory  distension  of  the  cervical  veins  must  be  admitted 
to  have  rather  more  weight  than  the  characters  of  the  pulse,  especially 
when  it  is  associated  with  other  symptoms  denoting  a  pericardial 
affection. 

Prognosis. — The  future  of  any  case  in  which  a  diagnosis  of 
adhesions  about  the  base  of  the  heart  and  great  vessels,  will  entirely 
depend  upon  the  conditions  associated  with  the  affection. 

Treatment. — The  treatment  will  need  to  be  carried  out  on  the 
lines  already  laid  down  for  pericarditis,  but  each  symptom  must  be  met  as 
it  arises.  There  seems  to  have  been  a  greater  tendency  towards  cardiac 
failure  in  those  cases  which  have  been  diagnosed  as  mediastinal  pericarditis, 
than  in  the  more  usual  types  of  pericardial  disease,  and  the  management 
has  therefore  more  urgently  required  the  administration  of  diffusible 
stimulants  and  cardiac  tonics  than  in  the  latter. 


PNEUMO-PEEICAEDIUM. 

The  presence  of  gas  in  the  pericardial  sac,  except  in  small  quantities 
as  the  result  of  post-mortem  decomposition,  constitutes  one  of  the  rarest 
diseases. 

Etiology. — The  causes  of  pneumo-pericardium  fall  naturally  into 
two  classes — extension  of  morbid  processes  from  adjacent  structures,  and 
traumatism  from  the  outside.  Belonging  to  the  former  class  are  extension 
from  pyo-pneumothorax,  pulmonary  cavity,  cancer  of  the  oesophagus, 
perforating  gastric  ulcer,  and  hepatic  abscess  producing  a  communication 
with  the  pericardium  on  the  one  hand,  and  the  stomach  on  the  other. 
Openings  into  the  pericardial  sac  through  the  chest  wall  form  the  great 
proportion  of  the  causes  belonging  to  the  second  category,  gunshot 
wounds,  incisions,  and  stabs;  but  fracture  of  the  ribs  has  also  produced 
the  affection,  while  an  interesting  case  of  perforation  of  the  pericardium  by 
an  oriental  juggler,  on  attempting  to  swallow  an  instrument,  has  been 
described. 

Whether  gas  may  be  spontaneously  developed  within  the  pericardial 
sac,  cannot  be  regarded  as  definitely  settled.  A  number  of  instances  have 
been  recorded  in  which  such  a  causation  was  accepted.  No  doubt  the 
pericardial  sac  on  post-mortem  examination  frec[uently  contains  a  little 
gas,  but  inasmuch  as  these  have  been  instances  in  which  decomposition  with 
all  its  possibilities  had  occurred  to  a  considerable  extent,  they  cannot 
be  regarded  as  proof  of  spontaneous  generation  of  gas  within  the  sac.  It 
has  further  to  be  remembered  that,  although  the  pericardial  sac  is  com- 
posed of  a  tough,  fibrous  envelope,  it  is  yet  possible  that  a  small  communi- 
cation might  be  established  between  it  and  the  adjacent  pleural  cavity. 
Such  must  be  the  explanation  of  some  interesting  cases  which  are  on 
record.  Spontaneous  pneimiothorax  appears  to  take  place,  and  in  it, 
as  well  as  in  the  analogous  pneumo-pericardium,  when  the  small  channel 
communication  has  healed  up,  the  air  is  rapidly  absorbed.  Since  the 
discovery  of  the  Bacillus  aerogenes  capstdatus  by  Welch,  certain  of  the 
difficulties  connected  with  the  possibility  of  spontaneous  pneumo-peri- 
cardium have  been  to  some  extent  cleared  up.  The  organism  produces 
subcutaneous  emphysema  in  connection  with  wounds,  and  is  associated  with 
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the  presence  of  gas  in  the  blood  and  the  tissues,  as  well  as  in  the  peri- 
cardium, pleura,  and  peritoneum.  In  this  way,  when  connected  with 
traumatic  causes,  pneumo-pericardium  may  take  place. 

Morbid  anatomy. — The  presence  of  gas  within  the  pericardial  sac 
is  invariably  attended  by  pericarditis,  and  there  is  therefore,  in  addition 
to  the  gas,  a  certain  amount  of  exudation  which  is,  as  a  rule,  either  puru- 
lent or  hemorrhagic.  The  pericardium,  when  exposed  by  the  removal  of  the 
anterior  chest  wall,  is  usually  bulged  forwards  in  consequence  of  disten- 
sion, but  this  does  not  occur  when  a  method  of  exit  has  been  provided  by 
some  channel  of  communication.  When  the  pericardium  has  been  inflated 
and  stretched,  the  gas  has  escaped  on  incision  with  a  hissing  sound  and  a 
foetid  odour.  Both  the  investing  and  reflecting  membranes  present  the 
appearances  of  pericarditis  with  a  fibrinous  exudation,  and  a  certain 
amount  of  organisation,  A  yellowish,  brownish,  or  reddish  fluid  with 
foetid  characters  has  always  been  observed.  Some  retraction  of  the  lungs 
and  depression  of  the  diaphragm  have  almost  invariably  been  seen. 

Symptoms. — The  affection  is  accompanied  by  some  of  the  general 
symptoms  of  pericarditis,  marked,  however,  by  a  greater  tendency  to 
rigors,  fluctuating  temperature,  and  profuse  perspirations.  Sleeplessness 
and  delirium  are  also  common ;  dyspnoea,  cyanosis,  and  oedema  are  often 
present.  Precordial  pain,  often  of  a  severe  anginous  character,  along 
with  palpitation  and  syncope,  are  frequently  found.  The  pulse  may 
present  many  features,  but  the  vessel  is  somewhat  empty  and  of  a  low 
pressure,  while  the  pulsations  are  irregular  and  unequal.  A  bulging  of 
the  prtecordia  sometimes  occurs,  but  much  more  commonly  there  is  simply 
disappearance  of  the  visible  cardiac  pulsation,  and  the  feebleness  or 
absence  of  the  impulse  is  the  most  prominent  symptom  on  palpation.  On 
percussion  over  the  praecordia,  a  remarkable  chvergence  from  healthy 
conditions  may  be  made  out.  Instead  of  the  ordinary  cardiac  dulness, 
there  is  a  tympanitic  percussion  sound,  and  this  sometimes  is  accompanied 
by  a  cracked-pot  sound.  It  is  of  importance  to  bear  in  mind  that  the 
percussion  results  vary  on  changing  the  posture.  While  recumbent, 
the  tympanitic  percussion  sound  may  be  present  over  the  entire  prjecordia, 
but  while  sitting  upright  the  lower  portion  of  the  prtecordia  becomes  dull 
from  the  gravitation  downwards  of  fluid.  The  normal  cardiac  sounds  are 
greatly  obscured  by  a  remarkable  series  of  accompaniments  which  are 
perfectly  pathognomonic  of  the  disease.  There  may  be  some  friction 
sound,  and  there  may  be  endocardial  murmurs,  but  these  are  entirely 
overshadowed  by  splashing  noises  like  those  of  a  churn  or  water-wheel, 
occurring  with  the  pulsations  of  the  heart,  and  therefore  rhythmic  or 
arhythmic  according  as  the  action  of  the  heart  is  regular  or  irregular. 
These  different  sounds  may  sometimes  be  heard  at  some  distance  from  the 
patient.  The  course  of  the  disease  is  mostly  unfavourable,  and  in  the 
majority  of  cases  death  has  occurred  within  a  few  days,  or  within  a 
few  hours.  Cases  in  which  the  affection  is  due  to  traumatic  causes  are 
more  favourable  than  those  in  which  fistulous  communication  has  produced 
the  disease. 

Diagnosis. — The  recognition  of  the  disease  should  not  present  much 
difficulty.  The  tympanitic  sound  on  percussion,  altering  its  position 
according  to  the  posture  of  the  patient,  and  the  wonderful  combination  of 
sounds  on  auscultation,  are  perfectly  pathognomonic.  The  two  difficulties 
lie  in  the  possibility  of  mistaking  pneumothorax  on  the  one  hand,  and 
gastric  dilatation  on  the  other,  for  pneumo-pericardium.     With  a  little 
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care  in  the  analysis  of  the  physical  signs  of  pneumothorax,  there  should  be 
no  dubiety,  since  the  condition  of  the  breath  and  voice  sounds  over  the 
region  of  the  lung  should  furnish  clear  evidence  of  the  pleural  lesion, 
while  the  presence  of  an  approximately  normal  area  of  cardiac  dulness, 
even  if  altered  in  position,  will  render  the  matter  clear.  In  gastric  dilata- 
tion an  area  of  tympanitic  percussion  sound  may  be  found  in  the  lower 
portion  of  the  prsecordia,  and  on  auscultation  there  may  be  splashing 
sounds  accompanying  the  movements  of  the  heart.  In  such  cases,  however, 
the  upper  part  of  the  prtecordia  will  never  be  found  to  be  tympanitic,  and 
on  causing  the  patient  to  assume  a  sitting  posture  the  splashing  sounds 
will  disappear. 

Prognosis. — Pneumo-pericardium  is  always  a  serious  condition,  but 
the  outlook  is  much  graver  in  instances  produced  by  a  fistulous  communi- 
cation with  some  other  viscus,  than  in  those  produced  by  traumatic 
causes.  In  the  former  case  the  primary  lesions  are  in  themselves  cal- 
culated to  produce  fatal  results,  being  so  often  of  the  nature  of  septic  or 
malignant  changes.  In  the  latter  a  wound  may  heal  up  rapidly,  and  the 
air  be  speedily  absorbed. 

Treatment. — When  the  disease  is  produced  by  communication  with 
some  adjacent  lesion,  the  treatment  can  only  be  symptomatic,  and  for  the 
most  part  palliative.  In  traumatic  cases,  strict  antiseptic  treatment  must 
be  adopted,  while  the  general  condition  of  the  circulation  is  watched  so  as 
to  obviate  tendencies  to  cardiac  failure.  If  pericarditis  is  a  prominent 
feature,  it  must  be  treated  on  the  principles  already  stated,  and  if  there  be 
much  exudation,  more  especially  if  it  be  purulent  in  character,  it  must  be 
removed  by  appropriate  means. 


PEKICAEDIAL   TUBEECLE. 

Since  the  observations  of  Corvisart,  tuberculous  lesions  of  the  peri- 
cardium have  been  well  known.  Simple  pericarditis  may  occur  in 
tuberculous  subjects  without  any  of  the  appearances  characteristic  of 
tubercle.  With  this  we  have  at  present  no  concern;  but  tubercle  may 
occur  in  the  pericardium  in  its  most  distinct  forms,  and  may  be  primary 
or  secondary. 

Etiology. — This  pericardial  affection  has  been  found  in  every  age, 
from  8  months  to  almost  90  years.  It  is  more  common  in  males  than 
females.  When  primary,  the  disease  can  only  be  explained  on  the 
assumption,  in  those  who  are  very  young,  of  a  congenital  atfection,"  while 
in  older  patients  it  certainly  speaks  for  inherent  weakness,  or  some  pre- 
vious disease  of  the  pericardium,  which  ha,s  rendered  the  serous  membrane 
more  vulnerable.  The  secondary  form  of  the  affection  is  most  usually  the 
result  of  tuberculous  lesions  of  the  pleura,  lung,  or  glands.  The  latter  are 
more  especially  a  source  of  infection,  and  many  instances  regarded  as 
primary  are  really  produced  by  secondary  implication  from  glandular 
affection.  As  part  of  an  acute  general  tuberculosis,  the  affection  of  the 
pericardium  is  rarely,  if  ever,  found  without  coincident  lesions  of  the  other 
serous  membranes. 

Morbid  anatomy. — Two  well-marked  groups  are  formed  by  the 
pathological  appearances  in  this  disease.  There  is,  first,  tuberculous 
pericarditis  characterised  by  fibrinous  and  serous  exudation.  The  fibrinous 
exudate  manifests  a  certain  amount  of  organisation,  and  in  the  fibrous 
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tissue  so  formed  tuberculous  nodules  are  found,  with  giant  cell  systems  and 
other  unmistakable  appearances.  Sometimes,  while  no  definite  tubercles 
are  present,  the  purulent  exudation  within  the  sac  contains  tubercle 
bacilli.  There  is,  secondly,  the  less  common  type,  which  may  be  called 
pericardial  tubercle,  in  which,  with  comparatively  little  exudation,  there 
are  distinct  tubercles,  or  even  larger  tuberculous  masses.  In  all  cases 
there  is  a  considerable  tendency  towards  haemorrhage  into  the  sac,  and 
superficial  ulceration  of  the  serous  membrane  is  not  uncommon ;  it  has 
sometimes  been  so  serious  as  to  involve  perforation  of  the  cardiac  muscle 
and  rupture  of  the  heart. 

Symptoms. — Tuberculous  affections  of  the  pericardium  are  some- 
times absolutely  latent  throughout  their  whole  course,  and  are  only  dis- 
covered on  post-mortem  examination.  In  many  cases,  however,  there  are 
general  symptoms  of  a  tuberculous  character,  such  as  fluctuating  pulse  rate 
and  temperature  curve,  profuse  perspirations,  rapid  emaciation,  and  pro- 
gressive debility — the  appearances,  in  short,  of  hectic.  The  local  evidences 
require  to  be  sought  for,  as  they  are  rarely  present  in  such  a  form  as  to 
attract  attention.  When  they  are  present,  the  local  symptoms  and  physical 
signs  are  simply  those  of  an  ordinary  case  of  pericarditis,  distinguished, 
however,  by  a  greater  tendency  towards  chronicity. 

Diagnosis. — The  recognition  of  pericardial  tubercle  in  any  of  the 
forms  mentioned  may  be  effected  with  comparative  ease,  if  there  be  a 
combination  of  such  general  features  as  are  commonly  attendant  upon 
tuberculosis,  along  with  the  unmistakable  physical  signs  of  pericarditis, 
and  the  diagnosis  will  be  easier  if  tuberculous  lesions  are  present  in  any 
of  the  neighbouring  viscera.  In  doubtful  cases,  presenting  persistent 
symptoms  of  chronic  pericarditis  without  clear  evidence  of  the  presence  of 
tubercle,  it  may  be  advisable  to  resort  to  aspiration  in  order  to  determine 
the  nature  of  the  exudation. 

Prognosis. — This  is  always  unfavourable  in  tuberculous  affections  of 
the  pericardium,  since  the  disease,  as  a  rule,  tends  towards  a  fatal  result, 
usually  from  cachexia.  No  doubt  some  cases  occur  in  which,  as  the  result 
of  fibrous  changes,  a  certain  amount  of  recovery  ensues.  Even  in  such 
cases,  however,  the  tuberculous  process  is  apt  to  follow  its  usual  course  in 
some  other  part,  and  a  fatal  result  is  therefore  likely  to  ensue. 

Treatment. — While  an  attempt  is  made  to  obviate  the  tuberculous 
tendency  of  the  disease,  every  means  must  be  adopted  to  minimise  the 
local  change,  and  to  avert  any  liability  to  cardiac  failure.  The  general 
management,  in  short,  includes  such  means  as  are  suitable  for  tuberculosis 
in  general,  in  addition  to  such  methods  as  have  above  been  seen  to  be 
useful  in  pericarditis.  If  there  be  so  much  exudation  as  to  interfere  with 
the  functions  of  the  heart,  it  may  be  necessary  to  perform  aspiration. 


PEEICAEDIAL  SYPHILIS. 

The  invasion  of  the  pericardium  by  syphilitic  is  less  common  than  by 
tuberculous  changes,  and  but  few  instances  are  on  record. 

Etiology  and  morbid  anatomy. — In  most  of  the  cases  which 
have  been  recorded,  the  affection  took  place  as  a  late  secondary  or 
•tertiary  manifestation  of  the  disease,  but  one  instance  has  been  seen  in  a 
newly  born  child.  The  development  of  characte,i^:ac  gummata  is  rare, 
and  much  more  frequently  there  is  some  infiltration  leading  to  the  forma- 
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tion  of  fibrous  tissue,  resulting  in  pericardial  adhesions,  the  explanation  of 
whicli  is  found  in  some  other  organ. 

Symptoms  and  diagnosis. — The  affection  has  remained  in  most 
instances  unnoticed  during  life,  and  the  lesions  have  been  discovered  on 
post-mortem  examination.  The  lesions  therefore  present  a  contrast  to 
those  which  are  found  in  the  case  of  invasion  of  the  myocardium.  The 
determination,  therefore,  of  a  syphilitic  lesion  of  the  pericardium  can  only 
be  present  when,  in  addition  to  proof  of  the  existence  of  syphilis,  there  are 
physical  signs  of  pericarditis. 

Prognosis  and  treatment. — If  the  affection  were  in  any  instance 
diagnosed,  the  outlook  w^ould  entirely  depend  upon  the  amenability  of  the 
disease  to  appropriate  remedies,  and  it  might  therefore  be  regarded  as  an 
instance  of  therapeutic  prognosis,  In  its  management,  iodide  of  potassium 
would  necessarily  be  the  most  important  remedy  for  internal  use,  while 
the  application  externally  of  the  simpler  mercurial  ointments  might  aid 
in  the  removal  of  the  lesion. 


PEEICARDIAL  NEOPLASMS. 

These  affections  of  the  pericardium  are  uncommon.  It  will  be  con- 
venient, along  with  malignant  changes,  to  include  certain  parasitic 
invasions,  particularly  hydatids  and  actinomycosis. 

Etiology  and  morbid  anatomy. — Primary  cancer  and  sarcoma 
are  extremely  rare.  One  instance  only,  as  a  matter  of  fact,  appears  to  be 
absolutely  established.  Secondary  developments  of  these  affections  are, 
however,  somewhat  less  infrequent,  usually  associated  with  malignant 
disease  of  the  mediastinum,  glands,  pleura,  lung,  or  cesophagus.  In  such 
cases  the  characteristic  structural  features  of  the  disease  which  is  present 
are  found  along  with  infiltration  of  the  serous  and  subserous  tissues. 

Hydatid  cysts  have  been  recorded  in  several  instances.  None  have 
ever  been  recognised  during  life,  but  the  lesions  referred  to  were  discovered 
on  post-mortem  examination.  Actinomycosis  has  been  discovered  at  least 
twice  in  connection  with  the  pericardium,  associated  with  characteristic 
lesions  in  other  organs. 

Symptoms  and  diagnosis. — Malignant  invasion  of  the  peri- 
cardium gives  rise  to  what  may  be  termed  pathological  curiosities,  seeing 
that  the  clinical  effects  are  inconspicuous,  and  the  recognition  of  the  lesion, 
is  practically  impossible.  None  of  the  cases  of  hydatids  were  recognised 
dming  life,  and  the  symptoms  are  therefore  unknown.  The  same  is  true 
as  regards  actinomycosis.  The  diagnosis  of  this  group  of  affections  could 
only  be  possible  if  there  were  characteristic  local  appearances  of  peri- 
cardial implication  in  the  presence  of  the  special  disease  elsewhere. 

Prognosis  and  treatment. — The  outlook  in  all  cases  belonging 
to  this  class  is  absolutely  unfavourable,  and  the  treatment  can  therefore 
only  be  symptomatic. 


HYDEOPEPJCAEDIUM. 

The  pericardial  sac  normally  contains  a  small  amount  of  clear,  yellowish- 
fluid,  usually  from  5  to  10  c.c.  in  amount,  but  sometimes  amounting  to 
100  c.c.     If  this  amount  is  surpassed,  the  condition  must  be  regarded  as 
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pathological,  constituting  hydropericardium,  or  pericardial  dropsy.  This 
is  a  serous  transudation  analogous  to  hydrothorax  and  ascites. 

Etiology. — Hydropericardium  is  necessarily  a  secondary  affection, 
having  its  origin  in  the  various  conditions  which  produce  oedema.  It  is 
caused  by  general  venous  stasis  having  its  origin  directly  in  vahnalar 
disease  or  myocardial  affections,  but  it  may  arise  indirectly  from  pulmonary, 
pleiu-al,  or  renal  disturbances.  It  may  be  produced  locally  by  pressure 
upon  the  cardiac  veins  in  consequence  of  some  new  formation  connected 
with  the  heart,  pericardium,  or  mediastinum.  It  may  further  have  its 
origin  in  cachetic  conditions,  acting  through  the  blood.  The  conception  of 
hydropericardium  ''eoz  vacuo"  cannot  now  be  seriously  entertained.  There  is 
always  a  negative  pressure  in  the  pericardial  sac,  no  matter  how  small  may 
be  the  quantity  of  fluid  which  it  contains,  and  it  is  impossible  to  conceive 
of  any  change  in  the  physics  of  the  thorax  sufficient  to  act  so  powerfully 
upon  the  serous  membrane  as  to  induce  transudation. 

Morbid  anatomy. — The  fluid  found  in  the  pericardial  sac  is  clear, 
with  a  yellowish  tint  and  a  dichroic  tendency.  It  is  occasionally  reddish  in 
consequence  of  the  presence  of  blood,  or  it  may  have  a  dirty  brownish  hue. 
Its  specific  gravity  is,  as  a  rule,  about  1015.  Sometimes  there  is  a  flocculent 
appearance  from  the  presence  of  endothelial  cells,  which  are  usually 
granular,  and  which  are  accompanied  in  some  instances  by  round  cells, 
also  showing  a  granular  tendency.  Small  masses  of  fibrin  are  often  pre- 
sent. Sometimes  cholesterin  crystals  have  been  seen.  The  amount  of 
the  transudate  often  reaches  1000  c.c,  and  this  has  often  been  greatly 
exceeded.  The  sac  is  distended  according  to  the  amount  of  fluid  which  is 
present,  and  it  shows  distinct  fluctuation.  The  serous  surfaces  are  smooth, 
shining,  and  almost  always  free  from  any  fibrinous  exudation,  while  they 
are  pale  on  account  of  pressure  on  the  vessels  of  the  membrane.  The  peri- 
cardium is  often  thickened,  but  sometimes  it  is  abnormally  thin.  The 
subepicardial  fat  is  diminished  in  quantity,  and  the  tissues  underlying  it 
are  frequently  pale  and  even  oedematous.  The  muscular  tissue  of  the  heart 
is  pale  and  flabby.  There  may  be  oedema  of  the  cellular  tissues  of  the 
mediastinum,  and  there  is  often  compression  of  the  lower  portions  of 
the  lungs. 

Symptoms. — Hydropericardium  produces  symptoms  which  are  usually 
hut  one  part  of  a  great  series,  and  its  appearances  are  commonly  over- 
shadowed by  the  clinical  features  belonging  to  the  conditions  from  which 
it  arises.  As  a  rule,  the  temperature  is  normal,  or  even  below  normal. 
There  are  often  uncomfortable  sensations  of  oppression  in  the  chest,  while 
dyspnoea,  cyanosis,  and  oedema  are,  in  at  least  some  degree,  of  constant 
occurrence.  Syncopal  tendencies  are  common,  and  there  may  be  a  soporose 
inclination,  often  with  a  mild  mutterins;  delirium  towards  evenmg.  The 
attitude  is  not  infrequently  that  of  orthopnoea.  The  pulse  is  usually  empty, 
frequent,  and  irregular.  The  veins  of  the  neck  are  tm-gid,  and  the  pree- 
cordia  may  be  prominent.  Weakening  of  the  cardiac  impulse  is  often 
observed,  and  the  vocal  fremitus  over  the  pra?cordia  is  lessened.  There  is 
an  increased  area  of  cardiac  dulness,  which  assumes  the  form  that  has  been 
seen  to  be  characteristic  of  pericardial  exudation.  The  heart  sounds  are 
feeble,  and  if  murmurs  have  preA-iously  been  present,  they  lose  their  inten- 
sity. It  need  not  be  said  that  a  friction  sound  is  absent.  The  liver  is  often 
enlarged,  as  well  as  the  spleen,  and  ascites  is  frequently  present.  The 
renal  secretion  is  diminished  and  often  albuminous,  while  cedema  of  the 
bases  of  the  lungs  or  hydrothorax  may  be  discovered. 
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Diagnosis  and  prognosis, — The  recognition  of  hydropericardium 
must  rest  upon  the  presence  of  signs  of  etfasion,  with  the  absence  of  any 
proof  of  pericarditis,  but  the  diagnosis  is  facilitated  by  the  existence  of  such 
causes  as  are  known  to  produce  it.  The  outlook  in  dropsy  of  the 
pericardium  entirely  depends  upon  the  causes  which  have  induced  it,  and 
if  these  are  remediable,  the  prognosis  is  more  hopeful  than  when  they  are 
permanent. 

Treatment. — Seeing  that  hydropericardium  is  but  a  symptom  of  some 
primary  affection,  its  management  depends  upon  the  treatment  of  the 
original  disease,  and  in  addition  to  such  appropriate  methods,  the  use  of 
dry  food  along  with  diuretics  and  purgatives  will  be  indicated.  If  the 
amount  of  fluid  causes  much  interference  with  circulatory  functions,  it 
will  be  necessary  to  have  recourse  to  paracentesis. 

H^MOPEEICAKDIUM. 

As  has  already  been  seen,  blood  may  be  present  in  several  forms  of 
pericarditis,  more  especially  when  occurring  in  the  course  of  scurvy,  cancer, 
and  tubercle,  as  well  as  in  renal  diseases  and  alcoholic  conditions,  but 
hffimopericardium  is  to  be  regarded  as  a  different  affection  from  these. 

Etiology. — The  causes  of  hsemopericardium  may  be  traumatic  or 
idiopathic.  Amongst  the  former  class  are  wounds  inflicted  by  projectiles 
or  sharp  instruments,  but  the  affection  occasionally  occurs  in  consequence 
of  a  blow  or  a  fall.  In  these  latter  cases,  however,  there  has  probably  been 
some  structural  alteration  predisposing  to  hsemopericardium.  The  patho- 
logical factors  producing  htemopericardium  are  rupture  of  the  heart,  of 
a  coronary  artery,  of  the  aorta,  or  of  an  aneurysm ;  but  ulceration  of  the 
heart  or  of  one  of  the  blood  vessels  is  sometimes  to  be  made  out. 

Morbid  anatomy. — The  amount  of  blood  contained  in  the  peri- 
cardium varies  considerably,  and  depends  entirely  upon  the  cause  of  the 
escape  and  the  time  which  has  been  occupied.  The  blood  may  be  entirely 
coagulated,  or  altogether  fluid.  Most  commonly,  however,  a  certain  amount 
of  coagulation  has  taken  place,  although  some  of  the  blood  usually  remains 
fluid.     Careful  examination  reveals  the  source  of  the  escape. 

Symptoms. — The  clinical  features  presented  by  the  affection  are 
somewhat  variable.  Sometimes  the  events  unfold  themselves  with  a  swift- 
ness that  is  dramatic ;  at  other  times  there  is  a  protracted  and  lingering 
passage  into  a  condition  of  asystole.  Occasionally  a  sharp  stabbing  pain 
precedes  the  incidence  of  the  affection.  Giddiness  and  faintness  are  often 
the  first  symptoms  of  disaster ;  but  no  matter  how  the  onset  occurs,  there 
is  a  quicker  or  slower  passage  into  unconsciousness.  The  aspect  is  that  of 
deathly  pallor,  usually  with  a  cold  perspiration  bathing  the  features.  The 
pulse  is  empty,  feeble,  and  irregular.  On  examining  the  chest,'  there 
is  usually  a  total  absence  of  all  characteristic  appearances,  except  in  such 
cases  as  have  developed  slowly,  when  the  area  of  dulness  may  be  somewhat 
enlarged. 

Diagnosis. — The  recognition  of  the  nature  of  the  event  is  only  pos- 
sible when  the  presence  of  some  affection  likely  to  produce  it  has  been 
previously  established.  If  such  a  condition  is  known  to  have  been  present, 
and  is  followed  by  sudden  collapse,  the  condition  may  be  inferred. 

Prognosis  and  treatment.  —  With  very  few  exceptions,  the 
prognosis  is  absolutely  hopeless,  and  no  methods  of  treatment  are  of  any 
avail.  G.  A.  GIBSON. 
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The  endocardial  membrane  is  liable  to  a  series  of  affections,  most  of  which 
are  secondary  to  disease  elsewhere.  However  the  various  lesions  of  the 
endocardium  may  terminate,  they  practically  fall  into  two  groups — endo- 
carditic  and  degenerative.  Of  these  two  classes,  the  former  will  be  dealt 
with  in  the  following  section ;  the  degenerative  lesions  will  be  discussed 
in  that  which  succeeds  it  on  the  Chronic  Affections  of  the  Valves. 


ENDOCARDITIS. 

The  classification  of  endocarditis,  which  has,  at  least  in  this  country, 
been  mostly  adopted,  is  unsatisfactory.  It  has  been  customary  to  divide 
the  disease  into  an  acute  and  a  chronic  form,  and  the  acute  has  been 
further  subdivided  into  malignant  and  simple  varieties.  It  is  impossible 
to  regard  this  arrangement  as  adequate.  Every  form  of  acute  endocarditis 
is  attended  by,  if  not  due  to,  the  presence  of  micro-organisms,  and  the 
same  pathogenic  agents  have  been  found  in  those  forms  of  disease  commonly 
looked  upon  as  malignant,  and  in  those  which  are  not.  The  lesions  also 
found  after  death  are  often  similar  in  cases  which  would  be  diagnosed  as 
belonging  to  different  classes.  From  the  clinical  point  of  view,  further, 
the  distinction  between  malignant  and  simple  acute  endocarditis  is  attended 
by  great  difficulty.  Many  cases  which  appear  for  a  time  to  be  free  from 
any  malignant  tendency  undergo  a  disastrous  change  in  their  clinical 
appearances,  while  others,  commencing  apparently  with  serious  symptoms, 
take  a  favourable  turn  and  terminate  satisfactorily.  It  therefore  follows 
that  a  different  classification  is  advisable ;  in  the  following  pages,  accord- 
ingly, the  disease  will  be  grouped  under  the  forms  of  acute,  subacute,  and 
chronic  endocarditis. 

The  frequency  of  endocarditis  cannot  be  determined  with  such  accuracy 
as  in  the  case  of  pericarditis,  seeing  that  the  symptoms  relied  upon  for 
diagnosis  are  far  from  uniform,  but,  judging  by  Gillespie's  statistics  of  the 
Eoyal  Infirmary  of  Edinburgh,  the  disease  is  by  no  means  so  common  as 
pericarditis.  In  a  total  of  2368  cases  of  heart  disease,  admitted  between 
1891  and  1896,  there  were  only  fifty  diagnosed  as  endocarditis,  twenty-six 
males  and  twenty-four  females,  of  whom  fourteen  and  eighteen  respectively 
died.  There  can  be  no  doubt  that  this  somewhat  understates  the  frequency 
of  the  disease,  which  must  have  been  a  frequent  attendant  upon  many  other 
diseases  under  treatment. 

Etiology. — Among  predisposing  causes  of  endocarditis,  some  place 
must  be  allowed  to  the  influence  of  heredity.  All  who  have  worked  at  the 
subject  are  at  one  in  regarding  inherited  liability  to  endocardial  changes 
as  an  important  factor.  With  regard  to  sex,  it  has  often  been  stated  that 
simpler  forms  of  endocarditis  are  more  frequent  amongst  men,  while  graver 
types  are  most  commonly  found  in  women  ;  but  the  recent  observations  of 
Kelynack,  and  of  Kanthack  and  Tickell,  throw  doubt  upon  the  correctness 
of  this  view,  seeing  that  more  than  60  per  cent,  of  their  fatal  cases  of 
endocarditis  belong  to  the  male  sex.  As  to  age,  the  affection  is  essentially 
a  disease  of  the  active  period  of  adult  life,  its  incidence  being  most  frequent 
between  the  ages  of  20  and  40.  Previous  disease  of  the  valves  is  a  most 
important   agent    predisposing   to   endocarditis,  a   fact   which   was   first 
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observed  by  Paget.  Amongst  predisposing  agencies  must  finally  be 
mentioned  a  large  number  of  previous  diseases,  some  general,  some  local, 
but  as  they  are  frequently  associated  in  a  more  dii-ect  etiological  con- 
nection, it  is  more  satisfactory  to  place  such  affections  among  the  exciting 
causes  of  endocarditis. 

Exciting  causes. — The  exciting  causes  of  endocarditis  are  ahiiost 
entii-ely  connected  with  infective  processes  and  constitutional  affections. 
Scarlet  fever,  measles,  smallpox,  influenza,  erysipelas,  pneumonia,  and  septi- 
cemia furnish  a  considerable  proportion  of  cases.  Enteric  fever,  diphtheria, 
malaria,  and  tubercle  are  only  found,  in  exceptional  instances,  to  underhe 
endocarditis.  The  rheimiatic  group  of  diseases  comprises  the  most  frequent 
causes  of  the  affection ;  indeed,  they  give  rise  to  the  largest  proportion  of 
all  cases  of  endocarditis.  The  researches  of  Poynton  and  Paine  have  gone 
far  to  prove  the  microbic  origin  of  acute  rheumatism  and  its  cardiac  effects. 
Xumerous  statistics  have  been  compiled  with  reference  to  the  frequency  of 
endocardial  complications  in  acute  rheumatism.  The  figures  which  have 
been  published  vary  enormously,  and  it  would  serve  no  good  purpose  to 
quote  them ;  seeing  that  they  have  been  gathered  from  many  climates,  and 
from  patients  of  very  different  ages,  some  discrepancies  might  be  expected, 
but  the  excessive  divergencies  are  probably  due,  at  least  in  part,  to  the 
influence  of  the  personal  equation.  There  is  one  observation  which  must  be 
added — acute  rheumatism  during  childhood  produces  more  serious  effects 
on  the  endocardium  than  is  the  case  in  adult  life.  Many  cases  of  endo- 
carditis are  due  to  what  may  be  called  latent  rheumatic  affections,  chief 
amongst  which  is  chorea ;  but  in  addition  to  chorea,  other  manifestations 
of  a  rheumatic  taint  may  throw  an  etiological  light  upon  endocarditis. 
Erythema  nodosum  has  been  frequently  found  in  this  connection,  and 
rheumatic  nodules  tell  the  same  tale.  The  group  of  disorders  usually 
termed  gouty,  is  occasionally  the  starting  point  for  endocarditis.  Xephritis 
not  infrequently  precedes  attacks  of  acute  endocarditis.  In  some  of  these 
cases  the  same  morbific  agent  may  be  the  cause  both  of  the  renal  and 
cardiac  lesions,  but  this  can  scarcely  be  the  case  in  regard  to  chronic 
kidney  disease,  where  some  secondary  infection  is  probably  found. 

It  is  more  than  probable  that  bacterial  infection  is  present  in  every 
case  of  acute  and  subacute  endocarditis.  Micro-organisms  have  been 
discovered  in  every  form  of  acute  endocardial  vegetation.  Pyogenic 
microbes  are  most  frequently  seen,  but  many  bacilli  and  cocci  have  been 
detected.  Certain  special  forms  have  been  described,  such  as  the  Bacillus 
endocurditidis  capsulatus griseus  of  "Weichselbaum  and  Ketter;  the  B.immo- 
bilis  et  foetidus  of  Frankel  and  Sanger ;  and  the  Micrococcus  endocarditidis 
rugcUus  of  "Weichselbaum.  In  most  instances  only  one  organism  has  been 
found,  but  cases  have  been  described  in  which  several  varieties  have 
coexisted.  When  embolism  occurs  in  acute  rheumatism,  the  same 
organism  is  found  in  the  primary  and  secondary  lesions.  Many  investi- 
gations have  been  carried  out  with  the  vievr  of  determining  how  such 
organisms  produce  endocarditis.  It  has  been  held,  on.  the  one  hand,  that 
the  mere  presence  of  organisms  in  the  blood  was  a  sufficient  cause  of 
endocarditis ;  while  it  has  been  asserted,  on  the  other,  that  such  organisms 
are  carried  by  the  blood  into  the  substance  of  the  endocardium,  and 
produce  embolism  there.  The  question  is  surrounded  by  difficulties 
arising  from  the  fact  that  the  arterial  valves  of  the  heart  are  destitute 
of  blood  vessels.  All  observers  are  agreed  that  experimental  endocarditis 
can  be  most  easily  produced  by  the  introduction  of  organisms  after  the 
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endocardium  has  been  wounded,  as  for  example  by  the  introduction  of 
a  stylet  through  one  of  the  arteries  or  veins.  Such  mechanical  injuries 
are  not,  however,  necessary,  since  the  introduction  of  streptococci  or 
staphylococci  is  in  itself  sufficient  to  set  up  endocarditis.  By  cultivation, 
organisms  have  been  obtained  from  the  vegetations  of  endocarditis  destitute 
of  malignant  or  ulcerative  features,  which  when  injected  into  the  rabbit 
gave  rise  to  most  extensive  lesions.  It  is  probable  that  the  blood  may 
sometimes  contain  a  poison  of  sufficient  virulence  to  produce  endocarditis 
without  previous  lesions ;  while  in  other  instances,  previous  lesions  have 
a  determining  influence.  This  is  not  only  a  fact  derived  from  the  results 
of  experiment,  but  is  an  observation  of  everyday  occurrence  in  morbid 
anatomy.  It  seems  probable,  from  the  recent  observations  of  Sidney 
Martin,  that  certain  of  the  chemical  substances  produced  by  the  action 
of  staphylococci  have  a  destructive  influence  upon  the  structure  of  the 
heart. 

In  most  of  the  diseases  which  have  been  referred  to  as  factors  in  the 
production  of  endocarditis,  it  seems  probable  that  double  infection  is  at 
work.  As  is  well  known,  whatever  may  be  the  special  cause  of  scarlet 
fever,  most  of  its  serious  symptoms  in  grave  cases  are  due  to  the  presence 
of  streptococci  or  staphylococci.  So,  in  the  case  of  the  diseases  which  have 
been  mentioned,  it  seems  probable  tliat  some  pathogenic  organisms  have 
obtained  entrance  into  the  blood,  and  have  added  their  effects  to  the 
influence  of  the  primary  affection.  To  all  these  causes  of  endocarditis 
must  be  added  the  influence  of  long-continued  muscular  strain.  This 
factor,  especially  when  associated  with  pathogenic  conditions  of  the  blood, 
produces  disastrous  effects  upon  the  lining  membrane  of  the  heart. 

Morbid  anatomy. — ^Acute  endocarditis  is  much  more  frequently 
found  on  the  left  than  on  the  right  side  of  the  heart.  It  is  believed  that 
two  factors  lead  to  this  disproportion — the  higher  blood  pressure  within 
the  cavities  of  the  left  side,  and  the  arterialised  condition  of  the  blood 
which  they  contain.  This  statement  must  be  taken  with  the  reservation 
that  amongst  those  varieties  clinically  termed  malignant,  a  somewhat 
larger  proportion  affect  the  right  side,  the  explanation  of  which  seems 
to  be  that  septic  poisons  are  more  likely  to  encomiter  the  right  side  of 
the  heart  on  entering  the  circulation. 

Any  part  of  the  endocardium  may  be  affected,  but  certain  portions  are 
specially  liable  to  implication.  The  disease  occasionally  attacks  the 
membrane  lining  the  cavities  of  the  heart,  when  it  is  termed  parietal ; 
but  in  the  overwhelming  proportion  of  cases  it  only  attacks  the  valves, 
when  it  is  called  valvular  endocarditis.  The  aspect  of  the  valves  almost 
always  affected  is  the  surface  exposed  to  the  blood  stream — the  auricular 
surface  of  the  venous,  and  the  ventricular  surface  of  the  arterial  valves. 
The  lesions  are  not  situated  at  the  edges  of  the  cusps,  but  at  a  short 
distance  from  them,  at  that  part  which  comes  into  most  forcible  contact 
with  the  opposing  cusp. 

A  long  series  of  lesions  is  found  in  endocarditis,  obviously  dependent 
upon  three  conditions — the  severity  of  the  process,  the  extent  of  the 
reaction,  and  the  duration  of  the  disease.  The  lesions  cannot  be  definitely 
separated  from  one  another,  and  they  form  a  chain,  the  widely  dissimilar 
ends  of  which  are  united  by  a  perfect  series  of  links. 

Acute  endocarditis. — The  first  stage  in  the  production  of  acute 
endocarditis  is  some  dulness  of  the  membrane  from  the  products  of 
irritation,  with  cloudy  swelling  of  the  tissues.     By  the  increase  of  these 


74  CIRCULATORY  SYSTEM. 

changes,  a  thickening  of  the  part  occurs,  giving  rise  to  some  prominence, 
which  may  be  white,  grey,  or  green  in  tint.  The  elevation  can  usually 
be  removed  by  gentle  rubbing,  and  it  leaves  a  distinct  abrasion  of  the 
surface.  Shortly  afterwards,  smaller  projections  take  their  origin  from  the 
surface  and  edges  of  the  little  prominence,  and  give  rise  to  a  cauliflower- 
like excrescence.  The  further  pathological  progress  may  diverge  at  this 
stage,  the  changes  may  become  less  acute,  in  which  case  the  mass  assumes 
a  firmer  consistence ;  or,  on  the  other  hand,  the  thickened  portion  may 
give  way  and  produce  an  ulcer  with  the  liberation  of  the  vegetations. 
This  necrotic  process  may  be  so  severe  as  to  produce  perforation  of  a  cusp, 
or  of  the  wall  of  the  heart  itself. 

The  microscopic  examination  of  acute  endocarditis  shows  at  first  the 
presence  of  small  round  cells  caused  by  the  proliferation  of  the  connective 
tissue  corpuscles.  They  occupy  the  fibrous  layer  beneath  the  endothehum, 
and  extend  into  the  areolar  tissue  next  to  the  myocardium,  and  even 
invade  the  intermuscular  septa.  The  endothelium  covering  the  affected 
part  breaks  down,  so  that  the  small  cell  infiltration  projects  freely,  and 
deposits  of  fibrin  take  place  upon  the  sm-face.  In  the  spaces  between 
the  fibrinous  layers,  as  well  as  upon  the  free  surface,  are  masses  of 
organisms,  most  usually  staphylococci,  streptococci,  and  diplococci.  Many 
other  forms  of  organism  may  be  found. 

Dui'ing  the  development  of  these  changes,  there  is  a  tendency  to- 
wards the  separation  of  fragments  which  are  carried  as  emboli  along 
with  the  blood  stream,  and  give  rise  to  simple  infarction,  or  pyeemic 
abscess,  according  to  circumstances.  In  endocarditis  of  the  left  side  of 
the  heart,  the  organs  which  suffer  are — in  order  of  frequency — kidney, 
spleen,  brain,  and  liver.  When  the  affection  involves  the  right  side  of 
the  heart,  the  embolic  processes  are  usually  confined  to  the  lungs. 

Subacute  endocarditis. — In  this  form  of  endocarditis  the  processes 
are  much  more  gradual,  whether  on  account  of  the  less  severity  of  the 
process,  the  greater  extent  of  the  reaction,  or  the  long  duration  of  the 
disease.  On  account  of  the  greater  tendency  to  the  formation  of  fibrous 
tissue,  the  resulting  lesions  are  more  vegetative  or  verrucose  in  their  type ; 
the  granidations  are  more  permanent ;  there  are  more  adhesions  between 
the  cusps ;  and  there  is  less  loss  of  tissue. 

The  appearances  presented  by  the  diseased  structures  are — thickening 
of  the  endocardium,  adhesions  of  the  cusps  to  one  another,  and  firm 
vegetations.  Microscopic  examination  shows  an  infiltration  of  the  endo- 
cardium with  small  round  cells,  and  the  granulations  are  formed  of  firm 
fibrous  tissue,  upon  the  surface  of  which  recent  deposits  of  fibrin  are 
commonly  observed.  Micro-organisms  are  often  determined  in  such  cases, 
and  they  are  usually  identical  with  those  which  are  found  in  the  acute 
variety  of  the  disease.  In  a  proportion  of  cases  no  organisms  can  be 
detected.  They  have  died  before  the  stage  which  is  present  has  been 
reached. 

Chronic  endocarditis. — In  this  form  of  the  disease,  the  conservative 
and  reparative  processes  are  still  more  marked;  and  it  is  therefore 
characterised  by  the  presence  of  firm  vegetations,  resistent  thickenings, 
and  rigid  union  of  the  cusps.  A  deposition  of  lime  salts  very  often 
occurs.  The  lesions  of  chronic  endocarditis  constitute  one  large  and 
important  group  of  the  chronic  valvular  affections,  which  are  separately 
described.  The  appearances  in  chronic  endocarditis  are  those  of  deformity 
of  the  valves,  wdth  or  without  vegetations ;  and  these  lesions  produce  the 
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various  effects  of  obstruction  or  incompetence.  The  microscopic  examina- 
tion shows  dense  fibrous  tissue,  somewhat  stratified  in  arrangement, 
frequently  associated  with  deposits  of  fibrin  upon  the  surface,  in  the 
meshes  of  which  various  organisms  are  sometimes  found.  In  the  majority 
of  cases  observed  there  are  no  organisms,  as,  even  if  they  have  been  present 
at  one  period,  they  have  ceased  to  exist.  In  this,  as  in  the  other  forms 
of  endocarditis,  emboUsm  may  occur. 

Symptoms. — The  clinical  features  of  endocarditis  form  a  some- 
what indefinite  group,  but  it  is  possible  to  classify  most  cases  under 
one  or  other  of  the  three  great  divisions  already  mentioned — (1)  the 
acute,  malignant,  or  ulcerative ;  (2)  the  subacute,  verrucose,  or  vegetative ; 
(3)  the  chronic,  sclerotic,  or  contracting.  It  is,  however,  often  difficult 
to  place  certain  instances  of  the  disease  under  any  one  of  these  divisions, 
inasmuch  as  there  may  be  doubt,  on  the  one  hand,  whether  they  should 
be  placed  in  the  first  or  second  group,  and,  on  the  other,  whether  they 
should  be  relegated  to  the  second  or  the  third. 

Acute  endocarditis. — Two  main  tendencies  are  manifested  by  cases 
belonging  to  this  division — the  typhoid  and  the  intermittent. 

Typhoid  type. — In  this  form,  the  temperature  is  usually  high  and  sus- 
tained, the  pulse  frequent  and  feeble,  the  respiration  shallow  and  hurried. 
There  are  profuse  perspirations ;  the  tongue  is,  as  a  rule,  dry,  often  glazed 
and  fissured ;  but  in  the  earlier  period  of  the  disease  there  may  be  a  central 
fur  bordered  by  red  edges.  Meteorism  and  diarrhoea  are  common,and  melsena 
occasionally  occurs.  The  spleen  may  be  enlarged;  albuminuria  is  very 
frequent,  and  hsematuria  is  sometimes  present.  Eosy  papules  appear  upon 
the  skin,  and  sometimes  become  purpuric,  while  the  mucous  membrane 
of  the  mouth  and  conjunctiva  may  have  extravasations.  These  appear- 
ances are  produced  by  emboli,  and  the  same  organisms  have  been  found 
in  them  as  on  the  endocardium.  An  apathetic  or  soporose  condition 
tends  towards  coma  in  some  instances,  and  towards  delirium  in  others.  The 
results  of  physical  examination  are  often  indefinite.  The  pulse  is  empty, 
compressible,  frequent,  irregular,  and  shows  dicrotism,  or  even  hyper- 
dicrotism.  The  cardiac  impulse  is  weak,  and  the  sounds  feeble.  If  the 
affection  does  not  cause  death  at  an  early  period,  the  area  of  cardiac 
dulness  may  enlarge,  while  the  waning  sounds  become  muffled  or  impure. 
Systolic  murmurs  in  the  mitral  and  tricuspid  areas  are  usually  present ; 
but  presystolic  or  diastolic  murmurs  may  occur  in  those  regions,  while 
systolic  and  even  diastolic  murmurs  may  be  developed  at  the  base. 

The  course  of  this  typhoid  form  is  usually  rapid,  and  cases  have 
proved  fatal  on  the  second  day  of  the  disease.  Death  usually  occurs 
from  acute  general  infection,  or  from  heart  failure  in  consequence  of 
extension  of  the  process  to  the  myocardium.  Embolic  implication  of  the 
central  nervous  system  or  pulmonary  complications  may,  however,  be  the 
cause  of  death.  Less  frequently  the  disease  passes  into  a  subacute  form, 
and  may  even,  although  rarely,  become  chronic. 

The  intermittent  type  of  acute  endocarditis  is  distinguished  by 
septicsemic  features.  The  temperature  is  irregular  and  intermittent ;  the 
pulse  rate  fluctuates  widely;  and  the  respirations  are  very  variable  in 
frequency.  Profuse  perspirations  occur  at  the  termination  of  the  febrile 
periods  Complete  anorexia  with  furred  tongue  and  diarrhoea  may  be 
considered  the  rule.  The  spleen  is  almost  always  enlarged.  The  serous 
membranes  are  often  affected,  while  hematuria  or  hemiplegia  may  in- 
dicate embolic  processes   in  the  kidney  or   brain.      Cerebral  symptoms, 
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such  as  delirium  or  coma,  may  take  place.  Careful  examination  of  the 
circulatory  organs  may  fail  to  give  any  definite  information.  The  pulse 
is  usually  empty  and  irregular,  while  tending  towards  dicrotism.  The 
cardiac  impulse  is  feeble,  and  the  precordial  dulness  is  enlarged.  Systolic 
mitral  and  tricuspid  murmurs,  and  accentuation  of  the  second  pulmonary 
sound,  are  almost  always  present ;  but  as  they  may  occur  in  any  condition 
of  pyrexia,  they  are  not  of  much  value.  If  obstructive  murmurs  develop, 
they  yield  valuable  evidence.  Many  instances  of  the  disease  run  a  latent 
course,  and  are  only  revealed  by  some  disturbance  of  the  circulatory 
system,  such  as  the  sudden  development  of  a  previously  absent  valvular 
disease,  the  abrupt  onset  of  cardiac  failure,  or  the  occurrence  of  embolic 
processes  in  other  organs.  The  disease  often  runs  a  prolonged  course. 
It  may  continue  in  an  acute  form  for  weeks,  and  cause  death  by  asthenia, 
or  by  one  of  its  many  complications;  or  it  may  pass  into  a  less  acute 
form,  with  occasional  exacerbations  lasting  for  months.  Sometimes,  but 
rarely,  it  assumes  some  still  more  chronic  form.  Until  quite  recently, 
the  end  has  been  almost  invariably  fatal. 

Subacute  endocarditis. — This  form  of  endocarditis  is  frequently  un- 
attended by  any  general  symptoms.  When  occurring  as  a  complication 
or  sequel  of  some  general  disease,  such  as  acute  rheumatism,  it  sometimes 
does  not  even  cause  any  alteration  of  the  temperature,  already  elevated, 
and  but  little  change  in  the  pulse  or  respiration.  Even  when  taking 
origin  in  some  chronic  disease, — for  example,  nephritis, — it  can  sometimes 
only  be  detected  by  careful  physical  examination  of  the  heart,  and  this 
even  may  be  fallacious.  On  the  other  hand,  the  onset  of  endocarditis  may 
be  attended  by  rise  of  temperature,  acceleration  of  pulse,  and  frequency 
of  breathing.  There  are  occasional  subjective  sensations  connected  with 
the  heart,  such  as  pain  and  palpitation,  or  faintness  and  giddiness.  The 
pulse  becomes  empty  and  compressible,  as  well  as  increased  in  frequency 
and  irregular  in  rhythm.  The  cardiac  impulse  becomes  feeble,  but  in 
consequence  of  its  excitement  the  short  sharp  tap  may  be  mistaken  for 
an  exaggerated  impulse.  The  area  of  dulness  is  often  increased.  The 
results  of  auscultation  furnish  many  possibilities  of  error.  In  every 
febrile  condition  the  heart  is  apt  to  undergo  dilatation,  leading  not  only  to 
muffling  of  the  cardiac  sounds,  but  to  the  development  of  systolic  murmurs 
from  incompetence  at  the  auriculo-ventricular  orifices,  produced  by  relaxa- 
tion of  the  tissues.  Such  murmurs  furnish  no  indication  of  endocarditis, 
and  the  only  physical  signs  pathognomonic  of  endocarditis  are  obstructive 
murmurs,  such  as  systolic  aortic  or  presystolic  mitral  murmurs.  "WTien  a 
systolic  mitral  murmur,  however,  is  developed  at  a  very  early  period  of 
the  febrile  attack,  it  may  with  justice  be  regarded  as  presumptive  evidence 
of  endocarditis,  seemg  that  it  has  occurred  before  there  has  been  time 
for  the  development  of  regurgitation  by  means  of  cardiac  relaxation. 
This  has  been  clearly  shown  by  Sansom.  Accentuation  of  the  pulmonary 
second  sound  is  extremely  common.  Breathlessness,  cough,  and  other 
pulmonary  symptoms  may  arise  in  consequence  of  implication  of  the  lungs 
by  cardiac  weakness.  Albuminuria  and  hsematuria  may  ensue  as  secondary 
effects  of  cardiac  failure.  Headache,  restlessness,  and  sleeplessness  may  be 
produced  by  failure  of  blood  supply  to  the  brain.  Embolic  processes  fre- 
quently occur,  giving  rise  to  characteristic  local  effects.  Sudden  pain  in  the 
loins,  rigors,  and  hematuria  are  evidences  of  renal  embolism.  Pain  over  the 
left  hypochondrium,  sometimes  with  shivering,  and  succeeded  by  enlargement 
of  the  area  of  splenic  dulness,  may  denote  embolism  of  the  spleen.     The 
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sudden  onset  of  paralytic  effects  will  prove  embolism  of  the  brain.  Internal 
pain,  with  htemorrhage  from  a  mucous  membrane,  may  indicate  embolism 
of  some  part  of  the  alimentary  tract ;  and  local  absence  of  the  pulse,  with 
a  chilly  siu-face,  darting  pains,  and  paresis  may  follow  emboHsm  of  the 
artery  of  a  limb.  Sudden  death  from  cardiac  failure  sometimes  results 
from  coronary  embolism.  Erythema  nodosum  in  subacute  endocarditis  has 
been  attributed  to  embolism,  but  as  it  is  always  associated  with  rheumatism, 
it  is  more  probable  that  it  results  from  the  local  action  of  the  as  yet 
unknown  poison  of  that  disease.  Such  complications  as  pericarditis  and 
pleurisy  are  rather  frequent,  more  usually  from  the  widespread  influence 
of  the  primary  affection,  than  by  extension.  It  is  probable  that  myo- 
carditis arises  in  many  instances  by  direct  extension  from  the  diseased 
endocardium,  and  that  it  is  the  cause  of  the  weak  and  irregular  pulse,  the 
feeble  and  flickering  impulse,  and  the  breathlessness  and  faintness  so  often 
found.  Pneumonia  is  more  commonly  a  precursor  than  a  complication  of 
endocarditis ;  but  secondary  hypostatic  changes  in  the  lung  are  extremely 
common  as  sequels  of  endocarditis. 

The  course  of  subacute  endocarditis  is  more  lengthy  than  even  that  of 
the  intermittent  type  of  the  acute  form  of  the  disease,  and  it  commonly 
terminates  in  the  gradual  recovery  of  the  patient  as  regards  general  health, 
with  the  development  of  a  chronic  valvular  lesion  as  the  local  result.  It 
must  always  remain  in  doubt  whether  absolute  recovery  ever  ensues. 

Chronic  endocarditis. — This  form  of  the  disease  is  not  attended  by 
any  general  symptoms,  except  such  as  result  from  the  circulatory  disturb- 
ances to  wliich  it  leads.  Pyrexia  is  only  present  if  an  acute  attack  has 
been  lighted  up,  or  if  some  compHcation  occurs.  The  local  symptoms  and 
physical  signs  of  chronic  endocarditis  are  entirely  the  result  of  the  changes 
in  the  valvular  and  muscular  conditions  to  which  it  leads,  and  they  fall 
more  naturally  under  the  group  of  chronic  valvular  lesions,  to  which  the 
reader  is  now  referred. 

Diagnosis — Acute  endocarditis. — The  recognition  of  acute  endo- 
carditis is  sometimes  a  matter  of  considerable  diflicidty,  as  must  be  apparent 
from  the  statements  which  have  already  been  made  in  considering  the 
♦symptoms  of  the  disease.  It  is  scarcely  necessary  to  reiterate  what  has 
been  said  in  regard  to  the  physical  signs  produced  by  acute  endocarditis, 
but  it  is  necessary  to  point  out  that  the  affection  may  be  mistaken  for 
septicasmia,  acute  tuberculosis,  and  enteric  fever.  Septicaemia  is  the  disease, 
above  all  others,  for  which  the  affection  may  be  mistaken,  and  this  cannot 
be  matter  for  surprise,  since  a  large  proportion  of  the  cases  of  acute  endo- 
carditis are  septic  in  origin.  It  therefore  comes  to  be  a  question,  in  any 
given  case,  whether  the  septic  infection  is  attended  by  endocardial  changes 
or  not.  In  both  instances  there  are  characteristic  features  as  regards  the 
pulse,  the  skin,  and  the  temperature,  and  the  sole  distinction  between  cases 
with  and  without  endocarditis  must  arise  from  the  physical  examination  of 
the  heart.  Acute  tuberculosis  is  less  hkely  to  be  a  cause  of  error,  since  the 
periodic  fluctuations  of  pulse  and  temperature  and  the  excessive  nocturnal 
perspirations  are  more  regular  in  their  occurrence,  while  the  wasting  is  much 
more  rapid.  There  are,  moreover,  often  definite  clinical  features  of  local 
lesions,  for  example,  of  the  lungs,  of  the  abdomen,  or  of  the  brain,  and  in 
almost  aU  cases  the  heart  gives  absolutely  negative  evidence  when 
examined.  Enteric  fever  may  present  such  aberrant  symptoms  as  to  lead 
to  difficulty.  Every  clinical  feature  of  diagnostic  value  may  be  absent, 
and  thereby  lead  to  doubt.    Even  in  such  cases,  nevertheless,  the  regularity 
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and  infrequency  of  the  pulse,  and  the  peculiar  characters  of  the  tempera- 
ture, may  be  of  use  in  distinguishing  the  affection  from  endocarditis,  even 
when  cardiac  symptoms  and  sounds  are  present.  It  need  hardly  be  added 
that  at  the  present  time  any  doubtful  case  would  be  submitted  to  bacterio- 
logical investigation,  and  that  the  blood  would  be  tested  for  the  typhoid 
reaction. 

Subacute  endocarditis. — The  recognition  of  subacute  endocarditis  is 
not  attended  by  so  much  difficulty,  and  it  only  requires  care  on  the  part 
of  the  observer  during  the  course  of  such  diseases  as  are  liable  to  the 
complication.  As  in  the  case  of  pericarditis,  the  onset  of  endocarditis 
must  be  diligently  looked  for  during  the  course  of  acute  rheumatism,  acute 
pneumonia,  and  every  other  disease  in  which  endocardial  affections  are 
likely  to  be  developed.  The  only  difficulty  in  the  diagnosis  of  subacute 
endocarditis  lies  in  the  possibility  of  mistaking  simple  dilatation  from 
pyrexia  for  endocarditis.  Upon  this  subject  it  is  unnecessary  to  dwell 
further. 

Chronic  endocarditis. — The  diagnosis  of  chronic  endocarditis  is  simply 
that  of  valvular  disease,  and  the  only  difficulty  is  to  determine  whether  the 
affections  of  the  cusps  are  the  result  of  endocarditis,  degeneration,  or  injury. 
The  subject,  however,  belongs  naturally  to  the  section  upon  Valvular 
Disease. 

Prognosis. — The  forecast  of  the  future  in  endocarditis  depends  upon 
a  due  estimation  of  many  factors.  The  character  of  the  primary  alfection 
upon  which  the  lesion  depends  is  of  the  greatest  importance,  and  in  most 
instances  where  the  disease  is  part  of  a  general  infection,  almost  all 
depends  upon  its  severity.  In  many  cases  of  septicaemia,  for  instance,  the 
cardiac  complication  is  simply  an  episode  ;  but  it  must,  however,  be  kept 
in  view  that,  as  the  result  of  mixed  infection,  fatal  endocarditis  may  arise 
in  the  course  of  an  affection  of  no  great  gravity.  The  outlook  may  be 
regarded  as  much  more  serious  in  the  acute  than  in  the  subacute  form  of 
the  disease,  while  chronic  endocarditis,  regarded  from  the  point  of  view  of 
practical  medicine,  is  simply  one  aspect  of  chronic  valvular  disease,  and  does 
not  really  fall  to  be  considered  in  this  place.  The  prognosis  in  acute 
endocarditis  is  still  serious,  but  with  the  light  thrown  on  the  disease  by 
modern  research,  and  the  help  afforded  by  recent  investigations,  there  is 
reason  for  expecting  that  the  affection  will,  before  long,  lose  much  of  -its 
former  hopelessness.  Subacute  endocarditis  may  be  regarded  generally  as 
tending  towards  a  favourable  termination  as  regards  life ;  it  is,  never- 
theless, sometimes  directly  fatal  by  passing  into  a  more  serious  condition, 
or  leading  to  certain  complications,  but  its  usual  termination  is  seen  in 
the  evolution  of  chronic  valvular  disease.  The  prognosis  of  chronic 
endocarditis  will  be  mentioned  under  the  Chronic  Valvular  Affections. 

Treatment. — Abundant  opportunities  are  afforded  by  endocarditis 
for  the  employment  of  therapeutic  measures.  In  acute  endocarditis,  until 
quite  recently,  the  only  available  methods  have  been  found  in  the  employ- 
ment of  antiseptic  remedies.  Within  the  last  few  years  our  knowledge  of 
serum  therapeutics  has  given  the  physician  a  more  direct  means  of  meeting 
the  disease.  As  yet  the  whole  subject  is  in  an  experimental  stage,  but 
the  results  are  certainly  encouraging.  As  the  usual  agents  in  acute 
endocarditis  are  pyogenic  organisms,  the  particular  form  of  serum  will 
necessarily  be  that  which  is  antagonistic  to  the  organism  which  is  present. 
In  some  cases  bacteriological  examination  will  reveal  the  organism  which 
is  present,  and  if  this  be  a  form  of  streptococcus,  the  antistreptococcic 
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serum  should  be  employed.  The  first  dose  of  this  should  not  exceed  5  c.c, 
but  the  quantity  may  be  rapidly  increased  to  20  c.c.  One  injection  should 
be  giyen  daily  with  rigid  aseptic  precautions.  If  the  disease  depends 
upon  the  presence  of  the  staphylococcus,  there  is  at  present  no  means  of 
combating  it  by  serum  therapeutics,  but  as  regards  the  pneumococcus  some 
recent  investigations  lead  to  the  hope  that  its  appropriate  serum  will  be 
found  of  real  utility.  These  remedies  may  be  employed  both  as  prophylactic 
and  remedial  agents,  and  it  need  hardly  be  added  that  the  employment  of 
cardiac  tonics  and  stimulant  remedies  must  be  also  kept  in  view. 

As  regards  subacute  endocarditis,  there  will  always  be  an  important 
question  as  regards  prophylaxis.  There  can  be  no  doubt  that  in  the  diseases 
liable  to  this  complication  it  is  a  duty  to  adopt  certain  measures  with  pre- 
vention in  view.  The  appropriate  treatment  for  any  acute  process  that 
may  be  present  must  be  diligently  persevered  "^dth,  and  as  an  overwhelmmg 
proportion  of  cases  arises  in  the  course  of  acute  rheumatism,  the  use  of 
some  member  of  the  saKcyl  series  of  drugs  will  doubtless  be  followed. 
The  addition  of  iodide  of  potassimn  to  the  special  remedies  in  use,  and 
systematic  counter-irritation  over  the  praicordia,  are  certainly  of  utility. 
As  regards  other  general  diseases,  specific  measures  must  also  be  adopted. 
In  the  case  of  gout,  for  example,  colchicum  and  alkalies  should  be  freely 
employed,  and  similarly  in  all  other  constitutional  or  specific  affections. 
Turther,  as  many  general  diseases  are  complicated  by  mixed  infection,  an 
effort  should  be  made  to  detect  any  microbes  which  may  be  present,  with  a 
view  to  antitoxic  or  antimicrobic  inoculation.  AVhen  subacute  endocarditis 
has  been  absolutely  detected,  the  lines  upon  which  the  primary  disease  has 
been  treated  must  still  be  carried  out,  while  certain  additional  measures  will 
be  required.  The  necessity  for  absolute  rest,  adequate  sleep,  abundant  air,  and 
appropriate  clothing  requires  no  comment.  Milk  diet  administered  at  fre- 
quent intervf.ls,  especially  with  the  addition  of  some  alkalies,  is  advisable.  In 
many  cases  no  further  treatment  is  required,  except  the  employment  of 
some  counter-irritation,  which  is  best  carried  out  by  a  succession  of  small 
fly-blisters.  The  application  of  cold  is  of  doubtful  advantage,  since  it  is 
apt  to  prove  depressant,  and  the  use  of  hot  fomentations  or  poultices 
almost  invariably  proves  more  useful.  In  some  cases,  when  preecordial 
pain  is  prominent,  the  employment  of  leeches  is  useful,  and  there  never 
need  be  any  hesitation  in  adopting  the  use  of  morphine.  Throughout  the 
course  of  the  disease,  cardiac  failure  must  be  watched  for,  as  it  may  ensue 
from  paralytic  myocarditis  with  alarming  rapidity.  Free  stimulation  and 
the  use  of  the  cardiac  tonics  should  be  adopted  if  there  be  any  waning  of 
the  heart  sounds,  or  arterial  pressure.  In  many  cases  the  use  of  strychnine 
hypodermically,  along  with  the  inhalation  of  oxygen,  will  prove  salutary. 
After  the  more  acute  stage  has  passed  off,  the  diet  may  be  modified,  and 
the  remedies  mentioned  diminished.  Absolute  rest  must  for  a  considerable 
length  of  time  be  insisted  on.  Iron,  arsenic,  quinine,  and  strychnine  find 
an  appropriate  sphere  of  action,  while  the  use  of  iodide  of  potassium  for  a 
long  period  is  eminently  advisable.. 

The  treatment  of  chronic  endocarditis  will  be  considered  in  the  next 
section. 
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CHRONIC  VALVULAE  DISEASE. 

Disturltances  of  the  functions  of  the  orifices  and  valves  are  produced  by 
many  different  causes,  which  may  be  organic  or  functional  in  their 
nature.  Although  there  must,  in  every  instance,  even  in  evanescent 
valvular  affections,  be  some  structural  change  in  the  mechanism,  yet  it  is 
common  to  regard  certain  disturbances,  in  which  the  valves  are  themselves 
healthy,  as  functional ;  this  conventional  phraseology  may  be  retained  with 
the  proviso  just  stated.  It  may  be  said  that  all  cases  of  obstruction  have 
their  origin  in  structural  alterations,  since  the  only  possible  exception  to 
this  statement  lies  in  the  occurrence  of  a  relative  or  apparent  obstruction 
at  an  arterial  orifice,  produced  by  dilatation  of  the  channel  beyond.  Such 
an  apparent  obstruction,  although  furnishing  at  times  physical  signs  closely 
resembling  those  foimd  in  absolute  obstruction,  cannot  be  considered  as 
falling  under  the  same  head.  It  is  far  otherwise  with  regard  to  incom- 
petence of  the  valves,  since  regurgitation  may  be  allowed  by  a  series 
of  alterations  in  their  mechanism,  some  of  which  are  almost  entirely 
functional.  An  arterial  orifice,  for  example,  may  be  simply  dilated  from 
long-continued  stress ;  while  in  the  case  of  the  auriculo-ventricular  orifices 
incompetence  may  be  similarly  produced  by  widening  of  the  orifices,  by 
alterations  in  the  papillary  muscles  or  tendinous  cords,  or  by  structural 
lesions  in  the  cusps  themselves. 

The  relative  proportion  of  cases  of  chronic  valvular  disease  varies 
considerably  in  different  statistics.  This  cannot  be  wondered  at,  since 
there  are  not  only  such  variations  as  may  be  expected  in  different  localities, 
and  at  different  periods,  but  the  method  of  registration  also  accounts  for 
certain  differences.  One  physician  may  classify  instances,  for  example,  of 
aortic  obstruction  and  incompetence  under  one  or  other  head,  according  to 
the  principal  symptoms,  while  another  might  place  it  under  the  heading  of 
combined  lesions.  During  the  five  years  1893—1898,  the  statistics  of  the 
Eoyal  Infirmary  of  Edinburgh,  collected  by  Lockhart  Gillespie,  show  that 
2368  cases  of  cardiac  disease  were  admitted,  of  which  1914  suffered  from 
valvular  lesions.     The  facts  are  as  follow : — 


Lesions. 

Aortic  Valve. 

ilitral  Valve.         ;  Two  or  More  Valves. 

Tricuspid  and 
Pulmonarj-. 

Total. 

Males  , 
Females    . 

354  or  28-5 
per  cent. 

57  or  8 '4 
per  cent. 

597  or  48-1 
per  cent. 

523  or  77-7 
per  ceut. 

278  or  22-4 
per  cent. 

90  or  13-3 

per  cent. 

12  or  0-96 
per  cent. 

3  or  0-5 
per  cent. 

1241 
673 

Total   .     . 

411  or  21-47 
per  cent. 

1120  or  58-5             368  or  19*2 
per  cent.                  per  cent. 

15  or  0-78              1914 
per  cent.          , 

The  facts  embodied  in  the  foregoing  table  a^ree  in  the  main  with  the 
current  beliefs  in  regard  to  the  occurrence  of  such  lesions.  The  number  of 
male  cases  is  almost  twice  that  of  female  cases ;  but  out  of  these,  while 
aortic  disease  affected  28-5  per  cent,  of  the  males  and  only  8-4  per  cent,  of 
the  females,  mitral  disease  attacked  77"7  per  cent,  of  the  females,  and  only 
48  "1  per  cent,  of  the  males.     While  aortic  disease,  therefore,  accounted  for 
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less  than  one-fourth  of  the  whole,  mitral  disease  was  present  in  more  than 
one-half  of  all  the  cases.  Affections  of  more  than  one  valve  were  recorded 
in  19'2  per  cent,  of  all  the  cases,  and  lesions  of  the  right  side  of  the  heart 
give  only  a  fractional  result.  In  regard  to  this  last  point,  it  is  only  right  to 
state  that  numerous  cases  of  tricuspid  incompetence  must  have  been  under 
treatment  without  being  recorded,  since  it  is  by  far  the  most  frequent  of 
all  valvular  affections. 

Etiology. — Chronic  affections  of  the  orifices  and  valves  are  some- 
times the  result  of  embryonic  causes,  but  as  congenital  lesions  of  the 
heart  are  discussed  in  a  separate  section,  there  fall  to  be  considered 
in  this  place  only  such  causes  as  are  operative  after  birth. 

Predisposing  causes. — Among  predisposing  causes,  heredity  must  be 
allowed  to  have  some  influence  in  the  production  of  valvular  disease,  as  was 
indeed  observed  by  Lancisi ;  and  to  any  one  who  is  much  concerned  in  the 
study  of  cardiac  disease,  the  frequency  of  the  inheritance  of  a  tendency 
must  be  well  known.  Age  is  a  factor  of  considerable  importance.  Early 
life  furnishes  the  largest  proportion  of  mitral  diseases,  while  middle  life  is 
the  period  when  aortic  lesions  are  commonly  developed.  Sex  also  plays 
an  important  part,  since  the  largest  proportion  of  aortic  cases  is  found 
amongst  men,  while  mitral  disease  is  more  common  in  women.  This  is 
amply  borne  out  by  Gillespie's  statistics  from  the  Edinburgh  Eoyal 
Infirmary.  Occupation  has,  since  the  time  of  Boerhaave,  been  recognised 
as  an  important  factor  in  the  etiology  of  chronic  valvular  affections. 
Within  recent  times,  many  authors,  of  whom  Clifford  Allbutt  is  the  most 
important,  have  shown  that  long-continued  physical  stress  not  only  leads 
to  relative  insufficiency  of  the  great  venous  valves  through  ventricular 
dilatation,  but  also  to  degenerations  of  the  endocardium,  more  particularly 
of  the  left  side  of  the  heart,  and  especially  of  the  aortic  orifice  and  its  cusps. 

Exciting  causes. — Endocarditis, whether  in  its  subacute  or  chronic  form, 
is  the  greatest  cause  of  valvular  disease,  but  it  produces  different  results 
as  regards  the  various  valves.  As  the  commonest  factor  in  the  production 
of  endocarditis  is  rheumatism,  the  importance  of  this  disease  is  very 
great,  but  it  operates  differently  on  the  various  orifices  and  valves.  My 
Birmingham  statistics  are  sufficient  to  prove  this.  Amongst  aortic  cases, 
50  per  cent,  were  associated  with  personal  or  family  rheumatism,  and  50 
per  cent,  were  independent  of  such  a  connection ;  while  of  the  mitral  cases, 
644  per  cent,  occurred  in  patients  who  were  themselves  rheumatic,  or  had 
rheumatism  in  their  families,  and  3 5 '6  per  cent,  were  free  from  such  a 
taint.  As  regards  the  great  venous  valves,  which  are  abundantly  supplied 
with  blood  vessels,  it  is  possible  that  vascular  rupture  and  hsemorrhage  may 
be  the  starting-point  of  chronic  valvular  disease.  Facts  in  support  of  this 
conception  have  been  reported  by  Garel  and  myself.  Degenerative  changes 
taking  place  as  part  of  the  retrograde  processes  of  advancing  years,  are 
fertile  sources  of  valvular  disturbances,  and  it  is  probable  that  such 
degenerative  changes  are  mainly  conditioned  by  two  factors — the  presence 
of  toxic  substances  in  the  blood,  whether  chemical  or  organic,  and  long- 
continued  stress.  Valvular  diseases  owe  their  origin  occasionally  to  direct 
or  indirect  violence,  as  has  been  well  known  since  the  publication  of 
Corvisart's  epoch-making  work.  The  cause  of  such  injuries  may  be  by 
spontaneous  rupture  during  excessive  muscular  exertion,  or  traumatism  in 
consequence  of  external  agencies.  Barie  has  collected  thirty-eight  cases, 
in  67  per  cent,  of  which  the  valvular  lesion  was  due  to  spontaneous 
rupture,  and  in  33  per  cent,  it  was  produced  by  external  violence ;  in  50 
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per  cent,  of  the  total  number  of  cases  the  aortic  cusps  were  the  seat  of 
the  lesion,  in  42  per  cent,  the  mitral  cusps  were  affected,  and  in  8  the 
tricuspid  valves  were  ruptured. 

Valvular  derangements  in  which  the  cusps  themselves  may  be  perfectly- 
healthy,  have  their  origin  in  causes  operating  entirely  upon  the  orifices, 
the  walls,  or  the  papillary  muscles.  Severe  stress  from  physical  exertion 
may  cause  sudden  or  gradual  strain  of  these  structures.  Both  acute  and 
chronic  disease  may  give  weakness  and  loss  of  elasticity  in  them,  and 
structural  alterations  of  the  muscular  walls,  whether  myocarditic  or 
degenerative,  leads  to  dilatation.  In  all  these  ways  a  relative  incom- 
petence may  be  brought  about  without  direct  impairment  of  the  valves. 

Morbid,  anatomy. — The  appearances  in  chronic  valvular  disease 
form  a  widespread  group,  the  extremes  of  which  are  very  distant,  but  form 
a  perfect  series  by  means  of  connecting  links. 

Primary  lesions. — Endocarditic  changes  are  seen  in  vegetations  or 
granulations  which  have  become  dense  and  firm  from  the  growth  of 
fibrous  tissue.  Along  with  these  changes  there  are  adhesions  between 
neighbouring  cusps,  or  even  a  complete  fusion  of  the  adjacent  edges. 
There  is  also  considerable  shrinking  of  the  cusps,  and  occasionally  small 
aneurysms  or  perforations  take  place.  These  processes  usually  result 
in  obstruction  of  the  orifices  as  well  as  incompetence  of  the  valves. 
Degenerative  lesions  of  the  endocardium  are  common  after  middle  life, 
and  the  most  common  form  is  a  sclerotic  thickening  of  the  membrane, 
■often  associated  with  fatty  or  calcareous  changes.  Such  lesions  give  rise 
to  shrinking  and  deformity  of  the  cusps,  resulting  in  obstruction  as  well 
as  incompetence.  New  formations  are  rare  sources  of  valvular  disturb- 
ance. They  occasionally  have  their  origin  in  the  cusps,  but  are  more 
common  upon  the  walls  of  the  heart.  Cases  are  on  record  in  which 
valvular  disturbances  have  been  produced  by  such  neoplasms,  the  most 
famous  being  that  described  by  Gairdner.  Traumatic  lesions  give  rise, 
as  a  rule,  to  obstruction  as  well  as  incompetence,  since  the  valvular  cusp 
or  tendinous  cord  that  has  been  ruptured  is  at  once  an  obstacle  to  the 
onward  flow  and  a  source  of  escape.  Incompetence  of  the  cusps  may  take 
origin  in  any  of  the  lesions  just  referred  to,  but  in  addition,  it  may  also  be 
produced  by  widening  of  the  orifice  from  any  of  the  causes  already 
mentioned,  or  dilatation  of  the  cavities  producing  a  want  of  the  proper 
adjustment  of  the  valvular  mechanism. 

Secondary  effects. — Many  results  are  produced  by  valvular  lesions, 
some  being  the  direct  consequences,  and  others  the  indirect  effects. 

As  the  processes  affecting  the  orifices  and  cusps  are  chronic,  there  is 
by  no  means  the  same  tendency  to  direct  extension  of  the  lesion  as  is  the 
case  in  the  acute  and  subacute  forms  of  endocarditis.  There  are,  however, 
a  few  direct  effects  upon  the  tissues,  as  shown,  for  example,  by  the  morbid 
changes  set  up  by  friction.  Hodgkin  long  ago  pointed  out  that  it  is  not 
uncommon  to  find  indurated  vegetations  produce  thickenings  and  rough- 
ness at  the  points  of  impact  on  the  interior  of  the  heart  and  great  vessels. 
The  characteristic  results  of  valvular  lesions  are  to  be  found  as  the  result 
of  disturbance  of  the  blood  flow.  As  regards  the  heart  itself,  certain 
structural  alterations  follow  such  disturbance.  The  first  result  of  any 
retardation  of  the  blood  current  is  a  stagnation  leading  to  distension  and 
the  presence  of  a  residuum  of  blood.  The  accumulation  in  the  cardiac 
chambers  leads  to  some  dilatation — the  retro-dilatation  of  Adams  and 
Forget — and  when  the  cardiac  tissues  are  healthy  and  the  blood  is  in  a 
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good  condition,  the  heart  is  led  to  contract  more  powerfully.  In  conse- 
quence of  such  increased  activity,  hypertrophy  is  the  result.  It  may  be  laid 
down  as  a  general  principle  that  there  are  some  differences  between  the 
effects  of  obstruction  and  incompetence,  but  the  results  of  Hamilton's 
careful  investigations  bring  out  some  facts  at  once  unexpected  and  in- 
explicable. In  the  case  of  incompetence  there  is  not  necessarily  any 
reduction  in  the  total  amount  of  blood  sent  out  into  the  general  circula- 
tion, but  there  is,  as  a  rule,  a  diminution  of  the  mean  pressure ;  in  conse- 
quence of  the  regurgitation,  there  is  in  any  chamber  behind  the  faulty 
valve  some  dilatation  with  hypertrophy,  and  the  dilatation  is  much  greater 
than  in  the  case  of  simple  obstruction.  As  regards  obstruction,  there  is 
greater  likelihood  of  diminished  outflow  into  the  general  circulation  with 
diminished  blood  pressure  and  lowering  of  the  general  nutrition,  while  in 
chambers  situated  behind  the  obstruction  there  is  a  considerable  amount 
of  hypertrophy,  with  less  dilatation  than  in  the  case  of  obstruction.  The 
interesting  observations  of  Samways  on  the  condition  of  the  auricles  and 
mitral  disease,  may  be  cited  in  proof.  When  obstruction  and  incompetence 
are  combined,  there  is  at  once  considerable  dilatation  and  hypertrophy. 

The  results  of  valvular  lesions  upon  the  different  subdivisions  of  the 
circulation  produce  varied  morbid  appearances.  In  aortic  lesions  the  chief 
influence  is  exerted  upon  the  left  ventricle,  which  undergoes  a  variable 
amount  of  dilatation  and  hypertrophy;  comparatively  little  interference 
with  the  other  chambers  of  the  heart  occurs  so  long  as  the  mitral  cusps 
are  competent  and  the  ventricular  walls  undergo  no  degenerative  changes. 
In  mitral  lesions  the  left  auricle  is  directly  implicated,  and  from  its 
relative  weakness  backward  effects  are  apt  to  tell  through  the  pulmonary 
circulation  upon  the  right  ventricle,  which  undergoes  some  dilatation  and 
hypertrophy.  When  the  tricuspid  valve  gives  way  through  dilatation  of 
its  orifice,  the  right  auricle  also  suffers,  and  there  is  no  further  means  of 
averting  disturbance  of  the  general  venous  system. 

In  the  case  of  mitral  lesions  there  is  engorgement  of  the  pulmonary 
circulation  with  dilatation  of  the  veins  and  capillaries,  resulting  in  passive 
hyperemia  and  pulmonary  oedema.  These  are  followed  by  dilatation  of 
the  pulmonary  artery  and  its  branches,  with  atheroma  of  their  walls. 

Affections  of  the  orifices  and  valves  of  the  right  side  of  the  heart  lead, 
by  interference  with  the  vense  cavse  and  their  tributaries,  to  venous 
hyperemia  followed  by  oedema.  This  is  shown  in  the  superficial  parts  of 
the  body  by  anasarca,  and  in  the  internal  viscera  by  cyanotic  changes  in 
the  solid  organs  and  catarrh  of  the  mucous  membranes.  A  tendency  to 
coagulation  in  consequence  of  the  reduced  rapidity  of  the  circulation  leads 
to  the  formation  of  clots  both  in  the  cardiac  chambers  and  in  the  venous 
channels.  Embolic  processes  are  found  not  only  as  the  result  of  such 
coagula,  but  from  vegetations  on  valves  being  carried  on  the  blood  stream. 
Haemorrhage  also  may  result  as  the  result  of  engorgement  in  any  of  the 
Mood  vessels.  It  is,  however,  much  more  commonly  found  in  the  lungs, 
as  a  consequence  of  mitral  disease,  than  in  any  other  situation. 

Symptoms. — With  the  exception  of  the  phenomena  revealed  by 
physical  examination,  valvular  lesions  do  not  by  themselves  directly  pro- 
duce pathognomonic  appearances.  It  is  only  when  their  secondary  effects 
arise  that  there  are  any  characteristic  clinical  featui'es.  The  results  of 
physical  examination  will  be  detailed  under  each  particular  valvular 
affection,  but  it  may  be  advisable  to  mention  some  of  the  phenomena 
produced   secondarily   by   valvular   disease.     In   briefly  reviewing  such 
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symptoms,  it  is  impossible  to  do  so  otherwise  than  in  certain  groups. 
In  doing  this  it  must  nevertheless  be  borne  in  view  that  many- 
symptoms  are  at  once  subjective  and  objective,  while  it  is  also  to  be 
remembered  that  some  appearances  primarily  belonging  to  one  system  of 
the  body  may  be  so  connected  with  another  group  as  to  be  separated 
from  it  only  with  difficulty. 

Digestive  functions.— These  are  often  disturbed  on  account  of  the 
passive  congestion  and  chronic  catarrh  arising  from  venous  stasis.  The 
common  symptoms  of  such  disturbance  are  nausea,  vomiting,  and  diarrhoea, 
as  well  as,  but  less  frequently,  haimatemesis  and  mekena.  Jaundice  is 
common  as  the  result  of  backward  pressure  on  the  hepatic  venous  radicles. 
When  jaundice  is  present,  it  is  almost  invariably  associated  with  enlarge- 
ment of  the  liver,  in  which  there  may  be  distinct  pulsation.  Amongst 
symptoms  connected  with  the  abdominal  viscera,  ascites  is  of  common 
occurrence. 

Blood. — The  blood  is  extremely  variable,  but  may  be  said  to  vary 
between  two  extremes,  that  of  cyanosis,  and  that  of  ansemia.  In  the  former 
condition  the  blood  is  dark  coloured  and  of  high  specific  gravity.  The 
amount  of  htemoglobin  is  remarkably  increased,  while  the  number  both  of 
the  coloured  and  colourless  corpuscles  is  largely  augmented.  In  order  to 
give  concrete  instances,  it  may  be  said  that  the  specific  gravity  sometimes 
reaches  1070,  the  haemoglobin  160  per  cent.,  the  red  blood  corpuscles 
9,000,000  per  cm.,  and  the  white  blood  corpuscles  16,000  per  cm.  My  own 
explanation  of  this  condition  refers  it  to  a  compensatory  process.  From 
insufficient  oxygenation  of  the  corpuscles,  they  do  not  so  thoroughly 
perform  their  functions  as  oxygen  carriers,  and  do  not  yield  so  much 
oxygen  to  the  tissues.  It  may  be  further  mentioned  that  in  cyanosis  there 
is  less  metabolism  and  therefore  less  waste.  The  functions  of  the  cor- 
puscles being  thus  lessened,  the  tear  and  wear  to  which  they  are  subjected 
are  diminished,  and  the  duration  of  their  existence  is  prolonged,  until 
a  balance  is  struck  between  production  and  destruction.  When  anemia 
is  attendant  upon  valvular  disease,  there  is  diminution  of  the  specific 
gravity  of  the  blood,  reduction  of  the  amount  of  hasmoglobin,  and  lessened 
number  of  the  red  blood  corpuscles,  in  most  instances  along  with  an 
increase  in  the  number  of  the  white  blood  corpuscles.  In  certain  cases 
when  there  is  at  once  anaemia  and  cyanosis,  intermediate  combinations  may 
be  observed.  In  regard  to  the  glands,  it  may  be  said  that  the  spleen  is  the 
only  organ  belonging  to  this  category  in  which  obvious  alterations  occur. 
When  there  is  much  backward  pressure  with  enlargement  of  the  liver,  the 
spleen  undergoes  some  increase  in  size,  but  this  is  not  as  a  rule  note- 
worthy. The  thyroid  gland  may  be  enlarged  or  diminished  in  association 
with  conditions  accidentally  linked  with  circulatory  disorders,  but  since  the 
association  is  purely  adventitious,  the  subject  need  not  be  discussed. 

Respiratory  functions. — These  show  disturbances  in  many  valvular 
lesions.  The  commonest  symptom  is  dyspnoea.  Breathlessness  may  only  be 
found  on  exertion.  It  may  occur  in  paroxysms,  or  it  may  be  present  with- 
out intermission.  In  almost  all  cases  presenting  dyspncea  there  is  at  the 
same  time  cyanosis,  and  the  essential  cause  of  both  conditions  is  deficiency 
of  oxygen.  Periodic  respiration,  or  Cheyne-Stokes  breathing,  is  a  form 
of  respiratory  rhythm  characterised  by  arrests  of  breathing.  The  stop- 
pages occur  periodically,  and  it  may  be  said  that  there  is  a  secondary  rhythm 
imposed  upon  the  primary  rhythm  of  breathing ;  there  is  further,  during 
the  phase  of  activity,  a  gradual  increase  in  the  amplitude  and  acceleration 
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of  the  rate  of  the  respiratory  movements  up  to  a  climax,  after  which  there 
is  a  gradual  decrease  until  complete  cessation  occurs.  Along  with  periodic 
changes  in  the  respiration,  there  are  sometimes  synchronous  modifications 
in  the  volume  and  pressure  of  the  pulse,  in  the  size  of  the  pupil,  and  in 
the  state  of  the  consciousness.  Among  other  respiratory  symptoms, 
yawning  and  hiccough  are  occasionally  found  in  severe  cases  of  cardiac 
failure  from  valvular  disease.  Cough  may  occur  from  bronchial  catarrh, 
pulmonary  congestion,  pulmonary  oedema,  or  pleural  transudation. 
Hsemoptysis  is  one  of  the  most  characteristic  pulmonary  symptoms  of 
cardiac  disease,  more  particularly  amongst  those  suffering  from  mitral 
a,ffections. 

The  integumentary  system  may  show  the  opposite  conditions  of  pallor 
and  cyanosis,  while  jaundice  occurs  when  the  liver  is  implicated.  The 
amount  of  perspiration  is  subject  to  great  variations,  but  with  loss  of 
compensation  there  is  frequently  an  abundant  cold  sweat,  probably  from  a 
paralytic  condition  of  the  vaso-constrictor  mechanism.  CEdema  of  the 
skin  and  subcutaneous  textures  is  a  common  symptom. 

The  urinary  symptom.s  of  cardiac  disease  are  tolerably  uniform.  The 
amount  of  secretion  is  diminished,  its  specific  gravity  raised,  and  its  colour 
deepened.  Copious  deposits  of  urates  are  common.  Albuminuria  is 
frequent,  probably  from  escape  both  by  means  of  the  Malpighian  tufts 
and  the  intertubular  capillaries.  Blood  often  appears  as  the  result  of 
rupture  of  the  capillaries,  tube  casts  are  frequently  found  and  are  usually 
of  a  granular  or  hyaline  type,  but  not  infrequently  there  are  blood  casts. 

Generative  functions. — Amenorrhcea  is  common  in  mitral  lesions, 
especially  along  with  antemia ;  leucorrhoea  and  menorrhagia  are  often 
fomid  from  venous  stasis. 

The  nervous  system  shows  manifold  disturbances  in  valvular  lesions, 
particularly  those  of  the  aortic  orifice.  Sensory  disturbances  varying  from 
slight  uneasiness  to  overwhelming  pain  may  be  present.  These  may  be 
accompanied  by  sensations  of  sinking  or  of  fainting,  or  be  accompanied 
by  feelings  of  fluttering  or  trembling  within  the  chest.  "When  the  sensory 
system  is  tested  objectively,  it  is  frequently  found  that  there  is  hyper- 
sesthesia  over  the  areas  to  which  the  subjective  sensations  are  referred. 
Headache  and  giddiness  are  sometimes  found  in  valvular  diseases,  and  the 
special  senses  may  show  considerable  disturbance,  usually  in  the  direction 
of  dulness,  but  occasionally  exaggeration  or  even  hallucination  may  be 
found.  Sleeplessness  and  sleepiness  are  both  met  with,  and  there  may  be 
alterations  in  the  mental  functions  culminating  in  unconsciousness  or 
delirium. 

Diagnosis. — It  is  unnecessary  in  this  general  introduction  to  Diseases 
of  the  Orifices  and  Valves  to  deal  with  questions  of  diagnosis,  since  the 
differentiation  of  the  various  lesions,  whether  single  or  combined,  must  be 
considered  when  treating  of  the  individual  diseases.  Nothing,  therefore, 
need  be  said  in  this  place  upon  the  subject. 

Prognosis. — In  estimating  the  probable  futm-e  of  chronic  valvular 
disease,  a  number  of  factors  require  consideration.  Amongst  these  the 
family  history,  sex,  age,  date  of  onset,  occupation,  habits,  and  surroundings, 
as  well  as  the  past  medical  history  of  the  patient,  furnish  indications 
of  importance.  Over  and  above  these  different  factors,  it  is  necessary' 
to  remember  that  the  nature  of  the  lesion,  its  mode  of  origin,  the  length  of 
its  duration,  and  its  effects  upon  the  heart  in  particular,  and  the  general 
system  at  large,  are  of  vital  importance.     The  prognosis  as  regards  each 
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particular  valvular  lesion  will  be  considered  in  its  appropriate  place, 
and  but  little  requires  to  be  discussed  in  the  present  connection.  It  may 
be  said,  however,  that  from  the  length  of  time  elapsing  since  the  com- 
mencement of  any  valvular  disease,  it  may  be  possible  to  predict  the 
probable  future  of  the  lesions,  since  cases  which  have  existed  for  some  time 
without  serious  inconvenience  will  naturally  be  regarded  with  greater 
hopefulness.  The  influence  of  a  valvular  lesion  upon  the  chambers  of  the 
heart  is  of  significance.  An  undue  tendency  to  dilatation  at  the  expense 
of  the  compensatory  process  of  hypertrophy  is  a  harbinger  of  evil,  while  a 
tendency  to  cardiac  failure  is  of  grave  import.  Lastly,  the  effects  of 
the  lesion  upon  the  general  condition  of  the  system  must  be  estimated  by 
the  state  of  the  digestion,  of  the  blood,  of  the  lungs,  of  the  kidneys,  and  of 
the  brain.  When  symptoms  of  disturbance  in  the  functions  of  these 
organs  are  present,  they  render  the  prognosis  somewhat  more  serious. 

Treatment. — The  existence  of  a  valvular  lesion  does  not  in  itself 
render  any  treatment  necessary.  It  is  only  when  valvular  affections  are 
associated  with,  or  followed  by,  consecutive  disturbances  that  it  is  neces- 
sary to  interfere.  Unfortunately,  from  the  nature  of  the  affections, 
prophylaxis,  in  the  ordinary  sense  of  the  phrase,  is  scarcely  applicable  to 
valvular  lesions.  If  preventive  measures,  in  the  strict  acceptation  of  the 
term,  are,  as  a  rule,  out  of  the  question,  there  are  nevertheless  some 
matters  connected  with  the  management  of  valvular  affections  closely 
related  to  such  methods.  When  there  is  any  damage  to  the  valvular 
mechanism,  the  entire  circulatory  system  works  at  a  disadvantage,  and 
the  very  processes  of  compensation  lead  inevitably  to  disaster.  It  is  there- 
fore necessary  to  remove  every  baneful  influence  that  might  injuriously 
affect  the  circulation.  The  environment  and  occupation  will  require  the 
most  careful  consideration  with  reference  to  their  effects  upon  the  indi- 
vidual, and  such  factors  must  be  taken  into  account  in  relation  to  the  age 
and  sex  of  the  patient. 

Cases  of  valvular  disease  naturally  fall  into  two  groups — those  with 
adequate  compensation,  and  those  in  which  it  is  insufficient.  When  com- 
pensation is  sufficient,  although  watchful  care  must  be  exercised,  it  is 
well  to  avoid  too  much  solicitude.  Residence,  in  so  far  as  possible,  must  be 
selected  with  a  view  to  averting  excessive  vicissitudes  of  climate.  The 
diet  ought  to  be  regulated,  so  as  to  maintain  the  strength  while  not  taxing 
the  digestive  possibilities  of  the  individual,  and  the  amount  of  alcohol  in 
particular  must  be  definitely  arranged.  An  occupation  must  be  chosen, 
if  possible,  which  will  allow  of  sufficient  open-air  life,  and  the  amount  of 
exercise  and  rest  is  to  be  carefully  determined.  When  compensation  is 
not  adequate,  and  the  various  symptoms  of  cardiac  failure  are  present, 
they  must  be  combated  with  the  most  sedulous  attention.  These  symptoms 
depend  one  and  all  upon  diminution  of  arterial  pressure.  One  general 
scheme  of  treatment  is  accordingly  applicable  to  almost  all  conditions  of 
valvular  disturbance,  but  this  must  of  necessity  be  considerably  modified  in 
details  to  meet  different  cases.  The  regulation  of  light,  air,  exercise,  rest,  and 
sleep  must  be  diligently  attended  to  in  every  case,  and  the  diet  so  arranged 
as  to  furnish  adequate  nourishment  without  digestive  disturbances. 

When  there  are  evidences  of  serious  cardiac  failure,  absolute  rest  is 
imperative  in  such  a  posture  as  will  afford  the  greatest  ease  to  the 
patient.  It  is  often  advisable  to  have  two  beds  in  the  sick-room,  one  for 
use  by  day,  the  other  by  night.  According  to  the  conditions  of  the  circu- 
lation, there  must  be  regulation  of  the  diet ;  in  certain  cases,  where  there 
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is  little  or  no  oedema,  but  much  digestive  disturbance,  a  purely  fluid  diet 
will  be  indicated,  while  in  others,  with  much  oedema,  the  food  should  be 
concentrated.  In  most  cases  of  cardiac  failure  one  or  other  of  the  cardiac 
tonics  will  be  found  necessary.  The  only  ones  which  need  be  mentioned 
are  digitalis  and  strophanthus.  Speaking  generally,  when  rapid  effects  are 
desired,  more  especially  in  cases  where  the  digestive  system  is  irritable, 
strophanthus  is  to  be  preferred.  If,  on  the  other  hand,  oedema  is  ex- 
cessive, and  the  renal  secretion  scanty,  digitalis  is  of  greater  utility, 
especially  in  the  form  of  the  infusion.  In  such  cases  as  have  hepatic 
engorgement  and  digestive  catarrh,  small  doses  of  blue  pill,  grey  powder,  or 
calomel  will  be  found  of  the  greatest  importance.  When  oedema  is  alarm- 
ing, the  employment  of  concentrated  saline  aperients,  along  with  such 
alkaline  salts  as  the  citrate  or  acetate  of  potash,  which  act  upon  the  renal 
epithelium,  is  to  be  recommended.  In  my  opinion,  the  employment  of 
such  means  as  the  aspu^ator  or  Southey's  tubes  is  to  be  postponed  as  long 
as  possible.  There  can  be  no  doubt  that  in  the  overwhelming  proportion 
of  cases  when  there  has  been  recourse  to  such  direct  methods  for  removing 
fluid,  their  employment  must  be  persisted  in.  In  a  small  number,  never- 
theless, more  particularly  of  cases  in  which  acute  heart  failure  has  followed 
upon  valvular  disease,  a  return  of  compensation  follows  the  employment 
of  such  measures.  When  profound  cyanosis  is  present,  the  employment  of 
oxygen  is  often  of  the  greatest  service,  and  when  the  symptom  is  obviously 
one  indicative  of  extreme  danger,  general  blood-letting  should  be  resorted 
to  without  hesitation.  The  amount  of  renal  secretion  is  of  importance 
both  in  regard  to  quantity  and  constituents.  Under  the  influence  of  the 
cardiac  tonics,  the  diminished  secretion  as  a  rule  becomes  rapidly  increased 
until  a  certain  point  has  been  reached  far  above  the  average,  whence  it 
diminishes  to  something  like  the  normal  amount.  So  long  as  this  amount 
is  maintained,  the  action  of  such  drugs  is  entirely  beneficial,  and  if  the 
quantity  falls  below  the  average  it  may  usually  be  taken  as  evidence  of 
saturation.  If  albumin  is  present,  it  frecjuently  disappears  under  the 
influence  of  the  cardiac  tonics,  and  the  total  amount  of  urea  and  its  allies, 
diminished  in  consequence  of  the  disease,  approxinjates  to  normal.  If  the 
cardiac  tonics  are  insufficient  to  increase  the  renal  secretion,  even  along 
with  salts  of  the  alkalies,  caffeine  or  theobromine  may  be  usefully  em- 
ployed. When  sleep  is  disturbed,  as  is  often  the  case,  simple  remedies 
may  suffice  to  get  rid  of  the  sleeplessness.  Some  warm  mixture  contain- 
ing alcohol  given  at  bedtime  may  be  efficient,  or  one  of  the  modern 
hypnotics,  such  as  paraldehyde,  sulphonal,  or  trional  may  produce  the 
desired  result.  Xot  infrequently  morphine  is  absolutely  necessary,  and 
there  should  be  no  hesitation  about  its  employment,  since  it  produces 
stimulant  efiects  upon  the  cu'culation.  When  such  serious  cases  have 
improved,  and  it  may  be  said  that  this  applies  to  other  cases  which  are 
less  serious  throughout,  there  come  to  be  questions  with  regard  to  exercise. 
This  may  be  obtained  in  different  ways :  in  patients  who  are  too  weak  for 
any  active  exercise,  massage  and  passive  movements  will  be  found  of 
importance.  In  those  who  have  still  fiulher  improved,  and  in  those  whose 
condition  is  throughout  more  satisfactory,  the  use  of  Xauheim  baths  and 
resistance  exercises  may  be  enjoined  ;  and  when  recovery  has  to  a  consider- 
able degree  occurred,  active  exercise  carefully  arranged  should  be  taken 
advantage  of. 
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AFFECTIONS  OF  THE  AOETIC  OEIFICE. 

Ix  the  vast  proportion  of  cases  of  aortic  disease  there  is  both  obstruc- 
tion and  incompetence ;  since  most  lesions  causing  the  former  condition 
involve  to  some  degree  the  cusps,  and  produce  some  retraction  or  deformity. 
Aortic  obstruction  without  incompetence  is  more  common  than  incom- 
petence without  obstruction,  the  explanation  of  which  is  that  some  lesions 
of  the  cusps  and  orifices  do  not  interfere  with  the  mechanism  of  the  valves, 
while  almost  all  lesions  producing  incompetence  interfere  with  the  exit  of 
blood,  and  therefore  produce  obstruction.  Incompetence  is  rarely  caused 
by  widening  of  the  orifice  itself,  but  some  recent  observations  of  Newton 
Pitt  show  that  it  is  not  unknown.  Statistics  upon  the  relative  proportion 
of  obstruction  and  incompetence  are  misleading,  for  the  reason  that  in 
many  cases  where  a  double  lesion  has  existed,  the  diagnosis  recorded  has 
been  that  of  the  affection  which  was  most  striking.  GiUespie's  statistics 
from  the  Edinburgh  Eoyal  Infirmary  are  as  follows : — 

Aortic  obstruction  .  .  .  .  .40 

Incompetence        .  .  .  .  .  .141 

Obstruction  and  incompetence      .  .  .  .230 

These  figures  are  far  from  according  with  my  own  experience. 

AoETic  Obstruction. 

This  lesion  may  be  said  to  be  absolute  or  relative  ;  the  orifice  may  be 
constricted  so  as  to  present  less  than  its  normal  lumen,  or,  while  the  orifice 
is  of  ordinary  size,  a  dilatation  of  the  aorta  beyond  may  produce  physical 
signs  closely  resembling  those  which  have  their  origin  in  contraction  of  the 
aortic  orifice.  In  this  connection,  obstruction  due  to  diminution  of  the 
lumen  of  the  orifice  will  alone  be  considered. 

Etiology. — Aortic  obstruction  is  more  frequently  found  in  middle 
life  and  with  advancing  years,  and  it  is  much  more  common  in  men  than 
in  women.  Occupations  which  produce  long-continued  severe  muscular 
efforts  are  likely  to  cause  it.  Endocarditis,  especially  in  its  chronic 
form,  accounts  for  a  certain  proportion  of  cases,  but  more  important  than 
endocarditis  are  sclerosis  and  degeneration. 

Morbid  anatomy. — The  situation  of  the  obstruction  may  be  near 
the  border  of  the  cusps,  or  on  any  part  of  them  exposed  to  the  blood 
current.  It  may  be  at  the  line  of  their  attaclmient  to  the  aorta,  or  at  the 
real  origin  of  the  arterial  channel,  especially  close  to  the  aortic  cusp  of  the 
mitral  valve.  The  nature  of  the  lesion  is  very  variable.  It  may  be  pro- 
duced by  vegetations,  varying  in  size  from  insignificant  granulations,  like  a 
millet-seed,  to  caulifiower-like  masses  larger  than  a  full-sized  pea.  Such 
vegetations  may  imdergo  degeneration  and  calcification.  On  the  other 
hand,  the  valves  may  be  thickened  along  their  margins  with  some 
retraction,  often  attended  by  degeneration  and  calcification.  In  such 
cases,  from  fusion  of  the  cusps,  the  orifice  may  resemble  a  funnel  with 
its  apex  projecting  into  the  aorta.  When  obstruction  is  due  to  injury, 
either  direct  or  indirect,  one  of  the  cusps  may  be  found  to  hang  freely 
from  a  smaU  attachment.  In  addition  to  such  lesions,  it  is  not  un- 
common to  find  that  the  cusps  are  fenestrated.  One  and  all  of  the 
lesions  referred  to  may  be  attended  by  sclerosis  of  the  aorta.     In  many 
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instances  there  is  some  occlusion  of  the  mouths  of  the  coronary  arteries  from 
the  arterial  changes. 

In  simple  aortic  obstruction  the  wall  of  the  left  ventricle  is  found  to 
be  somewhat  hypertrophied,  with  but  little  dilatation  of  the  chamber.  This, 
however,  depends  upon  the  duration  of  the  case,  and  if  of  long  standing, 
there  is  apt  to  be  a  greater  degree  of  dilatation.  In  such  cases  the  mitral 
orifice  may  become  enlarged  and  lead  to  mitral  incompetence,  with  dilata- 
tion and  hypertrophy  of  the  left  auricle,  followed  by  changes  on  the  right 
side  of  the  heart.  When  the  coronary  arteries  are  obstructed,  there  is  apt 
to  be  some  chronic  myocarditis. 

Symptoms. — There  may  be  an  entire  absence  of  all  subjective 
symptoms  in  aortic  obstruction,  but  various  degrees  of  cardiac  pain  are  not 
infrequent.  It  is  in  aortic  disease,  more  especially,  that  angina  pectoris  is 
found,  and  when  present  it  may  be  accompanied  by  sensations  of  flutter- 
ing, fainting,  and  giddiness,  along  with  the  sense  of  impending  death,  and 
hyperesthesia  over  the  painful  areas.    Breathlessness  is  rarely  complained  of. 

There  is  little  to  be  seen  on  general  inspection,  except  a  slight  degree 
of  pallor,  until  cardiac  failure  sets  in,  when  cyanosis  may  be  present. 
When  aortic  obstruction  is  associated  with  arterial  sclerosis,  the  superficial 
arteries  stand  out  prominently,  and  manifest  tortuosity  with  characteristic 
sinuous  movement  during  pulsation.  Palpation  of  the  radial  artery  gives 
different  results,  according  to  the  conditions  of  the  wall  of  the  vessel. 
If  there  be  little  or  no  sclerosis,  so  that  the  walls  are  yielding  and  elastic, 
a  characteristic  form  of  pulse  may  be  determined ;  but  if  there  is  a 
considerable  degree  of  arterial  sclerosis,  the  vessel  is  more  rigid  and  less 
elastic,  so  that  any  special  features  of  the  pulsation  are  lost.  The 
pulse,  in  such  cases  as  allow  of  its  being  thoroughly  investigated,  is  infre- 
quent, regular,  tardy,  and  sustained,  but  these  characters  become  modified 
on  the  appearance  of  cardiac  failure.  A  sphygmographic  tracing  shows  a 
tardy  and  moderate  up-stroke  or  rounded  summit,  with  obliteration  to  a 
considerable  extent  of  the  tidal  wave  and  aortic  notch.  Sometimes  a  thrill 
may  be  felt  in  the  larger  arteries  accompanying  the  pulsation.  The  prae- 
cordia  in  most  instances  presents  no  striking  feature,  but  it  sometimes 
happens  that  excessive  pulsation  may  be  seen  in  the  left  intercostal  spaces 
within  the  cardiac  limits.  The  apex-beat  is  almost  invariably  displaced 
to  some  extent  downwards  and  to  the  left.  Its  impulse  on  palpation 
is,  as  a  general  rule,  displaced  downwards  and  outw.ards.  It  gives  the 
sensation  of  a  forcible  and  sustained  pulsation,  and  may  sometimes  be 
accompanied  by  a  systolic  thrill.  A  thrill,  however,  is  more  commonly 
felt  at  the  base  of  the  heart,  but  in  other  cases  it  may  be  felt,  not 
only  over  the  entire  prtecordia,  but  throughout  the  whole  chest.  On 
percussion,  the  size  of  the  heart  is  almost  invariably  found  to  be  more  or 
less  enlarged.  The  right  margin  undergoes  little  alteration,  but  the  left 
extends  at  once  further  outwards  and  downwards  than  is  the  case  in 
health.  The  characteristic  feature  revealed  by  auscultation  is  a  systolic 
murmur,  which  varies  considerably  not  only  in  its  characters,  but  even  in 
its  localisation.  Its  point  of  maximum  intensity,  as  a  general  rule,  is 
above  the  aortic  cartilage,  and  it  may  be  most  distinct  about  the  middle  or 
even  the  upper  part  of  the  manubrium.  The  murmur  in  its  most  char- 
acteristic mode  of  conduction  is  carried  upwards  to  the  summit  of  the 
sternum  and  outwards  along  the  clavicles,  but  also  downwards  by  the 
sternum  and  ribs  to  a  varying  extent.  It  is  also,  however,  propagated 
along  the  great  arteries  by  means  of  which  it  may  be  carried  to  the  vertex 
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of  the  skull,  and  for  a  considerable  distance  along  the  arms  and  even  the 
legs.  The  second  sound  in  the  aortic  area  presents  many  variations  ;  most 
commonly  it  is  increased  in  intensity,  and  when  there  is  dilatation  of  the 
aorta,  it  may  be  greatly  exaggerated.  The  first  sound  in  the  mitral  area 
is  usually  lower  in  tone  and  longer  in  duration.  It  may  also  be  somewhat 
rough  in  quality.  The  sounds  produced  on  the  right  side  of  the  heart  are 
not  altered,  unless  there  are  consecutive  or  attendant  changes  in  the  right 
ventricle. 

Diagnosis. — There  is  not  much  difficulty  in  the  determination  of 
aortic  obstruction.  Even  in  cases  where  the  pulse  renders  no  aid,  and 
there  is  no  thrill  at  the  base  of  the  heart,  the  characteristic  murmur  and 
its  mode  of  propagation  are  of  themselves  sufficient  to  prevent  error.  It 
may,  however,  be  mistaken  for  dilatation  of  the  ascending  aorta,  pressure 
upon  the  aorta  by  tumour,  obstruction  of  the  pulmonary  orifice,  and  per- 
sistent ductus  arteriosus.  In  dilatation  of  the  aorta  there  is  often  increased 
dulness  to  the  right  of  the  sternum  at  the  level  of  the  second  and  third 
costal  cartilages,  which,  however,  may  be  absent.  On  auscultation  in 
simple  dilatation  of  the  aorta,  the  systolic  murmur  is  soft  and  blowing,  but 
it  is  conducted  in  the  same  way  as  the  murmur  of  aortic  obstruction.  The 
second  sound  is  greatly  accentuated  in  dilatation  of  the  aorta,  and  gives 
a  drum-like  quality,  whence  it  has  been  termed  by  Potain,  le  hruit  de 
tabourka.  This  accentuation  of  the  aortic  second  sound  may  be  simulated 
in  arterial  sclerosis  along  with  renal  cirrhosis.  The  pressure  of  intra- 
thoracic tumours  upon  the  aorta  near  its  origin  gives  rise  to  physical 
signs,  closely  resembling  those  of  aortic  obstruction,  and  if  there  be  no 
communicated  pulsation,  the  systolic  murmur  produced  by  the  pressure 
upon  the  aorta  may  lead  to  confusion ;  but  there  is  no  alteration  in  the 
character  of  the  second  sound,  and  on  percussion  an  area  of  dulness  will  be 
found  corresponding  to  the  new  formation.  Pulmonary  obstruction  has  to 
be  kept  in  view,  since  the  aortic  systolic  murmur  may  be  localised  to  the 
left  of  the  sternum.  In  pulmonary  obstruction  the  systolic  murmur  is 
never  propagated  into  the  great  arteries  at  the  root  of  the  neck,  which 
alone  is  enough  to  prevent  any  confusion  between  the  two  affections.  In 
patent  ductus  arteriosus  there  is  usually  a  thrill,  which  has  its  maximum 
intensity  in  the  second  or  third  left  intercostal  space,  about  2  in.  to  the  left 
of  midsternum.  This  is  distinctly  later  than  the  apex-beat,  and  is  longer 
in  duration  than  the  thrill  of  aortic  obstruction.  On  auscultation  there  is 
a  loud  murmur  distinctly  following  the  apex-beat,  and  continued  beyond 
the  second  sound.  This  murmur  is  seldom  conducted  up  the  vessels  to 
the  neck. 

Prognosis. — In  itself  aortic  obstruction  is  the  least  serious  of  the 
valvular  diseases.  It  is  free  from  the  tendency  to  sudden  death  manifested 
by  aortic  regurgitation,  and  its  duration  is  probably  more  prolonged  than 
that  of  any  other  valvular  affection.  This  statement,  however,  must  be 
qualified  by  recalling  the  fact  that  the  lesions  of  aortic  obstruction  are  apt 
to  be  complicated  by  interference  with  the  coronary  arteries,  a  subject  to 
which  attention  has  recently  been  specially  directed  by  Kelynack. 

Treatment. — In  most  instances  of  uncomplicated  cases  of  aortic 
obstruction,  no^  special  treatment  is  required,  but  the  patient  should  be 
enjoined  to  avoid  all  excessive  physical  and  mental  stress,  while  sufficient 
physical  exercise  and  mental  employment  must  be  secur-ed.  It  is  probable 
that  the  use  of  iodide  of  potassium  retards  the  process  of  sclerosis,  and 
the  long-continued   employment   of  moderate   doses   should   be  adopted. 
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When  cardiac  failure  ensues,  as  it  is  apt  to  do  at  last,  the  treatment  must 
be  such  as  has  been  already  laid  down. 

Aortic  Incompetence. 

As  an  isolated  lesion  aortic  incompetence  is  rare,  but,  from  the  statistics 
already  given,  it  is  seen,  in  association  with  obstruction,  to  be  one  of  the 
most  frequent  valvular  diseases.  Aortic  incompetence  is  almost  invariably 
brought  about  by  some  affection  of  the  cusps,  for  the  orifice  is  supported 
by  such  a  resistant  ring  as  to  be  difficult  of  dilatation.  Quincke  neverthe- 
less suggested  that  it  may  occur  as  a  purely  functional  disturbance,  from 
stretching  of  the  orifice,  and  Newton  Pitt  has  collected  some  cases  which 
appear  to  bear  out  this  view. 

Etiology. — The  factors  which  produce  incompetence  are  almost  iden- 
tical with  those  giving  rise  to  obstruction.  Endocarditis,  produced  by  any 
of  its  causes,  may  be  the  starting-point  of  lesions  of  the  cusps,  leading  to 
their  inadequacy.  It  is,  however,  much  more  commonly  caused  by  scler- 
otic changes,  partly  the  result  of  syphilitic  lesions,  but  also  by  long-con- 
tinued stress  and  chemical  agents,  such  as  alcohol.  It  is  the  most  frequent 
valvular  lesion  produced  by  violence,  and  the  cusp  which  is  most  liable 
to  rupture  is  the  left  posterior. 

Morbid  anatomy. — The  most  frequent  lesions  leading  to  regur- 
gitation are  thickening  and  shrinking  of  the  cusps,  in  association  with 
atheroma  and  calcification.  These  changes  are  often  attended  by  dilatation 
of  the  aorta  beyond  its  orifice,  and  by  obstruction  of  the  coronary  arteries. 
Vegetations  are  foimd  in  a  considerable  proportionof  cases,  along  with  various 
deformities  of  the  cusps,  and  in  certain  instances  there  is  a  fusion  of  the 
cusps  at  their  free  edges,  so  as  to  produce  a  small  aperture  sometimes  shaped 
like  a  button-hole.  In  almost  all  of  these  cases  there  is  therefore  obstruc- 
tion along  with  incompetence,  and  incompetence  as  an  isolated  lesion  must 
be  the  result  simply  of  shrinkage  of  the  cusps  or  of  stretching  of  the 
orifice. 

The  effects  of  aortic  incompetence  are  shown  first  by  the  left  ven- 
tricle. From  the  escape  of  blood  backwards  from  the  aorta,  during  each 
diastole,  there  is  an  increased  amount  in  the  ventricle,  so  that  it  becomes 
surcharged.  It  has  thus  a  larger  amount  of  blood  to  accommodate,  as  well 
as  an  increased  amount  of  work  to  perform  ;  the  cavity,  therefore,  becomes 
dilated  as  well  as  hypertrophied.  In  aortic  disease  the  limits  of  hyper- 
trophy are  apt  to  be  narrowed  by  the  existence  of  coronary  disease,  which 
leads  to  degenerative  changes  in  the  muscular  w^all.  When  this  is  the  case, 
dilatation  is  in  excess  of  hypertrophy,  and  cardiac  failure  is  the  conse- 
quence. So  long  as  the  mitral  cusps  are  competent,  the  circulation  in  the 
lungs  is  not  implicated,  and  the  right  side  of  the  heart  is  not  affected  ;  but 
if,  with  a  failing  ventricle  and  incompetent  mitral  cusps,  there  is  backward 
pressure  upon  the  left  auricle,  the  pulmonary  capillaries  are  distended, 
leading  to  implication  of  the  right  side  of  the  heart  and  the  general  venous 
circulation. 

Symptoms. — There  are  but  few  symptoms,  so  long  as  compensation 
maintains  the  balance  of  the  circulation,  except  in  those  cases  in  which  the 
valvular  mechanism  has  been  disturbed  by  traumatism.  In  the  great  pro- 
portion of  cases  of  aortic  incompetence,  therefore,  the  clinical  featui'es  are 
latent.  When  the  coronary  vessels  are  implicated,  the  heart  is  apt  to  suffer, 
and  the  nervous  mechanism  prone  to  disturbance.     Pain  of  an  anginous 
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t}TDe,  a  sensation  of  throbbing  within  the  chest,  breathlessness  on 
exertion,  and  attacks  of  giddiness,  sometimes  with  headache,  may  be 
experienced. 

The  skin,  as  a  rule,  is  paler  than  in  health,  usually  from  an  unfilled  con- 
dition of  the  peripheral  vessels,  but  sometimes  from  sclerosis  of  the  arter- 
ioles. On  closely  examining  the  behaviour  of  the  arterial  circulation,  a 
capillary  pulsation  may  be  observed  on  any  part  of  the  skin  which  has  been 
reddened  by  pressure  or  friction.  This  is  produced  by  the  great  oscilla- 
tions of  blood  pressure  in  the  arterioles  and  capillaries.  It  is  often  beauti- 
fully seen  in  the  halo  of  urticaria,  and  it  may  be  observed  close  to  the 
lunules  at  the  base  of  the  nails.  The  fundus  of  the  eye  may  reveal  in- 
creased pulsation  of  the  arteries.  Excessive  pulsation  of  all  the  superficial 
arteries  may  be  easily  determined.  The  radial  pulse  shows  the  striking 
characters  which  are  usually  associated  with  the  name  of  Corrigan,  but 
which  were  previously  studied  by  Hodgldn,  and  even  noticed  by  Vieussens. 
The  vessel,  as  a  rule,  is  far  from  full,  yet  the  pressure  may  l:)e  above  normal. 
The  pulsation  may  be  frequent  or  rare,  according  to  the  different  cu'cum- 
stances  that  are  present,  but  the  rhythm  is  perfectly  regular,  and  the 
pulsations  are  quite  equal.  Each  pulsation  is  abrupt  and  large,  but  of 
short  duration,  falling  away  from  the  finger  the  instant  when  it  reaches  it. 
It  is  often  termed  the  water-hammer  pulse,  since  the  sensation  which  it 
produces  is  remarkably  like  that  given  by  the  throb  caused  by  that  toy. 
A  sphygmographic  tracing  shows  an  abrupt  and  steep  ascent  of  the  curve 
with  a  descent  almost  as  swift.  There  may  be  a  considerable  tidal  wave,  but 
the  dicrotic  notch  and  wave  are  slightly  marked.  Occasionally,  a  direct 
venous  pulsation  may  be  seen  in  the  peripheral  veins.  This  is  a  gentle 
undulation,  which  distinctly  follows  the  radial  pulse. 

Inspection  of  the  chest  shows  the  apex-beat  to  occupy  a  position  further 
down  and  out  than  the  normal,  while  the  fact  of  a  vigorous  systole  may  be 
commonly  seen  from  the  very  distinct  movements  of  the  prtecorclia.  On  apply- 
ing the  hand  to  the  chest,  it  is  usually  found  that  the  cardiac  systole  is  more 
powerful,  and  that  the  diastolic  recoil  is  also  increased.  At  the  apex  the 
pulsation  does  not  only  give  the  feeling  of  increased  strength,  but  it  occasion- 
ally has  a  somewhat  rough  quality,  and  this  may  be  followed  by  a  character- 
istic diastolic  thrill  The  vibrations  may  be  confined  to  the  base  or  to  the 
apex,  but  are  more  commonly  felt  over  a  wide  area  of  the  praecordia.  The 
area  of  cardiac  dulness  is  always  increased,  and  it  is  lengthened  in  a  vertical 
direction  as  well  as  widened  horizontally.  On  auscultation  there  is  a 
characteristic  diastolic  murmur.  The  quality  of  the  murmur  varies  within 
wide  limits.  It  may  be  perfectly  soft  and  blowing  in  character,  or  it  may 
be  harsh  and  rasping,  and  it  not  infrequently  assumes  a  musical  character. 
Its  maximum  intensity  is  subject  also  to  some  variation,  but  it  is  commonly 
found  at  a  lower  level  than  the  conventional  aortic  area.  Sometimes  it  is 
louder  to  the  left  than  to  the  right  of  the  sternum.  This  diastohc  murmur 
is  conducted  mostly  in  .the  direction  of  the  xiphisternum  and  the  apex  of 
the  heart.  Most  commonly  it  is  not  heard  further  down  than  the  junction 
of  the  sternum  with  the  ensiform  cartilage,  and  it  often  fails  to  reach  the 
apex.  The  murmur,  however,  is  sometimes  heard,  not  only  throughout  the 
whole  chest,  but  it  may  be  observed  by  a  bystander  without  applying  his 
ear  to  the  chest  at  all.  A  presystolic  murmur  at  the  apex  was  described 
nearly  forty  years  ago  by  Flint  as  occurring  in  cases  of  aortic  incompetence 
without  mitral  obstruction.  It  has  been  described  by  so  many  observers 
that  no  doubt  can  be  entertained  of  his  accuracy,  and  it  is  commonly  ex- 
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plained  br  the  theory,  that  the  regurgitant  blood  stream  is  brought  to 
bear  directly  upon  the  anterior  cusp  of  the  mitral  valve.  On  auscultation 
of  the  larger  arteries,  it  is  not  uncommon  to  hear  two  murmurs,  one 
immediately  succeeding  the  systolic,  and  the  other  the  diastolic  phase  of  the 
ventricles. 

Diagnosis. — But  little  difficulty  is  experienced  in  recognising  aortic 
incompetence.  The  violent  pulsation  of  the  arteries,  the  character  of  the 
radial  pulse,  the  presence  of  capillary  pulsation,  the  hypertrophy  of  the 
left  ventricle,  and  the  diastohc  murmur,  with  its  characteristic  mode  of 
conduction,  should  render  the  diagnosis  absolutely  clear.  It  is  not  to  be 
forgotten  that  the  miu'mur  may  have  its  maximum  intensity  to  the  left  of 
the  sternum,  a  fact  which  might  lead  to  the  diagnosis  of  pulmonary  in- 
competence. The  condition  of  the  arterial  and  capillary  pulsation,  and  the 
state  of  the  left  ventricle,  should  render  such  a  mistake  httle  likely  of 
occurrence.  It  will  be  referred  to  under  the  head  of  pulmonary  valve 
disease.  Some  aneurysms  of  the  first  part  of  the  arch  of  the  aorta  are 
said  to  cause  not  only  a  systohc  but  also  a  diastolic  murmur.  If  this  be 
the  case,  the  aortic  cusps  are  incompetent  either  absolutely  or  relatively, 
and  no  question  of  chfferential  diagnosis  therefore  arises. 

Prognosis. — Aortic  incompetence  is  the  valvular  lesion  of  all  others 
in  which  sudden  death  is  most  likely  to  occur,  yet  in  many  instances  life  is 
not  only  prolonged  for  many  years,  but  it  is  attended  throughout  long  periods 
by  good  health.  The  prognosis  is  dependent  upon  the  cause  and  nature  of 
the  lesion,  the  presence  or  absence  of  other  valvular  aftections,  the  integrity 
or  implication  of  the  arterial  walls,  the  healthy  or  morbid  condition  of  the 
kidneys,  and  the  normal  or  abnormal  condition  of  the  general  nutrition. 
When  the  disease  has  taken  its  origin  in  endocarditis  affecting  the  aortic 
cusps  solely,  the  outlook  is  brighter  than  when  the  lesion  is  of  a  degenerat- 
ive type,  since  the  latter  is  more  likely  to  interfere  with  the  coronary 
cu'culation.  Uncomphcated  aortic  incompetence  is  less  grave  than  that 
attended  by  other  valvular  affections.  Degenerated  arteries  make  the  fore- 
cast less  hopeful,  since  there  is  much  likehhoo'd  of  coronary  disease.  Lesions 
of  the  kidneys  throw  a  great  strain  upon  the  damaged  heart,  and  render  the 
prognosis  more  gloomy.  When  the  general  nutrition  is  satisfactory,  there 
is  greater  hope  of  the  heart  sur\'i^dng  the  damage  it  has  sustained,  than 
when  it  is  indifferent.  "When  the  hypertrophy  balances  the  disturbance,  if 
there  is  a  distinct  second  sound  in  the  cervical  arteries,  and  if  the  pulse 
pressure  is  good,  the  outlook  is  as  favourable  as  possible  in  this  disease. 

Treatment. — Xo  special  treatment  is  required,  except  the  avoidance 
of  over-fatigue  of  every  kind,  careful  attention  to  diet,  and  cautious  employ- 
ment of  alcohol  and  tobacco.  When  deahng  with  cases  apparently  of 
degenerative  causes,  the  use  of  the  iodides  is  of  the  greatest  importance. 
Iodide  of  potassium  or  of  sodium  may  he  given  in  5  gr.  doses  for  long  periods. 
It  need  hardly  be  added  that  in  those  cases  attended  by  anginous  attacks  the 
iodides  are  of  the  highest  value.  When  failure  of  compensation  ensues, 
the  treatment  must  be  conducted  in  accordance  with  the  general  principles 
already  laid  down.  Certain  fears  have  been  expressed  as  to  the  employ- 
ment of  drugs  like  digitahs  and  strophanthus,  in  consequence  of  the  supposed 
evd  of  prolonging  the  period  of  diastole,  and  permitting  regurgitation  to 
exert  its  baneful  influence  on  the  left  ventricle  for  a  longer  period.  Such 
fears  are  chimerical,  and  the  experience  of  every  day  shows  that  one  or 
other  of  these  drugs  is  imperatively  demanded  when  carcUac  failure  super- 
venes upon  aortic  incompetence. 
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Aortic  Obstruction  and  Incompetence. 

Combined  lesions  at  the  aortic  orifice  are  much  more  common  than 
either  obstruction  or  incompetence  separately.  All  statistics  show  this, 
and  for  the  reasons  previously  stated  it  is  probable  that  the  lesions  in 
combination  are  relatively  much  more  common  than  even  those  statistics 
show.  The  Edinburgh  Eoyal  Infirmary  statistics  show  that  out  of  411 
cases  of  aortic  disease,  2:30  were  diagnosed  as  combined  obstruction  and 
incompetence. 

Etiology  and  morbid,  anatomy.  —  The  causes  of  combined 
lesions  at  this  orifice  are  the  same  as  those  concerned  in  production  of  its 
separate  diseases.  The  structural  alterations  are  similar  to  those  already 
described,  but,  being  in  combination,  when  there  are  valvular  changes 
producing  obstruction,  there  is  always  evidence  of  inadequacy. 

Symptoms  and  diagnosis. — The  clinical  features  which  result 
from  double  lesions  at  the  aortic  orifice  are  characterised  by  the  mingling 
of  the  appearances  characteristic  of  either  lesion.  The  combined  effects 
of  the  double  lesions  are,  however,  as  a  rule  more  severe,  and  the  result- 
ing symptoms  are  therefore  more  pronounced.  Sometimes  the  effects  of 
obstruction,  at  other  times  the  results  of  incompetence,  are  predominant. 
As  a  general  rule,  the  amount  of  dilatation  and  hypertrophy  is  equivalent 
to  that  which  would  be  produced  by  aortic  incompetence.  From  the 
relative  amount  of  obstruction  and  incompetence,  the  enlargement  of 
the  heart  has,  however,  wide  limits  of  variability.  The  differential 
diagnosis  must  be  conducted  in  accordance  with  the  principles  already 
laid  down. 

Prognosis  and  treatment. — Although  double  lesions  produce 
a  more  serious  state  of  matters  than  that  which  is  found  in  aortic 
obstruction,  the  prognosis  cannot  be  said  to  be  graver  than  that  of 
simple  aortic  incompetence.  As  the  incompetence  is  the  most  serious 
factor  in  combined  lesions,  the  treatment  of  these  is  essentially  that 
of  aortic  regurgitation. 


AFFECTIONS  OF  THE  MITEAL  OEIFICE. 

The  relative  proportion  of  cases  of  mitral  disease  necessarily  varies  in 
different  statistics.  Eeferring  once  more  to  the  Edinburgh  statistics,  out 
of  1914  admissions  with  valvular  lesions,  1120,  or  58  per  cent.,  were  cases 
of  mitral  disease,  of  which  597  were  in  men  and  523  in  women.  As  the 
total  number  of  valvular  cases  in  men  was  1241,  while  that  in  women  was 
673,  it  follows  that  mitral  disease  constituted  481  per  cent,  of  the  total  in 
men  and  77*7  per  cent,  in  women.-  As  regards  the  relative  proportion, 
amongst  purely  mitral  cases — obstruction,  incompetence,  and  combined 
lesions — there  were  in  men  133  cases  of  obstruction,  342  of  incompetence, 
and  122  of  double  lesions;  while  amongst  women  there  were  171  cases  of 
obstruction,  243  of  incompetence,  and  109  of  double  lesions.  It  seems 
probable  that  in  these  statistics  the  most  prominent  lesion  is  often  re- 
turned as  the  diagnosis  in  cases  of  combined  disease. 

Mitral  obstruction  as  an  isolated  lesion  is  by  no  means  common,  while 
mitral  incompetence  alone  is  much  more  frequently  met  with,  since  the 
causes  which  lead  to  it  are  so  diverse.  In  the  largest  proportion  of  cases 
of  mitral  disease,  the  two  lesions  are  associated  together. 
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Mitral  Obstruction. 

This  lesion  was  the  earliest  valvular  affection  recognised  during  life  by 
means  of  the  characteristic  thrill  at  the  apex.  Although  the  pathogno- 
monic murmur  was  undoubtedly  heard  by  Bertin,  yet  it&  significance 
was  only  discovered  by  Fauvel,  with  whom  began  the  real  clinical  history 
of  mitral  obstruction. 

Etiology. — As  regards  sex,  all  observations  are  at  one  in  showing 
that  this  disease  is  more  common  in  the  female  than  in  the  male  sex ;  and 
the  Edinburgh  Eoyal  Infirmary  statistics  bear  this  out,  by  the  fact  that  133 
males  and  171  females  were  admitted  in  the  five  years.  The  disease  is  essen- 
tially one  of  early  life,  and  the  same  statistics  show  the  largest  number  of 
admissions  to  occur  between  the  ages  of  20  and  30.  Mitral  obstruction  is 
more  frequently  the  result  of  endocarditis  than  is  aortic  obstruction,  and 
this  factor  is  most  commonly  produced  by  rheumatism.  In  a  considerable 
proportion  of  cases,  the  endocarditis  arises  from  causes  which  cannot  be 
determined,  and  Potain  has  suggested  that  a  certain  proportion  of  cases 
may  be  due  to  tuberculous  endocarditis  taking  its  origin  in  an  infection 
carried  from  the  lungs.  In  addition  to  endocarditis,  degenerative  lesions 
are  often  found. 

Morbid  anatomy. — The  lesions  causing  obstruction  are  found  either 
at  the  orifice  itself,  or  upon  the  cusps — the  latter  being  more  common. 
In  the  former  position,  there  may  be  vegetations  or  sclerotic  processes; 
in  the  latter,  while  similar  lesions  may  take  place,  there  is  frequently  a 
union  of  the  cusps,  so  as  to  form  something  like  a  funnel  projecting  down- 
wards into  the  ventricle,  pierced  by  a  mere  slit  resembling  a  button-hole.  In 
such  instances  the  chordae  tendinese  are  almost  invariably  thickened  and 
shortened.  Whatever  may  be  the  nature  of  the  obstruction,  there  are 
certain  definite  consequences  which  follow  upon  the  development  of  the 
obstacle.  The  left  auricle,  as  might  be  expected,  undergoes  more  or  less 
hypertrophy,  and  that  the  hypertrophy  stands  in  a  direct  ratio  to  the 
amount  of  obstruction,  has  been  proved  by  the  statistics  of  Samways.  In 
a  certain  proportion  of  cases  there  is  dilatation  as  well  as  hypertrophy,  but 
this  is  chiefly  a  result  of  failure.  The  condition  of  the  left  ventricle 
varies  very  considerably.  In  a  certain  proportion  of  cases,  no  doubt  as 
the  result  of  the  diminished  amount  of  blood  which  enters  it,  there  is 
some  reduction  in  the  thickness  of  its  walla  but  in  many  instances  the 
left  ventricle  is  hypertrophied.  This  latter  condition  is  no  doubt  often  in 
part  due  to  backward  pressure  interfering  with  the  passage  of  blood  from  the 
arterioles  into  the  venous  system,  but  it  is  possibly  also  due  to  interference 
with  the  aspiration  of  blood  from  the  auricle  into  the  ventricle.  The  right 
ventricle  almost  invariably  undergoes  some  hypertrophy,  usually  with 
dilatation,  the  results  of  which  will  be  detailed  under  the  head  of 
Tricuspid  Disease.  In  most  instances  of  mitral  obstruction  there  is  chronic 
venous  stasis  in  the  lungs,  giving  rise  to  an  increase  in  their  size,  with 
brown  induration.  With  failing  compensation,  oedema  of  the  lungs  is 
almost  certain  to  occur,  and  it  is  often  attended  by  hydrothorax.  In 
this  valvular  affection  also  pulmonary  haemorrhage  is  a  very  common 
occurrence,  and  the  various  phenomena  of  embolism — cerebral,  renal,  or 
otherwise — are  not  infrequent.  The  abdominal  viscera  are  marked  by 
hypersemia  when  the  right  heart  fails,  as  will  be  described  in  the  section 
on  Tricuspid  Lesions. 

Symptoms. — The  disease  may  be  absolutely  latent,  giving  rise  to  no 
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clinical  features  save  such  as  are  revealed  by  physical  examination.  In 
the  majority  of  instances,  however,  there  is  some  interference  with  the 
pulmonary  circulation,  showing  itself  by  breathlessness,  which  may  be  only 
present  during  exertion,  or  may  present  a  real  cardiac  asthma,  or  even  a 
persistent  dyspnoea.  Closely  linked  with  this,  when  there  is  interference 
with  the  blood  current,  is  cough  and  expectoration.  The  character  of  the 
sputum  is  usually  very  fluid  and  frothy,  frequently  tinged  with  blood, 
and  often  containing  a  considerable  amount  of  it.  It  is  in  this  disease, 
more  than  in  any  other  valvular  affection,  that  pulmonary  haemorrhage 
is  apt  to  take  place  with  free  haemoptysis.  When  the  right  side  of  the 
heart  fails,  as  a  result  of  mitral  obstruction,  there  are  the  characteristic 
features  which  will  be  described  as  attendant  upon  tricuspid  incompetence. 
There  are  sometimes  subjective  sensations  in  mitral  obstruction,  but 
when  pain  is  present  it  has  not  the  dominating  features  of  angina 
pectoris,  or  its  characteristic  tendency  to  radiate  towards  the  shoulder 
and  arm.  Sleeplessness,  giddiness,  and  headache  are  frequent  in  mitral 
disease. 

The  appearance  may  be  striking.  A  dusky  malar  flush  is  often  seen, 
with  pallor  of  the  rest  of  the  face,  and  a  deep  tint  of  the  lips.  Such 
appearances  are  frequently  absent,  and  there  is  a  common  variety  of  the 
disease  attended  by  profound  ansemia.  The  pulse  may  show  no  special 
features.  In  an  early  condition  it  may  be  poorly  filled  and  of  low  pressure, 
with  perfect  regularity  and  equality.  Later,  in  the  course  of  the  disease, 
the  vessel  becomes  more  empty  and  the  pressure  still  lower,  while  the 
rhythm  is  extremely  irregular,  and  the  pulse  waves  very  unequal.  Pulsa- 
tion of  the  veins  of  the  neck  is  often  seen  as  the  result  of  tricuspid  impli- 
cation. The  apex -beat  is  apt  to  be  diffuse,  especially  when  the  right  side 
of  the  heart  is  involved.  It  is  usually  displaced  outwards  to  the  left.  The 
hand  may  elicit  no  information  when  applied  to  the  chest,  but  more 
commonly  it  reveals  a  diffuseness  of  the  beat,  and  increased  pulsation 
about  the  ensiform  cartilage.  In  many  cases  a  thrill  at  the  apex  is  to  be 
felt.  It  may  be  presystolic  or  diastolic  in  rhythm,  or  it  may  occupy  the 
entire  period  elapsing  between  the  second  and  the  succeeding  first  sound. 
It  is  caused  by  the  factors  which  produce  the  attendant  murmur,  and  they 
will  be  more  fitly  considered  in  connection  with  it.  At  the  base  of  the 
heart,  the  hand  sometimes  detects  a  very  distinct  impulse  accompanying 
the  second  sound.  It  is  best  felt  in  the  second  left  intercostal  space.  The 
area  of  cardiac  dulness  is  sometimes  unaltered.  As  a  rule,  however,  its 
transverse  diameter  is  increased  in  both  directions.  Auscultation  shows 
some  characteristic  alterations  in  the  rhythm  and  character  of  the  sounds, 
as  well  as  the  presence  of  murmurs.  The  murmurs  present  may  be 
of  presystolic  or  of  diastolic  rhythm,  or  a  long  murmur  may  occupy  the 
entire  interval  between  the  second  and  the  first  sounds.  It  is  produced 
in  the  first  case  by  the  contraction  of  the  left  auricle,  and  in  the  second  by 
the  aspiratory  action  of  the  left  ventricle,  but  both  agents  are  probably 
assisted  by  the  onward  flow  of  the  blood  returning  from  the  lungs. ,  When 
the  murmur  occupies  the  entire  interval  between  the  second  sound  and 
the  first,  all  these  causes  are  doubtless  at  work.  It  is  but  right  to  add 
that  the  causation  of  the  presystolic  murmur  has  for  long  been  subject 
of  controversy.  Ormerod,  Barclay,  Turner,  Dickinson,  Tripier  and  Devic, 
and  Brockbank  have  urged  that  it  is  produced  by  ventricular  con- 
traction, but  the  overwhelming  majority  of  teachers  and  writers  follow 
the  views  of   Gairdner,   Balfour,  and   Tagge.      Cowan   and  Gibbes  have 
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recently  suggested  modifications  of  the  orthodox  view.  Such  murmurs 
are  sometimes  entirely  absent.  Mitral  obstructive  murmurs  are  notori- 
ously variable  in  their  appearance,  disappearance,  and  reappearance. 
In  cases  of  simple  obstruction  without  regurgitation,  but  without 
any  disturbance  of  the  right  heart,  there  may  be  nothing  save  slight 
roughening  of  the  commencement  of  the  first  sound  in  the  mitral 
area.  Mitral  obstruction  is  often  accompanied  by  accentuation  of  the 
pulmonary  second  sound,  or  by  doubling  of  the  second  sound  at  the  base 
of  the  heart,  in  which  the  pulmonic  element  is  the  more  distinct. 

In  very  many  cases  of  mitral  obstruction  there  are  evidences  of  impli- 
cation of  the  bases  of  the  lungs — slight  impairment  of  the  percussion  sound, 
with  crepitations;  or  of  the  pleural  sacs — dulness  on  percussion,  with 
lessened  breath  and  voice  sounds. 

When  the  right  side  of  the  heart  fails,  there  are  signs  of  backward 
pressure  upon  the  systemic  venous  system,  as  will  be  described  in  the 
section  on  Tricuspid  Disease. 

Diagnosis. — When  the  physical  signs  are  fully  present,  there  can 
never  be  any  difficulty  in  determining  the  presence  of  mitral  obstruction. 
The  thrill,  the  murmur,  the  accentuated  pulmonary  second  sound,  or 
doubling  of  that  sound,  render  evidences  quite  unmistakable.  It  is  a 
different  matter  when  no  murmurs  are  present ;  but  even  in  such  a  case, 
a  slight  roughness  of  the  first  sound  in  the  mitral  area,  with  pulmonary 
accentuation  or  reduplication,  may  furnish  sufficient  evidence  to  justify 
at  least  a  suspicion  of  mitral  obstruction ;  and  if  there  be  proof  of  venous 
stasis  in  the  lungs,  or  any  implication  of  the  pleural  sac,  this  will  be 
strengthened.  If  a  murmur  of  regurgitation  in  the  mitral  area  should 
accompany  such  physical  signs,  the  diagnosis  of  a  double  lesion  would  be 
unavoidable.  It  has  already  been  shown  that  a  presystolic  murmur  has 
been  recorded  in  several  instances  of  aortic  incompetence  without  any 
mitral  lesion.  It  is  accordingly  difficult  to  say  how  far,  in  a  case  of  un- 
doubted aortic  disease,  associated  with  a  presystolic  murmur  at  the  apex, 
this  latter  physical  sign  should  be  regarded  as  proof  of  mitral  obstruction, 
or  as  an  instance  of  the  murmur  first  noticed  by  Flint.  The  condition  of 
the  pulmonary  second  sound,  the  state  of  the  right  side  of  the  heart,  and 
the  position  of  matters  in  regard  to  the  base  of  the  lungs,  might  be  of 
use.  Obstruction  of  the  mitral  orifice  has  recently  been  described  by 
Ewart  and  Eolleston  in  an  interesting  case  of  a  pedunculated  thrombus 
attached  to  the  wall  of  the  left  auricle.  The  clinical  appearances  were 
identical  with  those  of  mitral  disease.  In  such  a  case  there  could  be  no 
possibility  of  reaching  an  absolutely  correct  diagnosis. 

Prognosis. — In  uncomplicated  mitral  obstruction  the  outlook  is  not 
grave.  When  obstruction  exists  alone  it  is  not  usually  of  high  degree, 
and  there  is  therefore  but  little  interference  with  the  circulation.  When 
obstruction  is  present  to  a  greater  extent  there  is  usually  regurgitation 
as  well.  The  prognosis  in  such  cases  will  be  considered  afterwards.  Even 
in  simple  uncomplicated  mitral  obstruction,  the  prognosis  must  always  be 
given  with  caution,  as  any  extra  stress  may  produce  a  break-down  of  the 
circulation.  It  is  further  to  be  remembered  that  embolism  may  occur, 
or  acute  endocarditis  supervene  upon  the  old  lesion.  When  compensation 
is  disturbed,  the  outlook  is  necessarily  serious.  Compared  with  other 
valvular  lesions,  it  may  be  said  that  mitral  obstruction  is  graver  than 
aortic  obstruction,  but  less  so  than  mitral  incompetence,  while  it  is  much 
less  serious  than  aortic  regurgitation. 
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Treatment. — The  great  aim  of  treatment  in  mitral  obstruction  must 
1)6  to  lessen  the  tendency  to  disturbances  of  the  lungs ;  and  while  adopting 
the  general  principles  applicable  to  the  management  of  all  valvular 
diseases,  the  principal  care,  as  regards  mitral  obstruction,  must  be  to 
prevent  or  remove  any  pulmonary  complications.  The  avoidance  of 
sudden  changes  of  temperature  should  be  enjoined;  and  when  there  is 
any  complication  of  the  kind,  the  patient  should  be  placed  in  an  apart- 
ment thoroughly  ventilated,  but  of  equable  temperature,  while  steam, 
either  simple  or  medicated,  may  be  administered  as  an  inhalation.  One 
of  tlie  cardiac  tonics,  along  with  an  ammoniacal  stimulant,  will  be  found 
in  such  cases  of  great  utility. 

Mitral  Incompetence. 

"Eegurgitation  at  the  mitral  orifice  probably  never  occurs  under  physio- 
logical conditions,  and  therefore  the  arrangements  as  regards  the  mitral 
cusps  are  entirely  different  from  those  which  will  be  shown  to  obtain 
at  the  tricuspid  orifice. 

Etiology.  — Incompetence  of  the  mitral  valve  may  occur,  in  the  first 
place,  as  tlie  result  of  changes  in  the  cusps  or  in  their  tendinous  cords — 
changes  which  may  be  endocarditic  or  degenerative  in  origin;  or  may 
more  rarely  be  caused  by  traumatic  agencies.  It  may  also  be  produced 
by  changes  in  the  orifice  itself,  as  the  result  of  all  conditions  which 
enfeeble  the  myocardium,  and  thereby  lead  to  relaxation  of  the  muscular 
ring  surrounduig  the  orifice.  It  may  further  be  produced  by  dilatation 
of  the  cavity  of  the  ventricle  itself,  which  leads  to  disturbance  of  the 
action  of  the  papillary  muscles  and  their  tendinous  cords.  Mitral  incom- 
petence, produced  by  valvular  lesions,  is  quite  incurable,  but  when  it  is 
the  result  of  myocardial  changes  it  may  be  recovered  from. 

Morbid  anatomy. — When  due  to  endocarditic  changes,  the  incom- 
petence of  the  valves  is  usually  accompanied  by  some  contraction  of  the 
orifice.  The  appearances  of  the  cusps  in  such  cases  resemble  those  which 
have  been  already  described  under  mitral  obstruction.  The  incompetence 
is  produced  by  shrinking  of  the  cusps,  whereby  they  are  rendered 
incapable  of  closing  the  orifice.  When  degenerative  changes  cause 
incompetence,  there  is  less  shrinking,  and  the  changes  observed  are 
rigidity  with  slight  contraction,  often  associated  with  fatty  and  calcareous 
deposits.  In  cases  produced  by  injury,  there  is  rupture  of  a  cusp  or  of 
one  or  more  of  its  tendinous  cords.  Mitral  incompetence,  produced  in 
whole  or  in  part  by  changes  in  the  cardiac  muscle,  shows  a  widening  of 
the  orifice,  or  an  enlargement  of  the  ventricular  cavity.  It  need  hardly 
be  added  that  in  many  cases  several  of  these  appearances  are  found  in 
association  with  each  other. 

The  effects  of  the  incompetence  are  produced  mostly  on  the  left  auricle 
and  the  right  side  of  the  heart.  When  there  is  a  free  regurgitation,^ 
the  left  auricle  is  at  once  dilated  and  hypertrophied,  and  in  such  circum- 
stances the  condition  of  the  right  ventricle  is  one  also  of  dilatation  and 
hypertrophy.  With  lesser  degrees  of  regurgitation,  there  is  always  less 
dilatation  and  usually  less  hypertrophy.  The  left  ventricle  itself  almost 
invariably  shows  some  enlargement  of  its  cavity  and  thickening  of  its 
walls.  This  at  first  sight  may  not  appear  very  easy  of  explanation,  but 
it  is  probable  that,  on  account  of  the  regurgitation  into  the  left  auricle, 
a  larger  amount  of  blood  is  poured  back  by  the  auricle  into  the  ventricle 
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during  auricular  systole,  and  the  ventricle  must  have  an  increased  amount 
of  blood  at  the  commencement  of  its  systole.  The  pulmonary  veins  are 
dilated  in  free  mitral  regurgitation,  and  they,  as  well  as  the  pulmonary 
artery  and  its  branches,  are  often  atheromatous.  The  lungs  are  enlarged, 
hyperfemic,  and  oedematous,  with  frequent  hemorrhages.  When  the  right 
heart  fails,  and  the  systemic  veins  are  involved,  the  changes  occur  which 
will  be  described  in  dealing  with  Tricuspid  Incompetence. 

Symptoms. — The  affection  is  frequently  latent.  So  long  as  the 
right  heart  maintains  its  integrity,  the  balance  of  the  circulation  is 
sustained,  and  no  obvious  disturbances  are  manifested.  When  com- 
pensation fails,  a  characteristic  train  of  clinical  appearances  is  developed. 
There  may  be  uneasiness  and  weight  in  the  region  of  the  heart,  but  the 
commonest  feelings  are  those  of  fluttering  and  trembling.  Breathless- 
ness  is  common,  often  accompanied  by  cough  with  watery  expectoration. 
Sensations  of  faintness  and  giddiness  with  heaviness  or  pain  in  the  head 
are  of  common  occurrence,  while  insomnia  and  other  brain  symptoms  are 
more  likely  to  occur  in  this  than  in  any  other  valvular  lesion.  When  failure 
involves  the  digestive  system,  nausea,  vomiting,  and  other  symptoms  take 
place. 

The  aspect  of  the  patient  suffering  from  this  lesion  often  shows 
appearances  like  those  which  have  been  described  under  mitral  obstruction. 
The  dusky  malar  flush,  the  dark  hue  of  the  lips,  nostrils,  and  ears,  the 
arborescent  capdlaries  upon  exposed  surfaces,  and  the  congested  look  of 
the  eyes,  are  at  least  as  well  marked  in  mitral  incompetence  as  obstruction. 
When  jaundice  is  united  with  such  appearances,  there  may  be  a  greenish 
hue  of  the  complexion.  Subcutaneous  oedema  of  the  dependent  parts  is 
frequent,  especially  at  night.  When  there  is  such  evidence  of  implication 
of  the  right  side  of  the  heart,  the  hver  is  often  enlarged.  The  spleen  also 
may  be  larger  than  in  health,  whde  ascites  and  albuminuria  are  also 
present.  In  still  graver  cases  there  may  be  some  heematemesis  and 
meltena.  The  pulmonary  symptoms  already  mentioned  are  revealed  by 
the  presence  of  muffling  of  the  percussion  sound,  and  crepitations  at  the 
base  of  the  lungs,  or,  it  may  be,  absolute  dulness  and  loss  of  the  breath 
and  voice  sound. 

The  pulse  is  frequently  unaltered,  and  in  simple  uncomplicated  cases  it 
presents  no  change,  except  reduction  of  pressure  and  volume.  In  graver 
conditions,  and  more  particularly  when  associated  with  obstruction,  the 
pulse  is  empty,  its  pressure  low,  its  rate  hurried,  and  its  rhythm  disordered. 
No  morbid  phenomena  may  be  seen  on  inspection  of  the  neck  and  chest. 
Venous  pulsation,  however,  is  not  uncommon,  from  disturbance  of  the  right 
side  of  the  heart.  The  apex-beat  is  usually  displaced  outwards  to  the  left, 
and  is  frequently  diffuse.  Pidsation,  in  many  instances,  may  be  seen  in  the 
second,  third,  and  fourth  left  intercostal  spaces,  and  epigastric  heaving  is 
a  frequent  occurrence.  Palpation  most  commonly  reveals  a  rather  diffuse 
pulsation  at  the  apex,  often  of  somewhat  less  intensity  than  in  health,  and 
frequently  followed  by  an  extremely  sharp  impulse  accompanying  the 
second  sound,  which  can  be  best  felt  at  the  base.  Uncomplicated  mitral 
regurgitation  is  rarely,  if  ever,  accompanied  by  any  thrill.  Percussion 
shows  a,n  increase  of  the  cardiac  dulness  both  to  the  right  and  left.  This 
increase  is  due  in  greatest  part  to  the  alterations  in  the  right  side  of  the 
heart.  The  constancy  of  the  results  of  auscultation  in  this  lesion  afford  a 
striking  contrast  to  their  variability  in  obstruction.  As  the  characteristic 
murmur  is  never  absent,  so  long  as  the  heart  is  able  to  contract  with  even 
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a  very  feeble  degree  of  energy,  a  murmur  which  replaces,  accompanies,  or 
follows  the  first  sound  with  its  maximum  intensity  in  the  mitral  area, 
is  the  chief  feature  of  the  lesion.  Its  character  varies  considerably.  At 
times  it  is  low,  soft,  and  blowing,  and  at  other  times  it  is  high,  rough, 
and  rasping.  While  too  much  stress  must  not  be  laid  upon  the  character 
of  the  murmur,  as  a  guide  to  the  exact  nature  of  the  mitral  lesion,  it  may, 
notwithstanding,  be  said  that  the  murmur  is  usually  higher  in  pitch  and 
harsher  in  quality  when  the  incompetence  is  produced  by  organic  changes 
in  the  cusps  attended  by  obstruction,  than  is  the  case  when  regurgitation 
results  from  simple  relaxation  of  the  orifice.  The  point  of  maximum 
intensity  of  the  murmur  is,  as  has  been  said,  at  or  near  the  apex,  from 
which  point  it  is  propagated  in  every  direction  to  a  varying  extent;  it 
is  conducted  to  a  greater  distance  in  the  direction  of  the  axilla  and 
scapula  than  elsewhere.  Occasionally  another  murmur  is  heard  in  this 
affection,  also  of  systolic  rhythm,  and  heard  with  its  greatest  intensity 
at  or  near  the  second  left  intercostal  space.  It  has  been  regarded  by 
Naunyn  and  Balfour  as  due  to  the  regurgitant  stream  impinging  upon 
the  interior  of  the  left  auricular  appendix,  but  it  is  almost  certainly  of 
tricuspid  origin.  The  second  sound  in  the  pulmonary  area  is,  as  a  general 
rule,  accentuated  or  doubled,  but  sometimes,  although  rarely,  there  may 
be  a  diastolic  murmur  of  escape  through  the  pulmonary  orifice,  resulting 
from  high  pressure. 

Diagnosis. — Mitral  incompetence  can  never  present  any  serious 
difficulties  in  diagnosis,  but  it  is  not  always  easy  to  distinguish  between  the 
regurgitation  due  to  a  valvular  lesion  and  that  produced  by  simple  dilata- 
tion of  the  orifice.  When  there  is  any  evidence  of  obstruction  as  well  as 
incompetence,  the  determination  of  a  lesion  of  the  cusps  will  be  obvious. 
In  this  way,  even  in  the  absence  of  presystolic  and  diastolic  murmurs, 
a  roughening  of  the  first  sound  and  an  irregularity  of  the  rhythm  may 
have  some  significant  import.  The  statement,  often  current,  that  doubhng 
of  the  second  pulmonary  sound  is  pathognomonic  of  mitral  obstruction  in 
cases  of  mitral  disease,  cannot  be  accepted. 

Prognosis. — A  forecast  of  the  future  in  any  case  of  mitral  incom- 
petence is  not  always  a  simple  matter.  The  evidence  furnished  by 
physical  examination  alone  may  be  misleading,  as  it  is  by  no  means 
easy  to  gauge  the  amount  of  regurgitation.  As  a  general  principle,  it 
may  be  said  that  the  louder  the  murmur  of  escape  the  more  hopeful  is 
the  prognosis.  The  absence  of  any  symptoms  of  backward  pressure,  a 
moderate  degree  of  enlargement,  an  energetic  cardiac  impulse,  and  a 
loud  first  sound,  are  elements  which  would  justify  a  hopeful  prognosis, 
and  the  outlook  is  more  favourable  with  a  loud  than  with  a  feeble  mur- 
mur. The  presence  of  arterial  pressure  which  is  not  too  low,  and 
pulsation  of  regular  rhythm  and  not  too  great  frequency,  are  favourable 
points.  In  addition  to  such  special  features,  the  existence  of  good  general 
health,  and  freedom  from  pulmonary  symptoms,  will  be  helpful  in  shaping . 
a  favourable  prognosis,  while  the  various  subjects  discussed  in  the  intro- 
ductory section  on  valvular  diseases,  such  as  the  age  of  the  patient,  the 
date  of  onset,  and  similar  factors,  must  receive  attention. 

Treatment. — If  the  physician  should  be  enabled  to  observe  the 
development  of  mitral  incompetence,  as  may  happen  during  a  febrile 
affection,  he  will  be  in  a  position  to  exert  some  influence  upon  the  future 
of  the  disease.  Absolute  rest,  so  as  to  minimise  fluctuations  of  blood 
pressure,  and  general  tonic  remedies,  to  aid  the  nutrition  of  the  cardiac 
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muscle,  may  lessen  the  mitral  changes  and  obviate  their  consequences. 
In  the  case  of  mitral  incompetence  thoroughly  developed,  the  general 
principles  already  laid  down  must  be  followed,  and,  in  particular,  care 
must  be  exercised  so  as  to  prevent  as  far  as  possible  interference  with 
the  pulmonary  circulation. 

Mitral  Obstruction  and  Eegurgitation. 

This  combination  is  always  due  to  organic  disease ;  it  is  much  more 
frequent  in  its  occurrence  than  simple  obstruction,  but  not  so  common 
as  regurgitation  singly,  since  incompetence  has  so  many  causes. 

Etiology  and  morbid  anatomy. — The  lesions  may  be  of  endo- 
carditic  or  degenerative  origin,  but  the  former  is  very  much  more 
frequently  met  with  than  the  latter.  It  is  unnecessary  to  consider  the 
various  factors  at  work  in  the  production  of  these  lesions — they  are 
similar  to  those  already  considered  under  the  separate  diseases.  Three 
distinct  types  of  lesion  are  found  on  examination.  Vegetations  attended 
by  some  shrinking  and  retraction  of  the  cusps  form  a  well-marked  group ; 
another  is  found  in  those  cases  with  thickening  of  the  cusps  and  shrinking 
of  the  tendinous  cords.  In  consequence  of  these  lesions,  there  is  a  certain 
amount  of  obstruction  and  incompetence,  from  the  impossibihty  of  adapta- 
tion of  the  cusps  to  each  other.  The  last  class  includes  cases  in  which 
the  cusps  become  fused,  so  as  to  form  a  slit,  which  from  infiltration  or 
deposition  around  it  leads  to  incompetence  as  well  as  obstruction.  The 
secondary  changes  are  graver  than  in  either  lesion  singly.  The  left 
auricle  is  implicated  to  a  greater  extent.  There  is  more  interference 
with  the  pulmonary  circulation.  The  right  side  of  the  heart  is  involved 
in  a  higher  degree,  and  the  disturbance  of  the  systemic  veins  is  more 
serious. 

Symptoms  and  diagnosis. — The  clinical  features  resulting  from 
the  combined  lesions  show  more  or  less  blending  of  those  which  belong  to 
each,  but  there  are  more  marked  symptoms  when  both  lesions  are  com- 
bined than  with  either  singly.  The  pulse  is  likely  to  become  frequent 
and  irregular  at  an  early  period.  Venous  symptoms  in  the  neck  and 
pulsation  in  the  epigastrium  are  common.  The  cardiac  dulness  is  exag- 
gerated, and  the  combined  murmurs  may  be  heard.  It  must  be  borne  in 
mind,  however,  that  the  murmurs  of  obstruction  may  fail,  and  the  systolic 
murmurs  of  incompetence  may  be  preceded  by  an  accentuated  or  rough 
first  sound.  The  pulmonary  second  sound  is,  as  a  rule,  increased  in  inten- 
sity, and  it  may  be  doubled. 

Prognosis  and  treatment. — The  prospect  is  more  gloomy  in  the 
case  of  combined  lesions  than  of  either  singly.  The  greater  severity  of  the 
effects  leads  to  more  disturbance  of  the  functions  connected  with  nutrition, 
and  the  course  of  the  disease  is  shorter  than  in  simple  obstruction  or  simple 
regurgitation.  It  is  unnecessary  to  say  much  as  regards  treatment,  since  it 
resolves  itself  into  that  already  mentioned  for  the  individual  lesions. 


AFFECTIONS  OF  THE  PULMONAEY  OEIFICE. 

Chronic  affections  of  the  pulmonary  orifice  constitute  the  rarest  of 
valvular  lesions,  except  in  the  case  of  congenital  heart  disease.  Occurring 
so  rarely  as  they  do,  these  lesions  do  not  furnish  sufficient  numbers  to 
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render  statistics  of  any  value.  Amongst  congenital  valvular  diseases, 
afiections  of  this  orifice"  are  relatively  frequent,  but  it  is  quite  otherwise 
in  regard  to  acquired  pulmonary  diseases,  i.e.  those  developed  after  birth, 
for  pvdmonary  obstruction  and  pulmonary  incompetence  are  very  rare, 
^"imont  has  with  great  diligence  collected  thirty-eight  cases,  in  which  the 
main  feature  of  the  lesion  was  obstruction,  and  Barie  has  brought  to- 
gether fifty-eight  instances,  the  chief  feature  of  which  was  incompetence. 

Pulmonary  Obsteuctiox. 

The  remarks  which  follow  are  intended  to  apply,  in  so  far  as  possible, 
solely  to  acquired  pulmonary  obstruction. 

Etiology. — The  causation  is  in  many  instances  quite  obscure,  but  the 
most  common  factor  is  endocarditis,  arising  in  the  course  of  various  acute 
diseases.  Eheumatism  and  the  eruptive  fevers  are  the  most  frequent  causes 
giving  rise  to  the  endocarditis. 

Morbid  anatomy. — The  most  common  lesion  is  produced  by  some 
fusion  of  the  cusps,  so  as  to  produce  a  funnel-shaped  structure  with  its 
apex  pointing  towards  the  artery.  Instead  of  this,  the  cusps  may  be 
simply  thickened  and  indiu'ated  as  well  as  retracted.  There  may  also  be 
a  vegetative  condition,  like  that  already  described  elsewhere.  The  obstruc- 
tion is  sometimes  produced,  however,  within  the  walls  of  the  conus 
arteriosus,  in  which  there  are  deposits  of  fibrous  tissue,  and  sometimes 
destructive  changes  involving  the  interventricular  septum. 

Symptoms. — A  high  degree  of  dyspnoea  and  cyanosis  are  commonly 
regarded  as  the  great  chnical  features  of  this  affection.  To  this  it  is  scarcely 
possible  for  me  to  agree,  as  my  own  obser^■ations,  although  few  in  number, 
support  the  opinion  expressed  by  Paul,  that  in  acquii'ed  pulmonary  obstruc- 
tion there  is  only  moderate  cyanosis.  It  entirely  depends,  however,  on  the 
degree  of  obstruction.  On  the  other  hand,  there  is  commonly  clubbing  of 
the  fingers  and  toes  and  arching  of  their  nails.  Little  tendency  to  venous 
stasis  is  found,  and  only  slight  subcutaneous  oedema  or  visceral  disturbance. 
There  is  evidence  in  acquii-ed  pulmonary  obstruction,  as  in  the  congenital 
form,  of  considerable  liability  to  pulmonary  phthisis.  The  pulse  has  no 
special  peculiarity.  There  may  be  venous  phenomena  in  the  neck,  but  they 
are  not  always  present.  Xo  precordial  changes  may  be  observed  on  in- 
spection, but  sometimes  the  apex-beat  is  further  to  tlie  left,  and  there  is 
epigastric  pulsation.  A  systolic  thriU  is  often  felt  at  the  base,  especially 
to  the  left  of  the  sternum.  The  cardiac  dulness  may  be  increased  trans- 
versely. A  systohc  murmur  in  the  second  left  intercostal  space  is  the 
most  important  piece  of  physical  e\'idence.  The  murmur  is  usually  harsh, 
but  varies  considerably  in  its  character.  It  invariably  presents  a 
superficial  quahty,  and  may  be  conducted  over  a  considerable  area  of  the 
chest,  but  is  not  propagated  into  the  arteries  of  the  neck. 

Diagnosis. — The  recognition  of  pulmonary  obstruction  depends  largely 
upon  the  fact  of  a  systolic  mm-mur  at  the  base  which  is  not  conducted 
into  the  cervical  arteries.  If,  with  clubbing  of  the  fingers  and  some 
dyspnoea  and  cyanosis,  such  a  murmur  is  present,  it  will  raise  a  suspicion 
of  pulmonary  obstruction.  It  is  often  difficult  at  first  to  differentiate 
aortic  and  pulmonary  obstruction.  The  maximum  intensity  of  the  systohc 
murmur  of  aortic  disease  is  of  comparatively  little  importance,  but  its 
mode  of  conduction  is  of  the  highest  moment.  It  has  already  been  said 
that  the  murmur  of  aortic  obstruction  may  be  heard,  with  its  maximrmi 
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intensity,  to  the  left  of  the  sternum^  but  the  propagation  of  the  murmur 
is  significant.  Patent  ductus  arteriosus  can  always  be  differentiated  by 
the  rhythm  of  its  murmur,  which  is  not  accurately  systolic,  but  begins 
after  the  first  and  is  continued  beyond  the  second  sound. 

Prognosis. — The  prospect  in  pulmonary  obstruction  is  unfavourable. 
Most  of  the  recorded  instances  have  died  in  early  life,  usually  from 
pulmonary  tuberculosis  or  cardiac  failure. 

Treatment. — The  general  rules  for  the  management  of  valvular 
lesions  must  be  followed,  and  the  only  point  which  requires  to  be 
emphasised  is  the  necessity  for  watching  over  the  condition  of  the 
lungs.  If  there  be  any  symptom  of  bronchial  or  pulmonary  trouble,  warm, 
moist,  medicated  air,  along  with  cardiac  stimulants,  must  be  adopted. 

PULMONAEY  INCOMPETENCE. 

The  pulmonary  valve  may  be  incompetent  in  two  different  ways. 
Eegurgitation  may  be  allowed  by  means  of  structural  alterations  in  the 
cusps,  or  may  be  permitted  by  stretching  of  the  arterial  orifice. 

Etiology. — Acquired  pulmonary  incompetence  due  to  valvular  lesions 
is  most  commonly  produced  by  endocarditis  arising  from  acute  rheumatism 
and  eruptive  fevers.  It  may  also  be  produced  by  degenerative  processes, 
causing  sclerosis  and  retraction.  The  other  form  of  incompetence,  which 
has  been  the  subject  of  observations  by  Steell,  Duckworth,  Barr,  and 
myself,  is  produced  by  stretching  of  the  orifice  in  consequence  of  increased 
pressure  within  the  artery,  such  as  frequently  occurs  in  mitral  disease. 

Morbid  anatomy, — The  cusps  are  commonly  thickened  and  in- 
durated, as  well  as  shrunken  and  distorted.  They  may  have  various 
vegetative  and  ulcerative  changes  upon  their  surfaces.  The  orifice  is 
sometimes  dilated,  but  it  is  more  common  to  find  it  diminished.  There  is 
dilatation  with  hypertrophy  of  the  right  ventricle,  and  usually  also  of  the 
right  auricle.  There  may  be  such  secondary  lesions  as  are  found  in  inter- 
ference with  the  venous  return,  as  will  be  discussed  in  dealing  with 
tricuspid  disease.  In  the  relative  or  functional  form  of  pulmonary  incom- 
petence, no  morbid  changes  may  be  found  on  post-mortem  examination,  or 
the  orifice  may  be  found  dilated  while  the  cusps  are  healthy. 

Symptoms. — It  is  difficult  to  estimate  the  nature  of  the  symptoms 
produced  by  pulmonary  incompetence,  since  the  lesion  is  so  rare,  except  in 
association  with  some  other  diisease.  Dyspnoea,  cyanosis,  and  clubbing  of 
the  fingers  are  probably  always  present,  and  in  consequence  of  the  implica- 
tion of  the  right  ventricle  there  are  the  different  features  of  venous  stasis. 
The  pulse  is  empty  and  compressible,  venous  phenomena  are  present  in  the 
neck,  the  transverse  extent  of  cardiac  dulness  is  increased,  a  diastolic  thrill 
has  been  described  in  the  second  left  intercostal  space ;  a  diastolic  murmur 
with  its  maximum  intensity  in  the  second  left  intercostal  space,  propagated 
towards  the  apex  along  the  left  edge  of  the  sternum,  is  characteristic.  The 
quality  of  the  murmur  may  be  blowing  or  rasping. 

Diagnosis  and  prognosis. — There  should  be  no  difficulty  in  the 
recognition  of  this  affection,  if  aortic  incompetence  can  be  excluded.  The 
position  of  the  maximum  intensity  of  the  murmurs  may  be  deceptive,  and 
their  conduction  may  further  be  closely  similar.  If  the  diastolic  murmur 
can  be  heard  at  the  apex,  it  is  probably  aortic ;  and  if  it  can  be  heard  over 
any  of  the  great  arteries,  it  is  undoubtedly  aortic.  Capillary  pulsation  and 
the  water-hammer  pulse  are  strong  points  in  favour  of  aortic  disease,  while 
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cyanosis,  dyspnoea,  and  clubbing  of  the  fingers  afford  weighty  evidence 
in  favour  of  puhnonary  incompetence.  Eegurgitation  at  the  pulmonary 
orifice  must  always  lead  to  a  grave  prognosis.  Pulmonary  complications 
are  extremely  common,  especially  when  the  disease  exists  in  youthful 
patients. 

Treatment. — The  management  of  pulmonary  incompetence  must  be 
specially  directed  with  a  view  to  obviate  pulmonary  complications,  and  if 
any  should  make  their  appearance  they  must  be  treated  sedulously.  The 
treatment  of  the  affection  otherwise  is  that  of  valvular  disease  in  general. 

Pulmonary  Obstruction  and  Eegurgitation. 

The  results  of  the  double  lesion,  both  as  regards  morbid  anatomy  and 
clinical  features,  are  simply  such  as  would  naturally  be  expected,  but  in  most 
instances  the  one  or  the  other  element  preponderates,  and  therefore  over- 
shadows the  characters,  which  are  more  or  less  blended,  of  the  double 
lesion. 

AFFECTIONS   OF   THE   TEICUSPID   OEIFICE. 

In  respect  of  frequency,  the  lesions  of  the  right  auriculo-ventricular 
orifice  afford  a  striking  contrast ;  while  obstruction  is  one  of  the  rarest,  if 
not  indeed  quite  the  rarest,  of  valvular  lesions,  regurgitation  without 
doubt  is  that  most  frequently  found.  As  regards  this  orifice,  statistics  are 
useless — in  the  first  place,  from  the  great  infrequency  of  the  obstructive 
lesion  as  well  as  the  dilliculty  attendant  upon  its  detection ;  and,  in  the 
second  place,  because  minor  degrees  of  incompetence  produce  but  little 
disturbance  of  the  circulation,  and  therefore  require  to  be  sought  in  order 
to  be  found.  How  little  rehance  is  to  be  placed  upon  statistics,  as  regards 
the  valvular  affections  of  the  right  side,  may  be  appreciated  from  the  fact 
that  in  Gillespie's  statistics  for  five  years,  out  of  1914  cases  of  valvular 
disease  only  fifteen  were  returned  as  lesions  of  the  right  side  of  the  heart — 
a  smaller  number  than  may  be  found  of  cases  of  tricuspid  incompetence 
in  a  single  day's  work  in  the  outside  department  of  a  great  hospital. 

Tricuspid  Obstruction. 

This  lesion  has  been  anatomically  recognised  since  the  days  of  Morgagni, 
but  it  was  first  diagnosed  during  life  and  verified  after  death  by  Gairdner. 
Tricuspid  obstruction  has  been  more  or  less  fully  recorded  in  154  cases, 
collected  partly  by  Leudet  and  partly  by  Herrick,  114  of  which  occurred 
in  women  and  thirty-two  in  men,  while  the  sex  "was  not  recorded  in  eight. 
Jn  thirteen  of  these  cases  the  obstruction  of  the  orifice  was  the  only 
valvular  lesion  present.  In  all  the  rest  it  was  accompanied  by  other 
valvular  diseases. 

Etiology. — In  a  considerable  proportion  of  recorded  cases,  no 
causative  factors  could  be  discovered.  Out  of  the  154  cases  previously 
mentioned,  rheumatism  was  recorded  in  fifty-one;  it  was  doubtfully 
present  in  four ;  while  chorea  seemed  to  be  a  factor  in  two.  Eheumatism 
was  excluded  in  twenty-eight,  and  in  sixty-nine  no  etiological  facts  were 
mentioned.  Some  of  the  acute  febrile  diseases  are  doubtless  responsible 
for  tricuspid  obstruction,  while  certain  of  the  other  factors  previously 
mentioned  are  no  doubt  operative. 
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Morbid  anatomy. — The  most  common  alteration  observed  is  some 
fusion  of  the  cusps,  so  as  to  form  a  funnel-shaped  structure  surrounding  an 
orifice,  at  times  so  small  as  scarcely  to  admit  the  point  of  the  little  finger. 
Vegetations  are  often  also  present,  and  all  of  them  may  be  followed  by  the 
deposition  of  inorganic  salts.  The  secondary  results  have  not  been  clearly 
studied,  since  the  disease  has,  with  few  exceptions,  been  accompanied  by 
other  valvular  disturbances.  Some  hypertrophy  of  the  right  auricle  would 
naturally  be  expected,  and  as  a  rule  it  has  been  present,  attended  by  a 
considerable  amount  of  dilatation.  The  systemic  venous  system  being 
seriously  involved  in  all  cases  of  marked  obstruction,  there  are  the 
anatomical  features  produced  by  backward  pressure  upon  the  abdominal 
viscera. 

Symptoms. — From  its  usual  association  with  some  other  valvular 
lesion,  the  results  of  tricuspid  obstruction  are  difficult  to  estimate.  Many 
symptoms  which  have  been  recorded  are  doubtless  due  to  secondary 
changes  in  the  right  side  of  the  heart,  arising  from  left-sided  lesions. 
Sometimes  there  is  no  clinical  evidence  indicative  of  a  tricuspid  lesion,  yet, 
on  the  other  hand,  severe  dyspnoea,  with  profound  cyanosis  and  coldness  of 
the  extremities,  have  been  seen.  There  may,  along  with  these  symptoms, 
be  oedema  of  the  lower  extremities,  scanty  and  albuminous  renal  secretion, 
with  enlargement  of  the  liver  and  spleen,  as  well  as  ascites.  The  veins  of 
the  neck  may  pulsate  freely,  or  may  be  turgid  and  motionless.  The  radial 
pulse  may  be  of  average  fulness  and  pressure  without  change  in  its 
rhythm  or  rate,  but  it  has  often  been  found  empty,  compressible,  irregular, 
and  accelerated.  A  thrill  is  occasionally  felt  with  its  maximum  intensity 
just  outside  the  left  edge  of  the  sternum  The  transverse  cardiac  dulness 
is  increased.  The  most  characteristic  clinical  feature  is  a  presystohc  or 
diastolic  murmur,  heard  at  the  junction  of  the  fifth  or  sixth  ribs  with  the 
left  edge  of  the  sternum.  Occasionally,  as  in  the  case  of  the  analogous 
mitral  murmur,  it  begins  with  the  second  sound,  and  fills  up  the  entire 
interval  to  the  first  sound. 

Diagnosis. — Since  the  general  symptoms  of  tricuspid  obstruction 
closely  resemble  those  produced  by  secondary  implication  of  the  right  side 
of  the  heart,  in  consequence  of  mitral  disease,  the  recognition  of  the  lesion 
must  depend  almost  entirely  on  the  evidence  of  physical  examination,  and 
given  the  presence  of  the  characteristic  thrill  and  murmur,  with  their 
maximum  intensity  in  the  tricuspid  area,  the  diagnosis  may  be  established 
with  a  tolerable  degree  of  certainty.  In  doubtful  cases,  a  hepatic  pulsa- 
tion, preceding  the  apex-beat,  is,  according  to  Mackenzie,  of  diagnostic 
importance. 

Prognosis. — The  forecast  of  the  future  must  be  the  result  of  careful 
consideration  as  regards  each  individual  case,  and  must  be  rather 
based  upon  its  association  with  other  valvular  lesions  and  the  results  of 
the  cardiac  disturbances  upon  the  general  circulation.  Duroziez  has 
shown  that  the  average  duration  of  life  is  directly  proportional  to  the  size 
of  the  orifice,  but  this  cannot  be  of  much  importance  to  the  practical 
physician,  since  there  are  never  any  grounds  upon  which  to  base  even  a 
guess  at  the  size  of  the  orifice. 

Treatment. — The  treatment  of  tricuspid  obstruction  must  be 
conducted  on  the  general  principles  already  laid  down  for  valvular 
disease,  with  special  reference  to  the  return  of  blood  from  the  systemic 
veins. 
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Tkicuspid  Incompetence. 

This  is  the  most  common  valvular  affection.  In  spite  of  the  adverse 
criticism  to  which  their  views  have  been  subjected,  there  can  be  no  doubt 
that  the  opinions  of  Hunter,  Adams,  and  King  are  correct — a  physiological 
regurgitation  at  the  tricuspid  orifice  is  easily  produced.  A  thorough  grasp 
of  this  conception  is  essential  for  the  understanding  of  what  may  be 
termed  pathological  regurgitation,  since  what  may  be  considered  as  physio- 
logical passes  insensibly  into  pathological  as  regards  leakage  at  this  orifice. 
Tricuspid  incompetence  is  more  frequently  met  with  than  any  other 
valvular  lesion,  but  statistics  entirely  fail  to  bring  out  anything  like  its 
true  numbers.  It  is  so  commonly  found  during  the  examination  of  patients 
who  suffer  from  diseases  of  the  most  varied  kind,  that  it  frequently  passes 
unrecorded. 

Etiology. — The  incompetence  of  the  valve  may  be  produced  by  some 
lesion  of  the  cusps,  such  as  endocarditis  or  degeneration,  in  the  production 
of  which  the  factors  already  cited  as  regards  the  other  cusps  play  a  similar 
part.  But  the  incompetence  is  much  more  commonly  brought  about  by 
some  affection  of  the  muscular  substance  of  the  heart.  The  factors  which 
produce  such  changes  are  very  numerous.  It  is  often  the  sole  cardiac 
affection  present,  yet  it  can  scarcely  ever  be  regarded  as  primary,  but  is 
almost  invariably  secondary  to  some  other  affection.  It  may  be  brought 
about  by  lesions  of  the  pulmonary  orifice,  which  in  themselves  are  so  rare 
as  to  be  but  seldom  a  cause  of  the  lesion.  Many  diseases  of  the  lungs, 
which  interfere  with  the  course  of  the  blood  through  them,  lead  directly  to 
tricuspid  inadequacy.  Mitral  lesions  are  common  causes  of  disturbance, 
but  aortic  diseases  have  in  themselves  no  influence  as  long  as  the  mitral 
cusps  are  competent  and  the  left  ventricle  adequate.  Such  causes  as  renal 
disease,  which  interfere  with  the  circulation,  lead  at  length  to  implication  of 
the  right  side  of  the  heart  and  tricuspid  incompetence.  In  addition  to 
such  mechanical  interferences,  there  are  many  other  causes  more  general 
in  their  nature,  which  produce  their  effects  by  acting  on  the  muscular 
wall.  Toxic  influences  of  almost  every  class,  every  form  of  malnutrition, 
such  as  occurs  in  mahgnant  disease,  deficient  absorption,  or  inadequate 
food,  and  every  form  of  anaemia,  may  lead  to  the  tricuspid  regurgitation. 

Morbid  anatomy. — When  the  valves  are  at  fault,  there  may  be 
vegetations,  thickening,  fusion,  and  distortion  of  the  cusps.  It  is,  how- 
ever, much  more  common  to  find  that  the  valves  are  healthy,  while  the 
orifice  is  considerably  enlarged ;  but  in  some  cases  of  dilatation  of  the 
right  ventricle  there  is  little  perceptible  enlargement  of  the  orifice,  and  the 
regurgitation  must  be  produced  by  lack  of  adaptation  of  the  valvular 
segments.  Associated  with  these  lesions  are  some  alterations  in  the  right 
auricle.  It  is  usually  dilated,  sometimes  to  a  great  extent,  and  its  walls 
are  commonly  thickened,  but  in  old-standing  cases  they  may  be  attenuated 
from  malnutrition.  The  great  veins  leading  to  the  right  auricle  are 
invariably  dilated,  and  the  valves  of  the  veins  of  the  neck  are  frequently 
incompetent.  More  outstanding  effects  are  found  in  general  venous  stasis 
with  subcutaneous  oedema,  serous  transudation,  mucous  catarrh,  and 
hypersemia,  leading  to  cyanotic  atrophy  of  the  solid  viscera.  This  in 
time  tells  back  upon  the  heart  itself,  which,  by  becoming  the  seat  of 
chronic  venous  stasis,  with  consecutive  degenerative  processes,  completes 
the  vicious  circle. 

Symptoms. — The  clinical  features  depend  entirely  upon  the  amount 
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of  regurgitation,  and  in  minor  degrees  of  incompetence  the  condition  may 
be  so  latent  as  to  be  only  discovered  on  physical  examination.  When  the 
regurgitation  is  considerable,  the  features  of  the  case  are  unmistakable. 
The  aspect  is  cyanotic,  or,  if  the  liver  is  much  implicated,  there  may  be  a 
greenish  complexion,  from  the  blending  of  lividity  and  jaundice.  Dyspnoea 
is  almost  always  present  from  interference  with  the  pleura  or  the  lung,  or 
it  may  be  simply  from  lack  of  aeration,  due  to  deficient  power  of  the  right 
ventricle.  (Edema  of  the  lower  limbs  and  ascites  are  common  featm^es, 
while  on  physical  examination  the  liver  and  spleen  may  be  enlarged.  The 
renal  secretion  is  scanty,  albuminuria  is  frequent,  often  attended  by 
haematuria  and  tube  casts;  hsematemesis  and  melaena  not  infrequently 
occur.  Headache,  giddiness,  and  apathy  make  their  appearance,  while  the 
night  is  troubled  by  insomnia  or  dreams.  Such  nervous  symptoms  as 
illusions,  hallucinations,  or  even  delusions,  may  be  present.  The  circulatory 
organs  themselves  give  very  definite  results.  The  radial  pulse  does  not 
furnish  any  evidence  of  value,  but  it  is  usually  of  little  volume  and  low 
pressure.  '  The  veins  of  the  neck  may  show  pulsation  or  manifest  a  graver 
symptom  in  persistent  turgescence.  Epigastric  pulsation  is  a  common 
appearance.  There  are  sometimes  also  impulses  in  the  third  and  fourth 
right  intercostal  spaces  near  the  sternum.  The  apex-beat  is  further 
from  midsternum  than  in  health,  but  on  account  of  its  diffuseness  it  is 
often  difficult  to  localise.  The  area  of  cardiac  dulness  is  enlarged  in  both 
directions,  but  especially  towards  the  right.  The  characteristic  murmur 
of  tricuspid  incompetence  is  systolic  in  rhythm,  with  its  maximum  intensity 
in  the  tricuspid  area.  It  is  sometimes  the  sole  evidence  of  the  lesion,  but, 
on  the  other  hand,  in  cases  of  undoubted  tricuspid  incompetence,  there 
may  be  no  murmur  and  simply  a  weak  or  almost  inaudible  first  sound. 
The  murmur  is  in  character  soft  and  blowing,  and  it  is  conducted  in  every 
direction,  so  that  considerable  care  must  be  exercised  to  distinguish  it 
from  murmurs  in  other  areas.  The  condition  of  the  second  sound  in  the 
pulmonary  area  is  by  no  means  uniform.  When  tricuspid  incompetence 
is  produced  by  lesions  of  the  left  side  of  the  heart  or  of  the  lungs,  the 
accentuation  of  the  pulmonary  second  sound,  which  precedes  the  develop- 
ment of  the  tricuspid  regurgitation,  becomes  lessened.  So  long,  however, 
as  the  pressure  in  the  pulmonary  circuit  remains  relatively  increased,  while 
it  is  relatively  lessened  in  the  systemic  circulation,  there  will  be  pulmonary 
accentuation  or  doubling. 

Diagnosis. — When  characteristic  venous  appearances  are  present  in 
the  neck  they  furnish  sufficient  evidence  to  lead  to  the  suspicion  of 
tricuspid  incompetence,  and  if  there  be  also  a  systolic  murmur  in  the 
characteristic  position,  the  recognition  of  tricuspid  incompetence  is  easy. 
With  a  murmur  alone  present  there  may  be  a  little  more  difficulty,  and  it 
is  necessary  to  exercise  care  in  its  localisation,  as  w^ell  as  to  determine 
the  size  of  the  right  side  of  the  heart.  If  free  venous  pulsation  is 
present  in  the  neck,  it  may  be  accepted  in  default  of  aU  other  e\'idence 
as  strongly  indicative  of  tricuspid  incompetence,  especially  when  it  is 
of  the  rhythm  shown  by  Mackenzie  to  be  produced  by  a  true  ventricular 
wave. 

Prognosis. — When  tricuspid  incompetence  is  obviously  of  muscular 
origin,  and  brought  about  by  some  transient  disturbance,  the  outlook  is 
excellent.  It  is  far  otherwise,  however,  if  tricuspid  regurgitation  is  a 
sequel  to  disease  of  the  left  side  of  the  heart,  or  to  some  chronic 
pulmonary  affection  like  emphysema.     In  cases  of   this  kind,  the  right 
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side  of  the  heart  can  only  recover  if   the  primary  affection  undergoes 
amelioration. 

Treatment.  — ■  The  general  management  of  vahnilar  lesions  is 
applicable  to  tricuspid  incompetence,  but  the  factors  leading  to  the 
condition  must  be,  in  so  far  as  possible,  removed.  When  the  affection  is 
secondary  to  diseases  of  the  left  side  of  the  heart,  such  must  receive  first 
consideration,  and  the  same  is  true  as  regards  diseases  of  the  lungs.  If 
the  incompetence  is  the  result  of  general  conditions,  such  as  ansemia  or 
dyspepsia,  appropriate  treatment  should  be  directed  to  these ;  and  if  the 
cause  is  cardiac  strain  from  muscular  stress,  the  exciting  factor  must  be 
removed.  In  all  cases  cardiac  tonics  will  be  found  of  advantage,  in 
addition  to  the  other  remedies  which  may  be  employed, 

Tkicuspid  Obsteuction  axd  Eegurgitatiox. 

Although  they  are  more  common  than  either  obstruction  or  regurgita- 
tion, it  is  needless  to  dwell  upon  the  combined  lesions  of  the  right  venous 
orifice.  From  the  standpoint  of  morbid  anatomy,  such  lesions  resemble 
tricuspid  obstruction.  In  their  symptoms  they  may  closely  resemble  either 
obstruction  or  incompetence.  As  the  obstruction  is,  however,  frequently 
latent,  the  diagnosis  of  incompetence  can  often  alone  be  made,  and  the 
lesions  are  frequently  unsuspected  during  life. 

G.  A.  GIBSOX. 


DISEASES  OF  THE  ^^lYOCAEDIUM. 
MECHANICAL  COXaESTIOK 

In  cardiac  failure  the  heart  itself  is  necessarily  one  of  the  viscera  included 
in  the  area  of  mechanical  congestion.  The  walls  become  of  a  deep  red 
colour,  dense  and  tough.  Microscopical  sections  of  the  myocardiiim  reveal 
the  capillaries  filled  with  blood ;  the  muscular  fibres  pigmented,  granular 
and  atrophic-looking ;  and  the  connective  tissue  increased.  It  must  be 
admitted  that  many  pathologists  refuse  to  allow  of  an  interstitial  myo- 
carditis from  simple  passive  hypera?mia,  but  it  is  difficult  to  avoid  the 
conclusion  arrived  at. 

This  morbid  condition  of  the  cardiac  wall,  which  was  first  particularly 
described  by  William  Jenner,  is  of  much  more  than  pathological  interest. 
Being  the  effect  of  failm-e  of  the  heart  upon  the  nutrition  of  its  own 
walls,  it  represents  the  completion  of  a  vicious  circle  of  grave  significance. 
The  enlarged  organ,  labouring  in  the  face  of  difficulties,  is  being  worked  on 
blood  which  is  delayed  in  its  flow  and  laden  with  the  products  of  meta- 
bolism, in  consequence  of  imperfect  drainage  of  the  veins.  Congestion  of 
the  myocardium  thus  aggravates  the  dilatation  in  which  it  originated,  and 
comes  to  be  one  of  the  chief  causes  of  final  failure. 

It  is,  however,  a  condition  which  can  be  temporarily  relieved  by 
treatment.  Congestion  of  the  myocardium,  along  with  that  of  the  liver, 
kidneys,  and  systemic  veins,  yields  to  the  medicinal  and  non-medicinal 
means  which  restore  compensation.  It  will  be  referred  to  in  connection 
with  Dilatation  followed  by  Failure. 
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ACUTE  MYOCAEDITIS. 

Etiology. — Acute  myocarditis  commonly  accompanies  one  of  the  acute 
febrile  processes,  such  as  rheumatism  (when  it  may  be  associated  with 
endocarditis  and  pericarditis),  diphtheria,  and  scarlatina.  A  distinct  kind 
of  acute  myocarditis  is  septic,  in  connection  with  injuries,  particularly  of 
bones  and  joints,  chronic  abscesses,  stricture,  ulcerative  endocarditis,  and  the 
like.  Very  often  no  cause  can  be  discovered.  Traumatic  inflammation  of 
the  myocardium  has  also  been  met  with.  The  disease  is  much  more 
common  in  males ;  and  the  septic  kind  usually  occiu'S  in  boys. 

Morbid  anatomy  and  pathology. — Acute  myocarditis  is  usually 
found  as  part  of  a  pathological  process  which  involves  also  the  endo- 
cardium and  pericardium.  The  left  ventricular  wall,  including  the  septum 
and  the  papillary  muscles,  is  the  part  most  frequently  affected,  in  the  form 
either  of  a  thin  layer  of  inflamed  tissue  immediately  beneath  the  lining 
and  covering  membranes,  or  of  localised  foci  as  large  as  a  nut,  pea,  or  a 
pin's  head,  or  possibly  of  microscopic  dimensions.  The  muscular  tissue  is 
of  a  dirty  reddish  yellow  or  buff,  mottled  appearance,  swollen,  soft,  and 
friable.     The  cardiac  chambers  are  dilated,  particularly  the  left  ventricle. 

The  localised  form  may  proceed  to  abscesses,  which  .are  found  either 
as  such — small  cavities  with  ragged  walls,  containing  a  dirty,  puriform 
material,  or  as  acute  cardiac  aneurysms,  from  rupture  into  one  of  the 
chambers  of  the  heart.  These  cardiac  abscesses  are  usually  associated 
with  ulcerative  endocarditis  and  pericarditis ;  and  the  origin  of  the  cardiac 
inflammation  as  a  whole  can  be  traced  to  one  or  other  of  the  septic 
diseases  just  mentioned  under  etiology  and  attendant  embolism. 

Short  of  suppuration,  either  the  localised  or  the  diffused  form  of  myo- 
carditis ends  in  fibroid  patches  in  the  cardiac  walls  and  their  consequences. 

Microscopically,  acute  myocarditis  presents  abundant  infiltration  of  the 
interstitial  tissues  with  leucocytes,  micro-organisms,  and  blood — particu- 
larly along  the  sheaths  of  the  vessels,  which  sometimes  contain  thrombi  or 
infective  emboli.  The  muscular  fibres  of  the  parts  lose  their  striation, 
undergo  nuclear  proliferation  (suggesting  an  attempt  at  regeneration),  and 
finally  degenerate,  ruptui-e,  atrophy,  and  disappear. 

The  pathology  of  acute  myocarditis  is  simple.  It  is  commonly  one 
of  the  local  manifestations  of  an  acute  infective  process.  The  materies 
morbi  reaches  the  substance  of  the  heart  either  by  direct  local  extension 
from  the  surfaces,  or  through  the  coronary  vessels.  The  severe  symptoms 
are  partly  phenomena  of  the  primary  disease,  partly  of  grave  lesion  of  the 
muscular  fibres  of  the  heart,  which  fail  before  the  arterial  pressure, 
particularly  when  this  is  high,  as  it  is  in  scarlet  fever.  At  the  same  time 
it  w^ould  be  incorrect  to  refer  acute  cardiac  failure  in  febrile  or  infective 
diseases  wholly  and  solely  to  acute  myocarditis.  The  cardiac  nerves  are 
unquestionably  involved  in  some  instances,  and  the  muscular  tissue  as 
a  whole  is  in  a  condition  also  of  cloudy  swelling,  which  is  sometimes 
described  as  parenchymatous  myocarditis.  ^Multiple  foci  of  infective 
myocarditis  on  a  microscopic  scale  doubtless  contribute  to  dilatation  of  the 
heart  in  some  kinds  of  ulcerative  endocarditis  in  chronic  valvular  disease. 
The  pathology  of  acute  cardiac  aneurysm  does  not  require  to  be  discussed 
here. 

Symptoms. — During  the  course  of  one  of  the  diseases  just  men- 
tioned,  with  its  characteristic   symptoms,  the   patient  becomes  restless, 


no  CIRCULATORY  SYSTEM. 

pallid,  and  peculiarly  anxious  in  countenance.  He  complains  of  prge- 
cordial  distress  or  actual  pain,  and  of  fluttering  of  the  heart ;  the  breathing 
is  difficult;  the  pulse  is  very  rapid  (but  sometimes  infrequeut),  feel)le,  and 
possibly  irregular ;  and  vomiting  may  occur.  After  a  sliort  time  the 
mental  distress  passes  into  delirium.  The  whole  aspect  of  such  a  case  is 
unmistakably  "  cardiac  " ;  in  other  instances  the  prominence  of  paroxysmal 
dyspnoea,  restlessness,  lividity  and  cold  sweats,  suggests  affection  of  the 
lungs.  In  a  third  set  of  cases  cerebral  symptoms  are  predominant — delir- 
ium, convulsions,  headache,  and  finally  coma.  "When  these  different  clinical 
types  of  acute  myocarditis  have  been  accounted  for,  there  remain  a  number 
of  recorded  instances  of  the  disease  in  which  no  phenomena  were  observed, 
that  pointed  to  involvement  of  the  substance  of  the  heart,  apart  from  the 
endocardium  and  pericardium,  or  in  which  the  symptoms  of  inflammation 
of  the  heart  were  obscured  by  those  of  the  primary  disease,  of  which 
they  were  usually  regarded  as  complications. 

The  physical  signs  consist  in  a  diffused  feeble  character  (after  brief 
increase)  of  the  cardiac  impulse,  moderate  enlargement  of  precordial 
dulness,  and  alterations  in  the  sounds,  which  become  weak  or  small,  the 
first  sound  finally  being  lost.  The  signs  of  pericarditis  are  commonly 
associated  with  these,  and  may  entirely  coA^er  them  for  a  time.  The 
development  of  a  blowing  mui'mur  is  significant  of  endocarditis ;  in  very 
rare  cases  it  is  produced  by  rupture  of  a  parietal  abscess  inwards  and  the 
production  of  acute  cardiac  aneurysm. 

Acute  myocarditis  runs  a  rapid  course,  and  usually  ends  in  death. 
Eecovery  no  doubt  occurs  in  rheumatic  inflammation,  limited  to  the  layers 
of  muscular  tissue  immediately  beneath  the  covering  and  hniug  membranes 
of  the  heart,  and  sometimes  even  in  the  scarlatinal  kind ;  but  a  favourable 
issue  is  quite  exceptional  in  pytemic  myocarditis.  The  fatal  termination 
may  be  sudden. 

Diagnosis. — Acute  myocarditis  appears  to  be  seldom  diagnosed.  It 
is  lost,  as  it  were,  or  overlooked,  in  the  presence  of  the  primary  disease  and 
of  endocarditis  and  pericarditis.  Acute  failure  of  the  heart  in  connection 
with  these  should  arouse  suspicion  that  the  wall  of  the  heart  is  involved, 
particularly  marked  disturbances  of  the  rhythm  and  infrequency  of  the 
cardiac  action,  as  observed  in  diphtheria.  Pyaemic  abscess  of  the  heart  is 
readily  confounded  with  acute  rheumatism,  unless  the  history  of  injury  of 
a  bone,  however  slight  (particularly  in  a  boy),  be  duly  regarded. 

Prognosis. — The  prognosis  of  acute  myocarditis  is  always  grave,  and 
the  prospect  may  be  fairly  estimated  by  the  urgency  of  the  cardiac 
symptoms  and  the  state  of  the  pulse  and  the  circulation  as  a  whole.  If 
the  disease  be  sufficiently  developed  to  be  diagnosed,  recovery  is  almost 
hopeless.     The  liabihty  to  sudden  death  must  be  remembered. 

Treatment. — The  therapeutical  indications  in  acute  myocarditis,  as 
far  as  they  are  derived  from  a  consideration  of  its  cause,  are  fulfilled  by 
the  treatment  of  the  primary  disease.  Eheumatic  carditis  demands  that 
salicylates  be  given  with  special  care,  their  depressing  effect  being 
neutralised  with  ammonia,  digitalis,  strychnine,  and  alcohol  in  small 
repeated  doses.  Diphtheria,  pyaemia,  and  septicaemia  will  receive  proper 
attention. 

A  consideration  of  the  pathological  characters  of  the  inflamed  myo- 
cardium indicates  the  paramount  importance  of  rest,  as  far  as  it  can  be 
secured  for  an  organ  of  such  activity.  The  recumbent  posture  must  be 
maintained,  and  every  kind  of  sudden  movement  avoided.     Skilled  nursing 
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is  of  the  last  importance,  particularly  in  diphtheria,  -u-here  feeding,  the 
management  of  the  throat  and  nose,  and  subcutaneous  injections  disturb 
and  exhaust  the  child,  unless  managed  with  gentleness  and  tact.  Eest 
should  be  continued  far  into  convalescence. 

Whilst  the  heart  is  spared  every  unnecessary  effort,  its  action,  as 
estimated  by  the  pulse  and  general  symptoms,  has  to  be  steadily  supported. 
The  fulfilment  of  this  indication  requires  judgment  in  the  use  of  cardiac 
stimulants.  Digitalis  and  its  allies,  ammonia  and  strychnine,  are  the  chief 
means  to  be  employed ;  but  they  must  be  given  in  small  doses,  well 
diluted,  and  at  short  intervals,  lest  sudden  increase  of  the  energy  of  con- 
traction exhaust  or  ruptm-e  the  inflamed  fibres.  The  same  consideration 
will  control  the  selection  and  administration  of  food  and  stimulants  ;  and 
flatulence  must  be  averted,  or  removed  by  carminatives  and  gentle  mer- 
curial aperients.  The  same  disposition  to  failure  of  the  heart  indicates 
the  desirability  of  avoiding  depressant  drugs  such  as  ipecacuanha,  pilocarpine, 
etc.,  in  the  treatment  of  the  primary  disease.  Praicordial  distress  is  best 
relieved  by  the  measures  directed  to  the  heart  itself,  but  light  warm 
poultices  of  linseed  meal  and  mustard  may  also  be  employed.  When 
failui'e  is  m'gent,  we  must  administer  strychnine,  ether,  or  alcohol  sub- 
cutaneously,  and  employ  other  faniihar  measures  for  restoring  the 
circulation. 

CHEOXIC  MYOCAEDITIS. 

8yn.,  Fibrous  Myocarditis  ;  Fibrous  Transformation  ; 
Fibroid  Degeneration. 

Chronic  interstitial  myocarditis  occui^s  in  a  variety  of  forms.  It  con- 
stitutes the  streaks  and  small  areas  of  myocardial  induration  so  often  found 
on  section  of  the  heart,  particularly  in  the  papillary  muscles,  or  under- 
neath opaque  patches  of  the  endocardiiun  and  pericardium.  Fibroid  disease 
of  the  heart  usually  occurs  near  the  apex  of  the  left  ventricle,  and 
involves  a  considerable  area  and  the  entire  thickness  of  the  wall,  which  is 
variously  puckered,  pouched,  or  actually  aneurysmal.  Diffuse  interstitial 
fibrosis  of  the  myocardium,  associated  with  a  history  of  excessive  indulgence 
in  food  and  drink,  has  been  described  under  the  name  of  "  Connective  Tissue 
Hypertrophy  of  the  Heart." 

Etiology  and  morbid  anatomy. — This  disease  is  not  always 
strictly  inflammatory.  Whilst  it  sometimes  originates  in  the  perivascular 
infiltration  associated  with  acute  endo-,  peri-,  and  myo-carditis,  it  is  also 
one  of  the  results  of  syphilis  of  the  heart,  whether  gummatous  or  vascular. 
In  other  instances  it  can  be  traced  to  coronary  disease— degenerative, 
thrombotic,  or  embolic — and  the  subsequent  atrophy  or  infarction.  Earely 
it  arises  from  local  injury.  Increase  of  the  connective  tissue  of  the  heart 
is  sometimes  referable  to  mechanical  congestion  of  the  myocardium. 

Symptoms. — The  symptoms  and  physical  signs  of  chronic  myocarditis 
are  practically  indistinguishable  from  those  of  chronic  vah'ular  chsease 
with  failing  compensation,  or  of  cardiac  enlargement  and  degeneration  in 
association  with  arterial  sclerosis,  Bright's  disease,  and  fatty  change. 
Irregularity,  feebleness,  and  infrequency  of  pulse,  angina  pectoris,  and 
dyspncea  have  been  prominent  in  some  instances.  Sudden  death,  without 
previous  illness,  is  a  characteristic  termination  when  a  considerable  area 
of  the  heart  is  involved. 
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Treatment. — The  treatment  of  this  disease  (if  it  were  diagnosed) 
wonld  depend  on  its  pathological  relations.  Benefit  is  to  be  expected  from 
a  combination  of  iodide  of  potassium  and  tonic  doses  of  digitalis  and 
strychnine.  In  every  instance  the  diet  and  the  mode  of  life  generally 
would  have  to  be  carefully  ordered. 


FATTY  INFILTEATIOK 

Syn.,  Fat  Heart ;  Adipose  Heart ;  Cor  Adiposum. 

Excessive  increase  of  adipose  tissue  upon  and  in  the  substance  of  the 
myocardium. 

Etiology. — This  disease  is  usually  part  of  general  obesity,  and  pos- 
sesses the  same  pathological  relations.  It  is  more  common  in  men,  and 
after  the  age  of  40.  More  rarely  it  appears  to  be  a  local  change  con- 
secutive to  muscular  atrophy,  as  in  essential  atrophy  of  the  voluntary 
muscles. 

Morbid  anatomy  and  pathology. — Cor  adiposum  is  characterised 
by  abnormal  increase  of  adipose  tissue  in  the  usual  situations  on  the  heart, 
and  its  spread  into  the  substance  of  the  myocardium.  In  extreme  cases 
the  muscular  tissue  appears  extensively  replaced  in  bulk  by  fat.  The  organ 
is  increased  in  weight,  and  its  cavities  may  prove  to  be  dilated.  Micro- 
scopically fat  cells  are  seen  in  greater  or  less  abundance  between  the 
muscular  bundles  or  individual  fibres,  which  appear  thin  and  widely 
separated.  The  muscle  protoplasm  is  not  necessarily  changed,  but  may  be 
atrophied  or  actually  degenerated.  In  addition  to  the  general  obesity, 
the  heart  is  obviously  oppressed  by  the  physical  presence  of  fat,  weakened 
by  disturbance  and  atrophy  of  its  proper  fibres  which  permit  dilatation, 
and  subject  to  frequent  functional  derangement  by  the  flatulence  and 
disorders  of  blood  pressure  and  metabolism  associated  with  the  adipose 
habit. 

Symptoms. — Obese  and  corpulent  persons  habitually  suffer  some 
degree  of  dyspncea  and  distress  on  exertion.  When  the  heart  is  loaded 
with  fat,  there  are  added  to  these  symptoms  a  sense  of  faintness,  giddiness, 
feeble  and  irregular  cardiac  action,  and  prsecordial  oppression,  especially 
under  the  influence  of  flatulence  and  gout.  Physical  examination  of  the 
chest  and  heart  is  very  difficult  in  these  subjects,  particularly  in  women. 
As  a  rule  the  prsecordial  impulse  is  imperceptible,  and  the  area  of  dulness 
indeterminate.  The  cardiac  sounds  are  weak  and  small;  occasionally  a 
systolic  murmur  is  heard  in  the  mitral  area.  The  pulse  is  weak  and 
small.  The  condition  lasts  for  an  indefinite  length  of  time,  along  with  the 
many  functional  derangements  usually  associated  with  obesity.  Sudden 
death  is  not  unknown. 

Diagnosis  and  prognosis. — Fatty  infiltration  of  the  heart  is  as 
a  rule  easily  diagnosed  by  its  associations.  We  must  not,  however,  too 
readily  conclude  that  the  diagnosis  "  fat  heart "  perfectly  satisfies  the 
problem  in  every  instance  of  cardiac  distress  that  occurs  in  the  obese. 
Fatty  accumulation  is  but  one  of  the  morbid  changes  which  affect  the  heart 
in  these  subjects.  This  is  estimated  not  only  by  the  cardiac  symptoms 
and  signs,  but  by  the  many  other  elements  of  the  disease  as  a  whole,  such 
as  gout,  glycosuria,  and  Bright's  disease. 

Treatment. — The  treatment  of  fatty  infiltration  of  the  heart  involves 
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the  large  question  of  the  treatment  of  obesity.  Here  it  is  necessary 
to  enforce  the  necessity  of  reckoning  with  the  condition  of  the  heart 
when  we  plan  the  more  severe  methods  of  reducing  fatness.  The  diet 
must  not  include  too  many  flatulent  vegetables.  Exercise  is  of  great 
service,  both  for  the  disease  as  a  whole  and  for  the  heart,  but  it  must 
be  intelligently  planned  and  carried  out,  lest  dilatation  supervene.  Both 
the  Oertel  and  the  ISTauheim  systems  are  successfully  employed  in  cor 
adijiosum.  Special  caution  must  be  observed  in  recommending  these 
patients  to  visit  Marienbad  or  other  baths,  where  the  "  cure  "  of  obesity  is 
practised. 

A  course  of  cardiac  tonics,  such  as  nux  vomica  and  strophanthus,  may 
be  of  service.  Carminative  draughts  with  alkalies,  or  stimulant  mixtures 
containing  ether  and  ammonia,  will  give  relief  in  attacks  of  cardiac 
distress  and  failure  connected  with  flatulent  distension  of  the  stomach. 


FATTY  DEGENT:RATI0K 

The  term  denotes  fatty  metamorphosis  of  the  muscular  fibres  of  the 
heart. 

Etiology. — The  disease  is  most  common  in  males  over  60,  in  whom 
the  coronary  arteries  are  degenerated  in  association  with  chronic  strain, 
Bright's  disease,  or  syphilis.  An  important  group  of  cases  in  persons  of 
less  advanced  age  is  traceable  to  changes  of  the  blood  itself,  as  in 
pernicious  ansemia,  phosphorus  poisoning,  chronic  alcoholism,  septic 
diseases,  and  cachectic  states  generally.  Severe  haemorrhage  may  have  the 
same  effect.  The  change  is  more  liable  to  occur  when  the  heart  is  already 
enlarged,  as  in  chronic  valvular  disease,  arterial  and  renal  degeneration, 
and  after  pregnancy.  Fatty  degeneration  of  limited  areas  may  sometimes 
be  traced  to  local  interference  with  the  nutrition  of  the  walls  of  the  heart 
by  affections  of  the  endocardium  and  pericardium. 

Morbid  anatomy  and  pathology.  —  The  heart  is  usually 
enlarged,  but  its  size  and  weight  and  the  relative  proportions  of  hyper- 
trophy and  dilatation  of  the  walls  vary  with  the  cause  of  the  disease.  The 
appearances  characteristic  of  fatty  change  are  buff-coloured  discolorations 
of  the  myocardium.  These  are  best  seen  as  uniform  or  mottled  spots  and 
patches  on  the  inner  surface  of  the  left  ventricle,  particularly  on  the 
columnse  carneae ;  but  they  may  occupy  any  part  of  the  heart,  including 
the  outer  surface;  and  the  change  is  often  found  microscopically  when 
it  cannot  be  otherwise  differentiated.  An  area  of  degeneration  can 
sometimes  be  accurately  traced  to  obliterative  disease  of  a  branch  of 
a  coronary  artery.  In  a  small  number  of  cases  rupture  occurs  in  the 
affected  part.  The  substance  of  the  heart  as  a  whole  is  usually  pale 
and  friable,  and  in  acute  cases  the  change  may  be  general  or  diffuse. 
Histologically  the  muscular  fibres  present  fine  particles  of  oil,  arranged 
longitudinally  between  the  elements  from  which  they  are  derived, 
and  which  ultimately  they  entirely  replace.  Fatty  degeneration  of  the 
heart  originates  either  (1)  in  local  or  general  interference  with  the 
quantity  of  blood  supplied  to,  or  taken  up  by,  the  active  myocardium, 
or  (2)  in  changes  of  its  composition  as  the  source  of  healthy  nutrition 
and  energy.  The  distressing  symptoms,  the  characteristic  progress,  and 
the  fatal  issue  are  readily  accounted  for  by  enfeeblement  of  the  cardiac 
walls. 
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Symptoms. — The  characteristic  symptoms  of  fatty  degeneration 
of  the  heart  occur  chiefly  in  the  form  of  intermittent  attacks  of  acute 
faintness  or  actual  syncope;  prsecordial  oppression  or  pain,  which  may 
amount  to  angina  pectoris ;  disturbances  of  the  cardiac  rhythm ;  a  sense 
of  weakness,  unsteadiness,  disposition  to  fall,  and  sometimes  of  impending 
death ;  sighing  or  Cheyne-Stokes  respiration ;  nausea  or  vomiting,  and 
coldness  and  dampness  of  the  extremities.  These  phenomena  may  occur 
singly  or  in  association,  and  may  be  of  different  degrees  of  severity  and 
duration.  An  important  feature  of  the  disease  is,  that  they  recur  on  less 
and  less  provocation  as  it  progresses,  and  therefore  with  increasing 
frequency.  The  patient  first  becomes  aware  of  distress  in  connection  with 
his  heart  and  breathing  on  climbing  stairs,  hurrying  to  keep  an  appoint- 
ment, or  being  exposed  to  excitement,  whereupon  a  sense  of  faintness, 
fulness  in  the  chest  and  throat,  and  irregular  palpitation  overtakes  him ; 
if  he  be  walking  he  must  stop  and  sigh  deeply ;  and  he  may  break  into  a 
cold  sweat.  After  some  time — it  may  be  weeks  or  months — smaller  and 
smaller  acclivities,  less  and  less  rapidity  of  movement  or  exertion,  induce 
similar  or  more  severe  symptoms,  including  pain.  Finally,  attacks  come 
on  even  in  bed,  and  in  certain  postures,  particularly  in  association  with 
flatulent  dyspepsia.  The  patient  may  die  in  a  seizure,  which  is  then 
described  as  "  syncope  lethalis,"  or  simply  as  "  sudden  death  from  failure 
of  the  heart."  In  these  subjects  death  has  occasionally  occurred  under  an 
anaesthetic. 

A  variety  of  the  attacks  which  demands  special  description,  because  of 
its  great  diagnostic  importance,  is  characterised  by  coma  or  pseudo- 
apoplexy.  We  sometimes  forget  that  amongst  the  "  causes  "  or  condi- 
tions underlying  coma  we  must  include  fatty  degeneration  of  the  heart, 
arid  be  prepared  to  meet  with  it.  A  patient  complains  of  faintness  or 
giddiness,  may  have  a  fit,  and  lapses  into  coma ;  more  often  he  is  found 
comatose — possibly  in  the  street.  In  this  condition  he  may  die,  or  he 
emerges  from  it  and  dies  very  shortly,  or  he  may  recover  for  a  consider- 
able time,  and  pass  through  a  series  of  similar  attacks.  The  true  nature  of 
these  cases  is  to  be  recognised  by  the  association  of  coma  with  an  ex- 
cessively feeble  or  actually  imperceptible  pulse  at  the  wrist. 

In  the  intervals  between  the  attacks  the  subject  of  fatty  degeneration 
of  the  heart  may  enjoy  fair  health,  provided  he  exercises  due  care.  He 
presents  the  physical  signs  of  vascular  degeneration,  of  enlargement  and 
feebleness  of  the  heart,  and  possibly  of  valvular  disease.  The  characters  of 
the  pulse  vary  greatly  in  different  instances,  with  the  associated  patho- 
logical conditions ;  and  often  in  the  same  patient  at  different  times. 
Irregularity,  intermittency,  acceleration,  and  infrequency,  slowness,  small- 
ness,  and  extreme  feebleness  are  all  met  with  in  this  disease,  especially  in 
connection  with  the  seizures.  Temporary  mental  disturbances  sometimes 
occur.  Lastly,  this  disease  may  exist  without  any  symptoms  to  attract 
serious  attention  to  the  heart,  the  degenerated  myocardium  being  only 
discovered  after  death.  This  often  happens  in  acute  cases  where  attention 
is  diverted  to  the  primary  condition,  such  as  pernicious  anaemia  or 
phosphorus  poisoning. 

Diagnosis  and  prognosis. — Fatty  degeneration,  when  it  occurs  as 
a  chronic  process,  may  be  difficult  or  impossible  to  differentiate  from  en- 
largement of  the  heart  associated  with  arterial  degeneration  and  Bright's 
disease,  of  which,  indeed,  it  is  often  an  incident.  Its  existence  would  be 
suggested  but  not  proved  by  the  age  and  life  history  of  the  patient,  the 
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state  of  the  radial  artery,  the  e^ddences  of  senility  in  the  appearance  and 
body  generally,  the  occurrence  of  the  symptoms  which  have  been  described 
pursuing  their  characteristic  course,  and  the  absence  of  the  familiar 
phenomena  of  valvular  disease,  and,  as  a  rule,  of  mechanical  congestion  of 
the  viscera.  Acute  fatty  degeneration  of  the  heart  is  not  regarded  as  other 
than  a  part  of  a  grave  pathological  condition  affecting  all  the  organs. 
The  prognosis  of  fatty  degeneration  of  the  heart  is  highly  unfavourable 
in  senile  cases.  The  risk  of  sudden  death  must  not  be  overlooked,  and 
ought  to  be  practically  considered  in  connection  with  anaesthesia.  When 
the  disease  is  acutely  developed,  in  connection  with  anaemia  or  the 
puerperal  state,  recovery  may  reasonably  be  anticipated. 

Treatment. — In  the  chronic  form  of  fatty  degeneration  of  the  heart, 
the  principal  indications  are  (1)  to  restore  the  nutrition  of  the  coronary 
arteries  and  of  the  degenerated  wall,  and  (2)  to  prevent  and  relieve 
cardiac  distress.  An  attempt  may  be  made  to  fulfil  the  first  of  these  ends 
by  careful  revision  of  the  patient's  manner  of  living,  including  strict  atten- 
tion to  the  hygiene  of  advanced  life  in  all  its  details.  Daily  exercise  in 
the  fi'esh  air,  either  as  gentle  walks  on  level  ground  or  easy  drives,  or 
both,  and  regulated  by  the  patient's  sensations;  small  meals  of  light  but 
nutritious  solids,  rigidly  excluding  flatulent  materials,  and  a  small  allow- 
ance of  stimulants  at  meal-times,  well  diluted,  are  essential  elements  of  the 
treatment.  Smoking  must  be  forbidden.  The  best  medicinal  remedies  are 
combinations  of  iodide  of  potassium,  carbonate  of  ammonium,  nux  vomica, 
and  small  doses  of  digitalis  or  strophanthus.  Arsenic  may  be  tried  for  a 
few  weeks ;  and  the  etiect  of  small  doses  of  iron  should  also  be  tested  with 
due  caution. 

Close  attention  to  this  regime  may  be  successful  in  preventing  prae- 
cordial  distress,  and  at  the  same  time  the  patient  must  be  cautioned 
against  sudden  efforts  and  excitement.  For  actual  attacks  the  best 
remedies  are  rapid  cardiac  stimulants,  including  ether  and  ammonia ;  com- 
binations of  these  with  carminatives,  such  as  cajuput,  lavender,  cardamom, 
spirit  of  chloroform,  etc. ;  and  ordinary  spirits  in  water.  Hj'podermic 
injections  of  strychnine  or  ether  will  be  demanded  when  life  is  threatened. 
Angina  pectoris  is  relieved  with  the  nitrites. 

The  acute  forms  of  fatty  degeneration  are  treated  as  part  of  a  general 
disease  —  anaemia,  pernicious  anaemia,  phosphorus  poisoning,  etc. — the 
principal  indications  being  to  restore  and  purify  the  blood  whilst  the  heart 
is  protected  from  injurious  strain.  The  importance  of  bodily  and  cardiac 
rest  is  obvious,  in  different  degrees  according  to  circumstances. 


CAEDIAC  STEAIK 

This  means  damage  of  the  walls  of  the  heart,  whether  healthy  or 
diseased,  during  muscular  exertion.  Damage  of  the  valves,  originating  in 
exertion,  is  not  discussed  in  this  place. 

Etiology. — Strain  of  the  myocardium  is  the  result  of  a  stress  falling 
upon  its  muscular  and  fibrous  structures.  This  occurs  either  —  {a) 
during  a  sudden  violent  effort,  as  in  races,  and  strain  is  thus  causally 
related  to  certain  occupations,  early  adult  life,  and  the  male  sex ;  or  (b) 
from  repeated  or  continued  exertion,  as  in  soldiers,  miners,  and  other 
labourers. 

Pre\dous  valvular  disease  conduces   to  strain,  and  so  do  disease  and 
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nutritional  disorders  of  the  myocardium,  such  as  acute  and  chronic  myo- 
carditis, granular  and  fatty  degeneration,  fatty  infiltration,  etc.  Old 
persons  and  the  subjects  of  fever,  anaemia,  and  gout  are  therefore  peculiarly 
liable  to  cardiac  strain.  Distension  of  the  stomach  by  a  recent  meal  is 
sometimes  a  determining  cause. 

Morbid  anatomy  and  pathology. — In  persons  dying  during 
severe  exertion,  all  the  chambers  of  the  heart  are  found  choked  with 
blood.  The  venous  system  is  also  loaded,  and  the  lungs  are  engorged. 
If  the  injury  have  been  survived  indefinitely,  the  heart  is  dilated  and 
hypertrophied  on  both  sides,  and  evidences  of  previous  endocarditis  may 
be  found  on  the  mitral  valve.  In  chronic  cardiac  strain  the  heart  proves 
to  have  become  enlarged  from  combined  hypertrophy  and  dilatation  of 
all  its  chambers,  the  latter  in  excess.  The  myocardium  is  the  seat  of 
granular,  fibroid,  and  fatty  degeneration.  The  coronary  arteries  are  tortuous, 
thickened,  degenerated ;  and  their  mouths  are  frequently  found  sclerosed. 
The  mitral  valves  are  thickened ;  the  arterial  valves  often  are  remarkably 
free  from  change.  All  the  ordinary  characters  of  sclerosis  are  found  in 
the  arteries.  In  many  instances  the  viscera  and  the  serous  and  sub- 
cutaneous spaces  present  the  familiar  appearances  of  mechanical  conges- 
tion and  dropsy.  The  two  main  factors  in  the  production  of  cardiac 
strain  are — increased  peripheral  resistance,  and  increased  influx  of  blood 
into  the  ca\dties. 

(1)  During  severe  muscular  effort  the  arterial  pressure  rises  and 
increases  the  peripheral  resistance ;  the  systolic  discharge  is  insufficiently 
effected,  that  is,  mcompleted ;  and  the  residues  which  accumulate  in  the 
chambers  dilate  or  stretch  the  walls.  At  the  same  time  (2)  the  flow  of 
venous  blood  into  the  heart  from  the  muscles,  through  which  the  blood  is 
poured  in  a  larger  and  more  rapid  stream  during  their  active  contraction, 
is  so  abundant  that  it  cannot  be  passed  along  into  the  arteries  without 
leaving  undischarged  arrears,  which  add  to  the  pressure  on  the  elastic 
walls  of  the  heart.  So  far  only  embarrassment  has  occurred.  Extensibility 
prevents  serious  shock  and  strain.  The  heart  feels  distended  and  may 
ache,  just  as  the  arm  or  leg  aches  during  unusual  exertion.  This  degree 
of  dilatation  is  physiological,  and  serves  as  a  provision  against  something 
worse.  The  parts  presently  accommodate  themselves  comfortably  to  their 
more  voluminous  contents,  and  the  man  feels,  as  he  puts  it,  that  he  has 
"  got  his  second  wind." 

But  the  accumulation  of  blood  and  consequent  pressure  within  the 
chambers  may  iticrease  beyond  the  limits  of  elasticity.  This  is  likely  to 
happen  during  sudden  as  well  as  violent  exertion  when  the  resistance  to 
efflux  and  the  volume  of  influx  are  excessive ;  when  the  walls  of  the  heart 
are  weak  or  diseased, so  that  they  fail  in  the  effort  to  empty  the  chambers; 
and  when  the  valves  and  openings  have  been  previously  damaged  by 
disease,  obstructing  the  outflow  or  permitting  reflux.  Under  any  or  all  of 
these  circumstances  the  extreme  and  possibly  sudden  rise  of  pressure 
within  the  heart  might  cause  either  rupture  of  its  fibres,  spasm  of  the 
muscles  with  faintness  and  pain  (angina  pectoris),  or  cardiac  paralysis 
(syncope).  In  most  cases  of  effort,  however,  particularly  if  the  heart  have 
been  pre\dously  healthy,  these  serious  results  do  not  occur.  There  happens, 
instead,  incompetence  or  forcing  of  the  auriculo-ventricular  valves  by 
the  accumulation  of  blood  within  the  ventricles ;  mechanical  congestion  of 
the  veins  behind ;  and  extension  or  lengthening  of  the  fibro-muscular 
structm-es.     The  accommodation  of  the  accumulated  blood  in  these  several 
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ways  prevents  actual  rupture  or  other  cause  of  sudden  death,  but  the  wall 
of  the  heart  is  damaged  ;  and  there  remains  over-stretching  with  dilatation, 
accompanied  by  a  sense  of  fulness  in  the  prsecordia,  characteristic  physical 
signs,  and  incapacity  for  further  exertion  for  a  variable  length  of  time — 
perhaps  permanently. 

Since  exertion  is  only  a  relative  term,  it  is  obvious  that  strain  of 
the  heart  in  the  widest  sense  comprises  all  conditions  and  cases  in  which 
the  driving  power  of  the  chamber  is  at  a  mechanical  disadvantage  to  the 
intracardiac  pressure,  that  is,  to  the  volume  of  its  contents  multiplied  by 
the  resistance  ahead.  The  dynamical  state  in  every  form  of  valvular 
disease  is  one  of  increased  strain.  So  is  that  of  the  subject  of  senile 
cardiac  debility  when  climbing  stairs  or  at  stool,  or  possibly  even  when 
walking  quietly  on  the  level.  And  iii  one  sense  it  must  be  said  that 
cardiac  strain  occurs  in  every  instance  of  dilatation  with  failure  of  the 
heart. 

Symptoms. — Acute  cardiac  strain. — Violent  muscular  exertion 
is  accompanied  by  certain  phenomena,  and  certain  sensations,  particu- 
larly in  a  person  out  of  "condition"  or  training.  The  face  becomes 
livid  and  anxious ;  the  veins  of  the  neck  and  temples  are  full  and  pulsat- 
ing; the  eyes  are  prominent,  the  pupils  dilated;  heavy  perspiration 
breaks  out  over  the  body ;  there  is  urgent  dyspnoea  in  frequency  and  depth, 
and  violent  palpitation,  both  prtecordial  and  epigastric,  of  regular  or 
irregular  rhythm,  and  greatly  increased  frequency.  Subjectively  there 
is  a  sense  of  fulness  and  distress  across  the  lower  sternum,  which  may 
amount  to  pain,  spreading  across  the  chest  and  into  the  neck  and  arms ;  a 
consciousness  of  want  of  breath,  with  inability  to  "  get  to  the  bottom  of  the 
breath,"  and  of  palpitation;  and  possibly  faintness,  general  "muscular 
limpness,"  and  mental  confusion.  If  the  subject  is  compelled  to  halt,  or 
when  he  completes  the  effort,  he  may  sink  or  fall  down.  He  leans  for- 
ward and  presses  his  hands  against  his  heart,  or  perhaps  throws  his  head 
and  chest  back;  opens  his  mouth;  remains  in  the  condition  of  distress 
and  anxiety  just  described  for  a  period  varying  from  several  seconds  to  a 
very  few  minutes ;  and  he  then  emerges  steadily  from  it,  all  the  pheno- 
mena declining  and  disappearing  together.  If  the  prtecordia  be  physically 
examined  during  this  brief  period,  the  area  of  percussion  dulness  and 
impulse  is  found  to  be  increased,  as  well  as  that  of  audible  heart  sounds ; 
and  fugitive  murmurs  may  be  heard. 

So  far  these  are  phenomena  of  nothing  more  than  the  temporary 
embarrassment  of  circulation  and  respiration  attending  severe  muscular 
effort.  But  the  result  is  not  always  evanescent  and  harmless.  The  other 
extreme  is  actual  death,  which  probably  occurs  only  in  the  subjects  of 
previous  cardiac  disease.  Short  of  a  fatal  issue,  there  may  occur  every 
degree  of  damage  or  disablement  of  the  heart,  particularly  in  the  subject 
of  previous  cardiac  disease ;  and  it  is  to  these  instances  that  the  term 
strain  of  the  heart  is  applied.  After  an  effort  and  its  attendant  pheno- 
mena, as  described,  the  subject  of  cardiac  strain  in  different  cases  finds 
that  he  is  unfit  for  severe  exertion  as  an  athlete,  or  for  the  moderate 
exertion  of  everyday  life,  or  perhaps  even  for  gentle  exercise,  respectively. 
Muscular  effort  induces  the  same  distressing  phenomena  as  before.  The 
professional  athlete  has  to  give  up  his  occupation,  the  amateur  his  cycling 
or  rowing  or  cricket.  The  older  subject,  whose  myocardium  had  been 
previously  weakened  by  gout  or  vascular  degeneration,  must  halt  again 
and  again  in  going  upstairs,  and  may  even  "  feel "  every  acclivity  on  the 
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road  in  walking,  by  the  dyspnoea,  precordial  fulness,  disturbed  or 
accelerated  cardiac  action,  and  possibly  faintness  which  supervene,  parti- 
cularly after  a  meal,  or  if  the  health  be  impaired,  or  the  heart  otherwise 
disturbed  by  alcohol,  tobacco,  or  emotion. 

The  course  of  acute  cardiac  strain  will  obviously  vary  much  with  the 
severity  of  the  original  damage,  the  age,  occupation,  and  health  of  the 
subject,  and  other  circumstances.  Athletes  often  continue  unfit  for  exer- 
tion for  years,  that  is  indefinitely,  the  heart  being  "  irritable  "  when  any 
extraordinary  demand  is  made  upon  it.  On  the  other  hand,  victims  of 
cardiac  strain,  being  compelled  to  avoid  physical  exertion,  whilst  they  live 
carefully  otherwise,  may  remain  altogether  free  from  symptoms  of  weak- 
ness of  the  heart.  The  physical  signs  connected  with  the  heart  may  be 
those  of  dilatation  with  efficient  hypertrophy.  In  other  cases  nothing 
abnormal  can  be  discovered  by  clinical  examination. 

Chronic  cardiac  strain. — The  subjects  of  chronic  cardiac  strain, 
referable  to  laborious  mechanical  occupations,  such  as  the  miner  or  the 
soldier,  present  the  usual  clinical  phenomena  of  high  pressure  in  the 
vessels  and  heart,  as  well  as  a  disposition  to  the  occurrence  of  em- 
barrassment of  the  circulation  and  respiration  on  exertion.  The  radial 
arteries  are  increased  in  circumference  (size)  and  length,  tortuous,  visible,, 
locomotive,  and  thick.  The  left  and  possibly  the  right  ventricle  pre- 
sent the  signs  of  enlargement,  and  various  murmurs  may  be  associated, 
therewith.  For  a  time  there  may  be  no  symptoms  of  disability  or  distress,, 
thanks  to  compensation.  But  after  a  time,  varying  in  different  instances, 
exertion  or  even  exercise  begins  to  induce  dyspnoea  (subjective  and  object- 
ive), palpitation,  prsecordial  discomfort  and  faintness,  as  already  described. 
The  physical  phenomena  are  now  more  significant  of  dilatation  with 
failing  hypertrophy.  The  pulse  is  of  great  variety,  according  to  the  con- 
dition of  the  heart  vessels,  lungs  and  kidneys.  If  the  original  cause  con- 
tinue, the  condition  drifts  into  one  of  confirmed  cardio-vascular  sclerosis 
and  failing  heart,  with  mechanical  congestion  and  dropsy  of  the  ordinary 

type.  ^  ^ 

Diagnosis.  —  There  is  rarely  much  difficulty  in  connecting  the 
phenomena  of  acute  strain  of  the  heart  with  an  unusual  effort — whether 
absolutely  excessive  or  in  relation  to  the  age  and  structural  soundness  of 
the  patient.  It  may  not  be  easy,  however,  to  discover  physical  signs- 
unequivocally  corresponding  to  the  cardiac  injury.  We  have  then  to  rely 
on  the  patient's  statement  and  on  the  effect  of  a  little  muscular  exertion  in 
disturbing  the  frequency  and  rhythm  of  the  heart,  and  producing  other 
evidences  of  circulatory  disturbance,  during  our  examination. 

The  diagnosis  of  chronic  strain  of  the  heart  is  practically  the  diagnosis 
of  arterial  or  cardio-vascular  sclerosis,  with  or  without  valvular  disease  or 
Bright's  disease,  according  to  the  phase  which  the  affection  may  have 
reached. 

Prognosis. — On  the  whole,  a  professional  athlete,  otherwise  healthy^ 
who  has  broken  down  during  violent  effort,  and  presents  the  symptoms 
and  signs  of  cardiac  strain,  ought  not  to  be  encouraged  in  the  hope  of  being 
able  to  resume  the  same  occupation.  Strain  of  a  disordered  heart,  e.g.  in 
the  gouty,  by  moderate  exertion,  is  less  unfavourable  prospectively,  but 
severe  exertion  could  not  be  safely  undertaken  in  the  future,  although 
moderate  exercise  might  be  actually  beneficial.  Acute  strain  of  a 
heart  that  is  the  seat  of  fatty  degeneration  might  prove  immediately 
fatal.     The  prognosis  of  chronic  cardiac  strain  depends  on  many  circum- 
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stances  which  are  discussed  under  the  heads  of  Diseases  of  the  Arteries 
and  Valvular  Disease. 

Treatment. — Strain  of  the  heart  is  more  easily  prevented  than 
repaired.  The  subjects  of  disease  of  the  heart,  or  of  the  diseases  which 
may  be  accompanied  or  followed  by  weakness  of  the  myocardium,  such  as 
gout,  should  be  cautioned  against  sudden  or  violent  muscular  efforts  and 
muscular  fatigue.  At  the  same  time  it  may  be  not  only  safe  but  positively 
desirable  for  them  to  employ  moderate,  carefully  graduated  exercise,  to 
improve  the  nutrition  of  the  heart,  and  thus  diminish  the  disposition  to. 
strain. 

The  urgent  distress  attending  the  dilatation  of  the  heart  which  con- 
stitutes acute  strain  is  best  relieved  by  rest  and  alcohol,  the  latter 
appearing  to  dilate  the  arteries  whilst  it  increases  the  force  and  frequency 
of  the  heart,  and  thus  promotes  its  rapid  evacuation.  The  subsequent 
treatment  of  the  condition  when  the  heart  is  actually  disabled,  and  of 
chronic  strain,  is  very  difficult.  Eest  for  some  weeks  or  months,  cautiously 
followed  by  graduated  exercise  short  of  producing  distress,  is  probably  the 
best  course  to  pursue.  Small  doses  of  strychnine  and  digitalis,  and  spare 
but  nutritious  diet,  should  be  given  at  the  same  time ;  and  all  conditions 
unfavourable  to  cardiac  nutrition  and  to  cardiac  action,  as  well  as  cardiac 
poisons  such  as  tobacco  and  alcohol,  must  be  studiously  interdicted.  With 
every  possible  care  in  these  directions,  the  writer  has  more  than  once  failed 
to  benefit  professional  runners  who  had  broken  down  in  races;  and  he 
regards  some  cases  of  cardiac  strain  as  practically  incurable. 


CAEDIAC  ANEUEYSM. 

Aneurysm  of  the  heart  consists  in  a  cavity,  sac,  or  localised  depression 
in  the  walls  of  the  heart,  communicating  with  one  or  more  of  its  chambers. 
In  their  origin  and  course  cardiac  aneurysms  are  either  acute  or  chronic ; 
and  for  the  sake  of  clearness  the  two  varieties  will  be  separately  discussed. 

Acute  Aneurysm. 

Etiology  and  morbid  anatomy. — This  disease  is  usually  developed 
in  connection  with  acute  endo-  or  myo-carditis.  In  the  course  of  ulcerative 
endocarditis  a  limited  portion  of  the  myocardium — most  frequently  of  the 
base  of  the  left  ventricle,  including  the  septum — is  invaded  from  the 
surface ;  and  the  tissues,  infiltrated  with  septic  organisms,  exudation,  and 
blood,  yield  before  the  intracardiac  pressure.  In  other  instances  the  initial 
lesion  is  in  the  depths  of  the  wall,  in  the  form  of  acute  myocarditis,  abscess, 
or  infarction  from  coronary  embolism  or  thrombosis  {myomalacia  cordis) ; 
and  a  sac  is  formed  by  the  affected  part  passively  yielding  to  pressure,  or 
suddenly  rupturing  into  the  cardiac  chamber. 

Symptoms.  —  The  existence  of  acute  cardiac  aneurysm  can  very 
rarely  be  ascertained  clinically.  The  phenomena  and  course  of  the  disease 
are  those  of  the  pathological  condition  in  which  it  originates  and  of  which 
it  is  an  incident.  Even  the  sudden  development  of  a  cardiac  murmur 
and  embolism  of  the  viscera,  suggestive  of  rupture  of  an  inflammatory 
focus  into  the  ventricle,  are  far  more  likely  to  be  due  to  ulcerative 
endocarditis. 
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Chronic  Aneurysm. 


Etiology  and  morbid  anatomy. — This  form  usually  originates 
in  fibroid  disease  of  a  limited  area  of  the  cardiac  wall,  which  gradually 
becomes  sacculated  under  the  influence  of  the  blood  pressure.  It  is  thus 
one  of  the  results  of  chronic  myocarditis,  elsewhere  described.  Chronic 
cardiac  aneurysms  are  of  all  sizes — from  a  bean  to  a  cocoa-nut.  They  may 
form  tumours  on  the  surface  of  the  organ  or  lie  concealed  in  the  substance 
.of  the  wall,  betrayed  post-mortem  by  the  opening  into  the  chamber.  The 
contents  are  blood  clots  and  fibrin.  The  left  ventricle  near  the  apex  is  by 
far  the  most  common  seat  of  the  disease.  Eupture  may  occur  into  the 
pericardium  or  into  another  cardiac  chamber. 

Symptoms. — The  symptoms  which  attend  aneurysm  of  the  heart 
are  the  same  as  those  of  valvular  disease — precordial  pain  and  distress, 
palpitation  with  disturbance  of  rhythm,  faintness,  or  syncope.  Sudden 
death  is  relatively  common.  The  physical  signs  of  most  value  for  the 
establishment  of  a  diagnosis  (which  is  most  difficult  and  seldom  reached) 
are  anomalous  enlargement  of  the  precordial  dulness,  a  peculiar  whizzing 
sensation  conveyed  to  the  hand  laid  on  the  prtecordia,  and  various 
murmurs.     Occasionally  there  is  tumour. 

The  treatment  of  the  condition,  if  its  presence  were  ascertained, 
would  not  be  different  from  that  of  other  forms  of  degenerative  disease  of 
the  heart. 

SPONTANEOUS  EUPTUHE. 

A  part  of  the  wall  of  the  heart  which  has  been  weakened  by  disease, 
particularly  of  a  degenerative  kind,  may  be  torn  across  by  sudden  con- 
traction of  the  healthy  fibres.  In  three-fourths  of  the  instances  the  lesion 
involves  the  left  ventricle — usually  its  anterior  wall.  It  may  be  complete, 
permitting  extravasation  of  blood  into  the  pericardial  sac;  or  incomplete, 
constituting  a  rent  or  crack  of  the  myocardium,  whether  externally,  in- 
ternally, or  in  its  substance.  In  77  per  cent,  of  Quain's  collected  cases, 
fatty  degeneration  was  said  to  be  the  cause  of  the  diminished  resistance  of 
the  cardiac  tissue,  but  many  cases  originate  in  softening  from  infarction. 
The  lesion,  which  is  a  very  rare  one,  is  almost  confined  to  persons  over 
50  years  of  age. 

The  phenomena  of  rupture  of  the  heart  are  very  striking.  During 
effort  or  violent  excitement,  a  person  who  may  or  may  not  have  been 
known  to  be  the  subject  of  cardiac  disease  suddenly  complains  of  intense 
prsecordial  distress,  becomes  collapsed,  and  may  die  in  a  few  moments. 
In  other  instances  Life  has  been  prolonged  for  hours  or  even  days,  the 
symptoms  continuing ;  in  these  instances  rupture  was  probably  gradual,  or 
incomplete  at  first,  or  it  involved  the  septum. 

Eupture  of  the  heart  is  almost  invariably  fatal,  yet  cases  have  been 
recorded  in  which  the  patient  has  recovered.  In  one  of  these,  death  was 
caused  some  years  afterwards  by  another  rupture.  If  the  patient  do  not 
die  immediately,  his  sufferings  should  be  relieved  by  means  of  a  hypodermic 
injection  of  morphine. 
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HYPERTEOPHY. 

This  is  an  increase  of  the  substance  of  the  heart  by  enlargement  and 
multij)Hcation  of  its  muscular  fibres.  Hypertrophy  may  involve  one  or 
more  of  the  cardiac  cavities  or  the  whole  heart.  It  is  often  associated 
with  dilatation,  but  we  will  first  treat  of  it  here  in  its  pure  or  simple 
form 

Etiology. — Hypertrophy  of  the  left  ventricle  is  a  result  of  aortic 
obstruction,  of  congenital  coarctation  and  slow  compression  of  the  aorta, 
of  chlorosis,  atheroma  and  arterial  sclerosis,  and  of  Bright's  disease.  Hyper- 
trophy of  the  right  ventricle  originates  in  pulmonary  obstruction  (very 
rare),  chronic  pulmonary  affections,  especially  emphysema,  and  mitral 
and  other  diseases  of  the  left  side  of  the  heart.  Hypertrophy  of  the. heart 
as  a  whole  is  produced  by  pericardial  adhesion,  by  chronic  myocardial 
diseases,  by  persistent  muscular  exertion  or  nervous  excitement  (Graves's 
disease,  tachycardia),  and  by  the  continued  action  of  cardiac  poisons,  such 
as  alcohol,  tobacco,  tea,  or  uric  acid.  It  also  occurs  temporarily  in  preg- 
nancy. The  relation  of  hypertrophy  to  its  causes  might  be  otherwise 
expressed  by  connecting  it  with  laborious  occupations,  strain,  the  male  sex, 
adult  age,  gout,  certain  habits,  etc. 

Morbid  anatomy  and  pathology. — Simple  hypertrophy  of  the 
heart  is  characterised  anatomically  by  increased  bulk,  firmness,  and  weight 
of  the  organ,  and  by  increased  thickness  of  its  walls  on  section.  Natur- 
ally these  changes  are  more  appreciable  in  the  ventricles;  and  various 
alterations  in  outline  are  observed  (particularly  in  sections),  according 
to  the  distribution  of  the  hypertrophy  in  the  different  chambers.  The 
columnse  carnese  are  also  thickened,  particularly  in  the  right  ventricle ; 
so  are  the  musculi  pectinati  of  the  auricles,  the  walls  of  which  are 
normally  so  thin  that  hypertrophy  is  difficult  to  estimate  accurately. 
Simple  hypertrophy  of  the  heart,  or  of  one  of  its  chambers,  is  not 
disease  but  a  process  and  a  state  of  physiological  repair,  developed  and 
maintained  conformably  to  the  laws  of  nutrition.  Being  an  accurate 
automatic  response  to  difficulties  in  the  circulation,  hypertrophy  of  the 
heart  naturally  removes  morbid  phenomena  due  to  these ;  or  if  it  be 
developed  concomitantly  wdth  them — for  example,  at  the  end  of  acute 
endocarditis — it  serves  to  prevent  their  evil  results.  Its  effect  is  therefore 
compensation.  Both  its  establishment  and  its  maintenance  depend  on 
certain  well -recognised  conditions:  an  abundant  supply  of  pure  blood, 
wholesome  nervous  influences,  and  a  reasonable  demand  for  force ;  and 
failure  of  compensatory  hypertrophy  can  always  be  traced  to  a  break-down 
in  one  or  other  of  these  conditions,  which  may  or  may  not  be  remediable. 

Symptoms. — The  clinical  characters  of  hypertrophy  of  the  heart 
are  intimately  associated  with  those  of  the  morbid  condition  which  accom- 
panies and  has  provoked  it.  Hypertrophy  is  best  studied  as  it  affects 
the  left  ventricle  in  Bright's  disease.  When  pure  and  perfect,  it  gives  rise 
to  no  phenomena  of  distress  or  discomfort.  On  the  contrary,  the  develop- 
ment of  hypertrophy  is  found  to  remove  or  prevent  instead  of  producing 
disturbances  of  the  circulation,  and  to  be  the  chief  means  of  compensation 
for  structural  lesions.  Palpitation,  headache,  epistaxis,  and  finally  cerebral 
haemorrhage,  which  occur  occasionally  in  connection  with  hypertrophy  of 
the  left  ventricle,  are  results  of  high  arterial  tension  originating  in  renal 
disease,  not  in  the  hypertrophy  itself,  though  no  doubt  they  may  be  main- 
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tallied  by  it.  Such  symptoms  have  sometimes  been  loosely  described  as  those 
of  "  excessive  hypertrophy  " — which  probably  has  no  existence.  It  may  also 
be  safely  asserted  that  the  symptoms  which  occasionally  accompany  hyper- 
trophy of  the  left  ventricle  in  aortic  obstruction,  such  as  precordial 
discomfort,  faintness,  and  pallor,  are  produced  by  insufficiency,  not  excess, 
of  muscular  force,  and  that  dyspnoja,  cough,  lividity,  and  the  familiar 
signs  of  mitral  disease  are  least  marked  when  hypertrophy  of  the  right 
ventricle  is  best  preserved. 

Physical  signs. — The  physical  signs  of  hypertrophy  of  the  left 
ventricle  consist  chiefly  in  visible  and  palpable  praecordial  bulging ;  a  well- 
defined,  localised,  thrusting  apex-beat,  located  downwards  and  outwards 
from  its  normal  situation ;  moderate  increase  of  transverse  percussion 
dulness,  and  little  or  no  appreciable  increase  of  vertical  dulness.  The 
auscultatory  signs  vary  with  the  lesion  on  which  hypertrophy  is  developed. 
In  a  typical  case  of  chronic  Bright's  disease,  with  pure  hypertrophy  of  the 
left  ventricle,  the  first  sound  is  low  and  dull  in  the  mitral  area  and  weaker 
still  at  the  bases,  whilst  the  second  sound  is  loud  and  ringing  in  connection 
with  the  high  tension.  The  characters  of  the  pulse  depend  upon  the 
nature  of  the  primary  disease.  Occasionally  the  arterial  wall  becomes 
thick  and  tortuous  as  a  direct  effect  of  the  cardiac  enlargement,  which 
strains  and  lengthens  it. 

Hypertrophy  of  the  right  ventricle  is  characterised  physically  by 
bulging  of  the  lower  end  of  the  sternum  and  its  neighbourhood,  and 
probably  epigastric  pulsation,  displacement  of  the  true  apex-beat  some- 
what to  the  left  and  downwards,  and  increase  of  the  transverse  percussion 
dulness  towards  the  right  (including  the  lower  end  of  the  sternum),  and 
slightly  towards  the  left  also.  The  auscultatory  signs  are  various,  accord- 
ing to  the  cause  of  the  hypertrophy.  Usually  both  first  and  second 
sounds  are  loud  in  the  tricuspid  area,  and  the  second  sound  is  accentuated 
at  the  pulmonary  base,  unless  this  region  be  covered  with  emphysematous 
lung.  The  pulse  has  no  fixed  characters ;  but  it  is  usually  small  and  poor 
in  comparison  with  the  vigour  of  the  epigastric  pulsation. 

Course. — Hypertrophy  quickly  supervenes  on  a  lesion  which  disturbs 
the  circulation.  In  the  course  of  a  few  weeks  its  physical  signs  may  be 
appreciable  after  endocarditis.  It  continues  indefinitely  along  with  its 
cause,  being  permanent  in  ordinary  valvular  disease,  temporary  when 
evoked  by  passing  strain  or  nervo-muscular  excitement.  Ultimately,  in 
most  cases,  it  declines  in  efficiency  through  failure  of  nutrition  or  increase 
of  the  cause,  or  both ;  and  dilatation  from  failure  supervenes,  as  we  shall 
presently  see.  From  this  condition  the  hypertrophied  heart  often  can  be 
rescued.  Such  loss  and  recovery  of  compensation  may  be  repeated  indeed 
several  times,  until  finally  there  is  no  response  to  treatment,  and  irremedi- 
able dilatation  ensues. 

Diagnosis. — Certain  difficulties  may  attend  the  diagnosis  of  hyper- 
trophy of  the  heart.  The  condition  is  obscured  by  concomitant  affections 
of  the  chest,  particularly  emphysema,  pleuritic  effusions  or  hydrothorax, 
pericarditis,  and  deformities  of  the  parietes.  The  discovery  of  the  physical 
signs  is  often  a  difficult  matter  in  women  with  large  mammae  and  in  stout 
middle-aged  or  old  men — a  class  of  patients  in  whom  the  determination  of 
hypertrophy  is  all-important.  On  the  contrary,  hypertrophy  is  simulated 
by  displacement  of  the  heart  (particularly  towards  the  left),  from  whatever 
cause,  by  violent  action  due  to  excitement  or  exertion,  by  the  abnormal 
pulsations  and  dulness  of  aneurysms  and  new  growths,  by  pericarditis  and 
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patches  of  basic  pleurisy  and  fibrosis,  and  by  bulging  of  the  praecordia, 
"  pigeon  breast,"  and  some  other  deformities.  We  must  not  forget  that  in 
children  the  apex-beat  lies  beyond,  in,  or  just  within  the  left  vertical 
nipple-line,  in  the  fourth  or  fifth  interspace,  according  to  age  and  growth 
of  the  diameters  of  the  chest. 

The  diagnosis  of  hypertrophy  from  the  other  forms  of  cardiac  enlarge- 
ment will  be  presently  described.  In  every  instance  the  diagnosis  of  the 
existence  of  hypertrophy  is  to  be  made  by  intelligent  attention  to  the 
physical  signs  and  attendant  circumstances.  This  being  accomplished, 
the  cause  of  the  hypertrophy  must  be  carefully  ascertained. 

Prognosis. — The  prognosis  of  hypertrophy  of  the  heart  is  estimated 
by  attentive  consideration  of  the  pathological  cause  which  has  induced  it, 
and  of  the  conditions  under  which  it  is  being  carried  on.  Hypertrophy 
and  the  associated  compensation  are  likely  to  be  preserved  as  long  as  the 
demand  upon  the  heart  for  force  remains  moderate,  the  supply  of  blood 
through  the  coronaries  abundant  and  healthy,  and  the  nervous  impulses 
reaching  the  myocardium  wholesome.  The  prospect  that  hypertrophy 
will  remain  good  and  sufficient  not  only  varies,  therefore,  with  the  lesion 
and  its  cause,  and  with  the  social  position,  sex,  and  circumstances  generally 
of  different  patients,  but  changes  with  the  age  and  other  changing 
conditions  of  the  same  patient  at  different  times — in  childhood,  at  puberty, 
during  education,  the  incidence  of  the  effects  of  bodily  and  mental  strain, 
free-living,  alcoholism,  gout,  senile  degeneration,  and  so  forth.  Each  period 
of  life  is  indeed  beset  with  its  own  peculiar  dangers  to  the  compensated 
heart. 

Treatment. — Although  hypertrophy  of  the  heart  is  a  purely  con- 
servative process,  the  need  for  it,  and  the  demand  on  local  or  general 
nutrition  which  it  involves,  should  be  removed,  if  possible.  This  object 
can  rarely  be  accomplished,  valvular  lesions  being  as  a  rule  permanent  and 
inaccessible ;  but  persistent  excitement  and  exertion,  and  cardiac  poisons 
such  as  alcohol,  can  be  dealt  with ;  and  the  high  tension  of  renal  disease, 
whilst  it  cannot  be  permanently  removed,  can  to  some  extent  be  con- 
trolled. The  management  of  the  renal,  vascular,  and  cardiac  conditions 
and  relations  in  chronic  Bright's  disease  with  hypertrophy  of  the  left 
ventricle,  is  one  of  the  severest  tests  of  the  therapeutic  art. 

When  the  cause  of  hypertrophy  is  fixed  and  beyond  our  reach  in  the 
valves,  pericardium,  or  vessels  (and  indeed  in  every  instance,  subject  to 
the  previous  considerations),  the  indication  is  to  promote  it,  that  is,  first 
to  establish  it  and  then  to  maintain  it.  The  conditions  of  efficient  hyper- 
trophy have  already  been  mentioned.  The  blood  which  reaches  the 
myocardium  must  be  abundant,  rich,  and  free  from  excrementitious 
materials — a  condition  somewhat  difficult  to  secure  in  chronic  valvular 
disease,  and  still  more  so  in  renal  disease.  The  coronary  arteries  must  be 
preserved  against  degeneration  (like  the  circulatory  system  as  a  whole)  by 
attention  to  bodily  hygiene.  The  nervous  impulses  which  reach  the  heart 
from  the  centres,  and  reflexly  from  every  part  of  the  body,  have  to  be 
controlled  in  all  the  affairs  and  functions  of  daily  life,  as  far  as  this  is 
possible — an  end  which  neither  advice  nor  care  can  by  any  means  always 
attain.  Much  more  can  be  done  in  hypertrophy  by  reducing  the  un- 
necessary mechanical  work  upon  the  heart,  i.e.  by  preventing  over-exertion 
and  securing  a  sufficient  amount  of  well-ordered  rest. 

In  a  word,  the  subject  of  hypertrophy  of  the  heart  must  observe  the 
rules   of   hygiene   as   faithfully   as   circumstances    permit.      Unless    the 
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primary  disease  present  other  indications  {e.g.  Bright's  disease),  he  must 
enjoy  an  abmidant,  nutritious,  and  digestible  diet ;  attend  scrupulously  to 
the  action  of  the  bowels,  kidneys,  and  skin  ;  clothe  warmly  ;  avoid  exciting 
or  worrying  and  laborious  occupations ;  and  have  moderate  but  at  the 
same  time  regular  and  sufficient  exercise.  Hypertrophy  of  itself  calls  for 
no  medicinal  treatment ;  but  much  can  be  done  in  this  as  well  as  other 
ways  when  hypertrophy  proves  insufficient,  as  will  be  discussed  under  the 
head  of  "  Dilatation  with  Failure." 

DILATATION"  WITH  COMPENSATOEY  HYPERTEOPHY. 

Syn.,  Dilatation  from  Over-filling. 

This  is  an  increase  in  the  capacity  of  one  or  more  of  the  cardiac 
chambers  associated  with  efficient  hypertrophy  of  the  walls. 

Etiology. — The  causes  of  this  form  of  enlargement  of  the  heart  are 
valvular  disease  or  injury,  malformations,  adherent  pericardium,  and  strain. 
It  is  typically  met  with,  affecting  the  left  ventricle,  in  aortic  incompetence 
and  in  mitral  incompetence ;  and,  affecting  the  auricles,  in  incompetence 
of  the  auriculo-ventricular  valves. 

Morbid  anatomy  and  pathology. — The  heart  is  enlarged  to  the 
eye,  and  heavier,  weighing  from  a  few  ounces  above  the  normal  to  as 
much  as  40  and  even  60  oz.  The  outline  is  more  rounded  than  normal; 
the  cavity  or  cavities  are  capacious  and  saccular ;  the  columnse  carneae 
appear  flattened.  Therewith  the  muscular  walls  are  thickened  from  true 
hypertrophy,  although  the  change  may  not  be  striking  in  relation  to 
the  dilatation.  The  condition  of  the  muscular  tissue  varies  with  the 
origin  and  duration  of  the  enlargement,  and  with  the  mode  of  death. 
In  dilatation  of  the  heart  of  this  kind,  we  meet  with  a  new  factor  of 
enlargement,  namely,  over-distension  of  the  chamber.  This  occurs  during 
diastole,  by  its  receiving  an  excessive  charge,  which  overstretches 
its  elastic  walls  and  forcibly  increases  its  capacity.  Such  over-filling 
occurs  in  either  of  two  ways.  First,  the  chamber  may  be  charged  from 
two  sources,  as  is  the  case  with  the  left  ventricle  in  aortic  incompetence 
and  with  the  left  auricle  in  mitral  incompetence.  Second,  the  chamber 
may  receive  an  excessive  charge  from  the  chamber  or  vessel  immediately 
behind  it,  as  is  the  case  with  the  left  ventricle  in  mitral  incompetence, 
and  just  as  another  part  of  the  circulatory  system,  the  aorta  and  the  whole 
arterial  tree,  is  over-filled  and  over-stretched  by  receiving  the  contents  of 
the  dilated  left  ventricle  in  aortic  incompetence.  "  Eelative  "  over-filling 
of  the  heart,  as  it  occurs  during  muscular  effort,  is  described  under 
"  Dilatation  with  Failure,"  and  "  Strain." 

It  will  be  observed  that  this  dilatation,  as  it  occurs  in  connection  with 
valvular  disease,  is  a  purely  mechanical  effect  of  valvular  incompetence, 
and  inevitably  follows  it.  If  the  valvular  lesion  be  permanent,  as  is 
usually  the  case,  the  mechanical  dilatation  is  persistent  or  permanent  too. 

Meanwhile,  however,  the  excessive  charge  does  something  more  than 
over-distend  and  dilate  the  chamber.  Involving  as  it  does  an  increased 
volume  and  weight  of  blood  to  be  discharged,  it  evokes  more  driving  force 
in  systole;  and  the  persistence  of  this  increased  work  leads  to  concomitant 
hypertrophy,  accurately  proportioned  to  the  increased  work  or  load,  that 
is,  to  the  dilatation.  The  result  of  this  dual  process  of  dilatation  and 
efficient  hypertrophy  is  compensation  of   the  valvular  defect,  which  is 
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maintained  indefinitely,  provided  the  conditions  of  hypertrophy  continue 
to  be  preserved.  Theoretically  there  are  no  symptoms  of  disease.  Still, 
the  over-filling  and  under-filling  respectively  of  the  chambers,  arteries, 
and  pulmonary  vessels,  in  the  different  forms  of  valvular  disease,  compel 
or  render  inevitable  certain  phenomena  of  disturbances  of  distribution  of 
blood,  such  as  pallor  and  possibly  faintness  on  the  one  hand,  lividity  and 
dyspnoea  on  the  other.  The  balance  of  the  associated  processes  of  over- 
filling and  efficient  emptying  is  also  more  easily  disturbed  than  the  simple 
balance  between  increased  resistance  and  increased  force  met  with  in  pure 
hypertrophy. 

"When  disturbance  does  occur,  as  the  result  of  exertion,  nervous  strain, 
or  defective  nutrition,  compensation  is  interrupted,  and  failure  ensues,  as 
will  be  presently  described  under  "  Dilatation  with  Failure."  But  com- 
pensation may  be  regained,  and  this  not  once  only  but  again  and  again, 
provided  the  conditions  of  hypertrophy  are  restored.  The  pathology  of 
dilatation  with  efficient  hypertrophy  as  it  occurs  in  cardiac  strain,  is  fully 
discussed  under  that  subject. 

Symptoms. — When  this  condition  is  fully  developed,  the  condition 
of  the  circulation  is  one  of  compensation,  closely  resembling  that  met 
with  in  pure  hypertrophy.  There  are  no  symptoms  directly  referable 
to  it,  and  the  subject  of  this  condition  is  able  to  live  a  faii-ly  active  and 
comfortable  life;  but  pallor  or  occasional  faintness  in  one  set  of  cases, 
lividity  and  dyspnoea  in  another,  represent  the  effects  of  the  original 
valvular  defect.  In  other  words,  the  clinical  evidences  of  dilatation  with 
efficient  hypertrophy  are  not  the  existence  but  the  removal  or  prevention 
of  cardiac  disorders  of  different  kinds,  particularly  palpitation,  pain, 
dyspnoea,  and  a  disposition  to  syncope.  At  the  same  time  such  symptoms 
make  their  appearance  with  less  provocation  than  in  simple  hypertrophy, 
the  efficiency  of  the  heart  breaking  down,  and  the  form  of  enlargement  to 
be  next  described — dilatation  with  failure — being  induced  for  a  shorter 
or  longer  period  of  time. 

Physical  signs. — The  physical  signs  of  dilatation  with  efficient 
hypertrophy  are  best  seen  in  connection  with  the  left  ventricle  in  aortic 
incompetence.  They  consist  in  marked  bulging  of  the  prpecordia ;  an 
extensive,  powerful,  heaving  impulse;  displacement  of  the  apex-beat 
downwards  and  outwards,  perhaps  as  far  as  the  sixth  or  seventh  interspace, 
increase  of  transverse  percussion  dulness  to  the  left,  and  to  the  right  also, 
if  the  right  ventricle  be  simultaneously  enlarged ;  and  moderate  increase 
of  the  vertical  dulness  along  the  left  border  of  the  sternum.  The  most 
striking  auscultatory  signs  are  the  associated  murmurs,  not  uncommonly 
accompanied  with  perceptible  agitation  of  the  stethoscope  and  the  head 
of  the  observer. 

Course. — The  course  of  dilatation  with  efficient  hypertrophy  is 
similar  to  that  of  pure  hypertrophy.  It  occupies  several  stages — the 
establishment  of  compensation,  the  maintenance  of  compensation,  failure, 
and  restoration  of  compensation — at  least  for  a  time.  The  termination  is 
usually  by  gradual  failure;  occasionally  by  paralysis  of  the  myocardium 
and  sudden  death.  The  duration  is  very  variable  in  different  instances, 
from  months  to  many  years. 

Diagnosis  and  prognosis. — The  same  difficulties  attend  the 
diagnosis  of  dilatation  of  the  heart  with  efficient  hypertrophy  as  we  have 
already  studied  in  discussing  hypertrophy ;  certain  morbid  conditions 
simulate  the  existence  of  cardiac  enlargement,  others  conceal  or  obscure  it. 
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From  simple  hypertrophy,  say  of  the  left  ventricle,  concomitant 
dilatation  is  diagnosed  by  greater  bulging  of  the  prsecordia ;  by  the  more 
diffused  and  heaving  character  of  the  precordial  impulse;  by  greater 
displacement  of  the  apex-beat  towards  the  left  as  well  as  downwards ; 
and  by  the  greater  increase  of  the  transverse  duluess  in  the  same  direction. 
The  auscultatory  signs  are  characteristic  of  the  valvular  lesion,  not  of  the 
enlargement.  The  diagnosis  from  dilatation  with  failure  will  be  discussed 
under  that  head. 

The  prognosis  of  dilatation  with  efficient  hypertrophy  is  less  favourable 
than  that  of  simple  hypertrophy.  The  condition  of  the  patient  as  a 
whole  is  more  precarious,  an  increased  burden  and  expenditure 
of  energy  being  entailed  on  the  heart.  Otherwise  the  prospect  of  life 
is  subject  to  the  same  considerations  as  we  have  already  discussed.'  A 
large  number  of  circumstances  have  to  be  taken  into  account  before  the 
prospect  of  maintaining  compensation  can  be  correctly  estimated  in  any 
instance. 

Treatment. — In  this  form  of  enlargement  of  the  heart  the  dilatation 
is  a  permanent  result  of  damage  of  the  valves,  and  has  to  be  accepted  as 
beyond  remedy.  In  other  words,  the  dilatation  cannot  be  reduced  unless 
the  valve  be  rendered  again  competent.  The  leading  therapeutical  indica- 
tion is  therefore  to  maintain  the  efficiency  of  the  hypertrophy.  How  this 
may  be  accomplished  is  fully  discussed  under  its  own  head. 

DILATATION"   WITH   FAILUEE. 

8yn.,  Dilatation  from  Insujfflcient  Emptying. 

This  is  an  increase  in  the  capacity  of  one  or  more  of  the  cardiac 
chambers,  associated  with  inefficiency  (absolute  or  relative)  of  the  walls. 
There  may  or  may  not  be  accompanying  hypertrophy,  and  also  dilata- 
tion from  overfilling. 

Etiology. — Dilatation  with  failure  of  the  heart  occurs  in  two  different 
connections :  primarily,  when  it  involves  a  previously  sound  organ ; 
secondarily,  when  it  supervenes  on  preceding  enlargement  —  whether 
pure  hypertrophy,  or  dilatation  with  compensatory  hypertrophy. 

Primary  or  simple  dilatation  of  the  heart  is  comparatively  un- 
common. It  is  met  with  in  acute  specific  febrile  diseases,  particularly 
scarlet  fever,  diphtheria,  and  typhoid ;  in  acute  nephritis ;  as  an  effect  of 
certain  poisons,  such  as  alcohol,  tobacco,  and  digitalis ;  and  in  association 
with  severe  ansemia.  It  is  also  a  result  of  violent  muscular  efforts,  that 
is,  acute  strain. 

Secondary  dilatation  of  the  heart  with  failure  is  very  common,  being 
the  condition  familiarly  associated  with  the  oncome  of  dropsy  and  other 
phenomena  in  valvular  disease,  and  in  failure  of  the  heart  in  chronic 
nephritis.  Under  these  circumstances,  dilatation  usually  can  be  traced 
to  one  or  more  of  the  following  causes — (1)  disease  or  malnutrition  of 
the  myocardium,  whether  myocarditis  or  the  result  of  coronary  disease, 
general  anaemia  (however  induced),  disorders  of  assimilation,  metabolism, 
and  elimination  (sometimes  from  insufficient  exercise),indigestion  and  defects 
of  diet  (iacluding  over-  as  well  as  under-feeding);  (2)  chronic  cardiac 
poisons,  especially  alcohol,  tobacco,  tea,  the  abuse  of  drugs,  and  retained 
excreta  (uric  acid  and  urea);  (3)  nervous  influences,  depressing  or 
exhausting  the   cardiac   ganglia,  directly   or   reflexly;   (4)  acute  disease, 


DISEASES  OF  THE  MYOCARDIUM.  127 

■variously  disturbing  the  heart,  such  as  rheumatism,  influenza,  bronchitis, 
and  typhoid  fever ;  (5)  muscular  exertion  or  overwork,  one  of  the  commonest 
causes  of  all ;  and  (6)  fresh  valvular  lesions,  or  slow  increase  of  the  lesion 
to  an  extreme  (unreasonable)  degree,  as  in  some  cases  of  mitral  stenosis. 
It  most  frequently  happens  that  (7)  combinations  of  these  causes  are  at 
work ;  for  instance,  in  the  poorer  subjects  of  valvular  disease,  and  in  the 
female  sex.  We  must  also  observe  that  sooner  or  later,  according  to  its 
form  and  severity,  chronic  valvular  disease  with  compensation  itself  dis- 
poses to  failure,  by  (8)  establishing  a  vicious  circle  of  slow,  progressive 
impairment  of  the  viscera  and  their  great  vital  functions — the  lungs,  liver, 
stomach,  bowels,  kidneys,  indeed  the  myocardium  itself. 

Morbid  anatomy. — In  primary  or  simple  dilatation  the  weight  of 
the  heart  is  not  increased,  notwithstanding  the  visible  enlargement,  which 
proves  to  be  due  to  increased  capacity  of  one  or  more  of  the  cavities 
with  thinning  of  the  walls,  the  left  ventricle  being  the  chief  seat  of  the 
change.  The  muscular  tissue  is  pale,  soft,  and  flaccid ;  and  is  found  on 
microscopical  examination  to  be  granular,  fatty,  or  the  seat  of  inflammatory 
and  htemorrhagic  changes. 

In  dilatation  with  failure  of  a  heart  which  had  previously  been  the 
seat  of  hypertrophy  or  of  dilatation  with  efficient  hypertrophy,  or  in 
which  permanent  damage  had  been  done  by  acute  strain,  the  two  forms 
of  enlargement  are  found  associated  in  various  degrees,  and  the  weight 
and  appearance  vary  accordingly.  The  myocardium  is  usually  very  red 
and  firm  (cyanotic  induration),  from  long-standing  mechanical  congestion 
and  fibroid  change ;  but  granular  or  fatty  degeneration  often  coexists. 
Mechanical  congestion  and  cyanotic  induration  are  found  in  connection 
with  the  other  viscera;  and  the  serous  spaces  and  sacs  are  the  seats  of 
dropsy. 

Pathology. — Dilatation,  of  the  heart  with  failure  originates  in  in- 
sufficient emptying  of  the  cardiac  chambers.  All  the  phenomena  point 
to  incompetence  of  the  heart.  Whether  from  defective  or  disordered 
nutrition  of  the  wall,  from  abnormal  peripheral  resistance,  from  excessive 
amount  of  blood  received  and  to  be  discharged,  or  from  combinations  of 
these  causes,  as  we  have  seen  under  the  head  of  Etiology,  the  heart  fails 
— fails  to  complete  its  evacuation :  the  end  of  systole  finds  a  proportion 
of  the  contents  left  undischarged.  According  to  some  authorities,  the 
ventricles  are  never  completely  emptied  at  the  end  of  systole.  The 
truth  is  that  the  capacity  of  the  cardiac  chambers — that  is,  the  volume 
of  their  contents  at  the  end  of  systole  and  diastole  respectively — is  not 
rigidly  fixed,  as  we  are  accustomed  to  regard  it  in  our  discussions  of  the 
mechanism  of  the  heart  in  health  and  disease.  The  high  extensibility  of 
their  walls  provides  for  considerable  variations  in  the  amount  of  influx, 
and  in  the  degree  of  resistance,  and  in  the  relation  of  these  to  each  other. 
The  argument  is  not  affected  by  this  consideration.  On  the  top  of  this 
residue  the  chamber  receives  its  ordinary  charge.  Its  walls  are  stretched 
till  they  provide  accommodation  for  the  increased  amount  of  blood ;  it  is 
over-charged,  over-distended,  dilated.  This  dilatation  is  different  in  kind 
from  the  dilatation  previously  studied — dilatation  from  over-filling.  It  is 
dilatation  from  insufficient  emptying — residual  dilatation.  It  is  a  result 
of  deficiency,  not  of  excess ;  of  parietal,  not  valvular,  incompetence.  It 
originates  in  physiological,  not  physical,  failure  of  mechanism :  in  failure  of 
the  muscular  walls  of  the  heart  to  display  and  maintain  a  sufficient  amount 
of  force.     If  it  continue  it  increases  in  degree,  strains  the  muscular  walls, 
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spreads  backwards  in  the  form  of  mechanical  congestion  of  the  viscera 
and  dropsy,  and  relieves  itself  spontaneously  by  haemorrhage  and  fluxes. 
In  very  rapid  cases  it  may  prove  fatal  by  sudden  spasm  or  paralysis  of 
the  over-distended  cardiac  chamber,  or  by  actual  rupture  of  the  heart. 
In  one  respect,  however,  it  is  more  favourable  than  the  other  kind :  it  is 
often  remediable,  because  it  is  after  all  but  an  accessory  misfortune, 
which  might  be  removed  by  attention  to  its  cause  and  to  the  driving  power 
of  the  heart. 

In  other  instances  of  dilatation,  the  fibres  are  over-stretched  by  over- 
distension during  violent  or  sustained  muscular  efforts ;  and  they  remain  so, 
the  dilatation  being  followed  by  hypertrophy.  Happily  the  extensibility  of 
the  cardiac  and  venous  walls  much  more  frequently  bears  the  strain,  at  least 
in  young  subjects,  and  permits  temporary  dilatation  during  violent  efforts, 
at  the  cost  of  nothing  more  than  embarrassment,  until  the  chamber  is 
relieved  both  forwards  through  the  arteries  and  backwards  through  the 
veins  (safety  valve  action).  Indeed,  not  only  in  these  but  in  all  cases, 
dilatation  might  be  regarded  as  a  desperate  means  of  temporary  relief, 
that  is,  of  averting  even  more  serious  consequences ;  and  in  ordinary 
cardiac  failure  associated  with  valvular  disease,  or  chronic  nephritis, 
spontaneous  recovery  often  takes  place  when  the  patient  is  compelled 
to  rest,  or  with  the  occurrence  of  haemorrhage,  dropsy,  and  fluxes.  Still, 
dilatation  with  failure  is  a  highly  dangerous,  distressing,  and  uncertain 
phase  of  cardiac  disease,  and  one  which  calls  urgently  for  the  assistance 
of  art.  The  balance  between  work  and  force,  between  load  to  be  driven 
and  driving  power,  between  circulatory  obstruction  and  cardiac  strength, 
is  disturbed.  The  symptoms  of  heart  disease  are  the  phenomena  of 
dilatation  with  failure ;  its  signs  are  the  phenomena  of  increased  size  with 
weakness  of  the  heart. 

Symptoms. — General. — The  clinical  phenomena  of  dilatation  with 
failure  of  the  heart  in  its  ordinary  form  are  familiar  to  us  under  the 
name  of  cardiac  dropsy.  When  they  are  fully  developed  in  a  severe 
case,  the  patient  is  confined  to  bed,  or  to  a  chair,  in  a  sitting  posture, 
suffering  from  orthopnoea.  His  countenance  is  anxious,  full,  and  anaemic, 
with  a  tint  of  lividity  and  jaundice.  The  integuments  of  the  lower 
extremities  and  lower  part  of  the  body  are  dropsical,  the  exact  distribution 
of  the  fluid  depending  on  the  posture  maintained,  and  changing  with  it. 
The  upper  part  of  the  trunk,  neck,  and  face  are  less  dropsical,  but 
definitely  puffy.  Dyspnoea,  even  in  the  sitting  posture,  may  be  an  urgent 
symptom,  with  occasional  cough  and  the  expectoration  of  a  frothy  fluid, 
possibly  stained  with  blood.  Complaint  is  made  not  only  of  these 
symptoms,  but  of  local  cardiac  distress — a  sense  of  oppression  or  actual 
pain  in  the  pr^ecordia,  palpitation,  and  faintness.  Sleep  is  impossible,  or 
comes  in  short  broken  snatches,  from  which  the  patient  awakes  in  alarm. 
In  other  instances,  a  dull,  heavy,  somnolent  condition  continues  for  days 
and  nights,  in  association  with  lividity  and  semi-asphyxia.  The  appetite 
is  impaired,  yet  hght  solids  can  usually  be  taken  without  discomfort  and 
with  benefit.  Flatulence  is  often  urgent,  and  greatly  aggravates  cardiac 
distress.  Vomiting  may  occur,  with  the  rejection  of  food  and  mucus, 
possibly  blood-stained.  The  bowels  may  be  either  confined  or  much 
relaxed,  constituting  intestinal  flux.  The  urine  is  scanty — falling  to  30, 
20,  10  fluid  oz.,  or  even  less;  it  is  high-coloured  and  very  acid,  deposits 
lithates,  and  contains  albumin  and  sometimes  hyaline  casts. 

It  is  scarcely  necessary  to  add  that  all  these  distressing  phenomena 
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and  disturbances  are  not  present  in  every  case  of  dilatation  of  the  heart 
with  failure.  The  clinical  characters  of  acute  dilatation  of  the  heart,  as  it 
occurs  in  scarlet  fever  and  diphtheria,  are  described  under  "  Acute  Myo- 
carditis " ;  those  of  acute  dilatation,  from  sudden  or  severe  muscular 
exertion,  in  the  section  on  "  Strain." 

Physical  signs. — The  physical  signs  of  dilatation  with  failure  of  the 
heart  are  different  according  as  the  condition  is  primary  or  secondary ; 
and  when  secondary,  according  to  the  form  and  cause  of  the  cardiac 
enlargement  on  which  it  supervenes.  Only  a  general  description,  there- 
fore, will  be  given  (see  also  section  on  Strain).  The  precordial  impulse  is 
weak  and  diffused.  The  apex-beat  is  situated  below  and  to  the  left  of 
the  normal,  often  far  beyond  the  nipple  line,  and  is  usually  feeble — always 
more  feeble  than  before  in  the  case  of  the  failing  heart  of  valvular  disease. 
It  is  often  irregular  in  force  and  rhythm ;  in  advanced  cases  there  is 
continuous  or  occasional  asystolism.  Transverse  precordial  dulness  is 
increased  far  to  the  left;  and  usually  well  beyond  the  right  border  of 
the  sternum,  or  even  half-way  to  the  right  nipple  line.  Vertical 
dulness  is  sometimes  found  increased ;  possibly,  however,  the  normal  limit 
upwards,  at  the  fourth  left  costal  cartilage,  may  not  be  perceptibly  ex- 
ceeded. The  exact  dimensions  and  outline  of  the  area  of  dulness 
naturally  vary  with  the  primary  disease.  The  auscultatory  signs  are 
also  necessarily  various.  The  first  sound  becomes  short  and  sharp,  like 
the  second,  in  primary  dilatation.  In  the  failing  heart  of  chronic  Bright's 
disease,  where  the  process  of  dilatation  can  be  carefully  observed,  the 
characteristic  hruit  de  galop,  or  cantering  rhythm,  is  developed,  and  may 
continue  appreciable  for  weeks  or  months.  Sometimes  a  systolic  murmur 
appears  at  the  mitral  apex,  significant  of  dilatation  of  the  mitral  orifice,  i.e 
leakage  through  the  mitral  valve.  The  same  phenomenon  occurs  at  the 
right  auriculo-ventricular  orifice  in  failure  of  the  right  ventricle,  significant 
of  tricuspid  regurgitation.  On  the  other  hand,  previous  murmurs  of 
structural  origin  may  disappear  with  the  supervention  of  dilatation,  from 
sheer  failure  of  the  heart  to  raise  a  hruit.  Cardiac  failure  in  mitral 
obstruction  illustrates  both  of  these  effects  on  the  auscultatory  signs ; 
the  presystolic  murmur  disappears  (perhaps  temporarily),  and  a  tricuspid 
systolic  murmur  replaces  it. 

The  cervical  veins  become  distended,  pulsate,  and  may  even  fill 
from  below.  Dulness  and  abundant  small  moist  rales  are  found  over 
the  bases  of  the  lungs;  in  severe,  and  especially  in  acute,  cases  rales 
may  be  almost  universal,  with  urgent  dyspnoea  and  hemoptysis.  Very 
often  there  are  signs  of  hydrothorax  on  one  or  both  sides.  The  liver 
is  found  to  be  large  and  tender,  and  occasionally  it  pulsates.  Ascites  is 
common. 

The  pulse  varies  greatly,  according  to  the  initial  disease ;  but  it  may 
be  said  to  lose  force  and  volume  as  dilatation  progresses,  whilst  it  becomes 
more  frequent  and  irregular. 

Course. — The  symptoms  and  signs  just  described  may  either  last 
for  a  short  time,  whereupon  they  decline  and  disappear,  or  become  steadily 
aggravated  until  death  occurs.  It  is  unnecessary  in  this  place  to  enter 
further  into  details.  When  dilatation  with  failure  passes  off  in  secondary 
cases,  we  say  that  compensation  is  restored ;  but  sooner  or  later,  under 
the  influence  of  the  same  or  other  causes,  hypertrophy  fails  again,  dilata- 
tion from  insufficient  emptying  returns,  and  all  the  phenomena  reappear. 
The  clinical  history  of  some  cardiac  patients  consists  of  alternate  periods 
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of  these  two  conditions.  In  primary  dilatation,  e.g.  the  acute  dilatation 
of  scarlet  fever,  the  heart  is  believed  to  recover  its  ordinary  size  if  the 
patient  recover. 

Diagnosis. — Two  important  steps  have  to  be  taken  in  the  diagnosis 
of  dilatation  of  the  heart  with  failure.  The  condition  is  diagnosed,  in  the 
first  place,  from  the  two  other  kinds  of  enlargement ;  that  is,  we 
determine  the  essential  fact  which  lies  at  the  foundation  of  the  prognosis 
and  treatment  of  cardiac  disease — the  existence  of  compensaton  or  of 
failure. 

This  part  of  the  diagnosis  is  to  be  made  by  attentive  observation  and 
consideration  of  the  symptoms  and  physical  signs.  Cardiac  distress, 
dropsy,  albuminuria,  and  the  other  phenomena  of  mechanical  congestion, 
at  once  suggest  failure  ;  and  this  is  confirmed  by  the  discovery  of  the  large 
tender  liver,  the  distended  veins  in  the  neck,  the  appearance  of  the  face, 
the  signs  of  enlargement  of  the  right  ventricle,  of  tension  in  the  pulmonary 
artery,  of  oedema  at  the  bases  of  the  lungs.  On  the  contrary,  compensa- 
tion, whether  by  pure  hypertrophy  or  by  dilatation  with  efficient  hyper- 
trophy, is  evidenced  by  the  absence  of  all  symptoms  of  distress  and  arrears 
of  work. 

The  chief  difficulty  that  is  felt  in  diagnosis  arises  in  connection  with 
cases  accompanied  by  slight  or  few  symptoms :  breathlessness  and  cough 
only  on  exertion,  occasional  faintness,  palpitation,  oppression  or  pain  in  the 
preecordia,  with  suspicious  fulness  of  the  ankles.  Is  this  failure,  or  is  it 
compensation  ?  A  study  of  this  class  of  cases  enables  us  to  appreciate  more 
<3learly  the  nature  and  meaning  of  compensation.  In  them  compensation 
is  precarious :  the  balance  of  the  pressure  is  shifting  from  the  one  side  to 
the  other,  now  for,  now  against,  the  heart,  in  exact  correspondence  with  the 
passing  influences  upon  it — a  muscular  effort,  anxiety,  indigestion,  weather, 
the  activity  of  elimination,  and  the  like.  The  condition  is  one  of  unstable 
equilibrium,  and  demands  attention,  as  being  unsound,  for  the  only  condi- 
tion of  an  active  organ  that  can  be  regarded  as  satisfactory  and  therefore 
normal  is  stability  of  function,  based  upon  a  considerable  reserve  of  energy. 
Conversely  stated,  there  must  naturally  be  a  number  of  cases,  and  there 
must  naturally  be  appreciable  periods  or  phases  in  the  history  of  every 
case  of  enlargement  of  the  heart,  in  which  it  is  difficult  to  say  whether  the 
condition  for  the  time  being  is  one  of  compensation  or  one  of  failure :  first, 
at  the  establishment  of  compensation ;  secondly,  w  hen  it  is  taxed  and 
threatening  to  break  down;  thirdly,  when  it  is  being  restored.'  The 
recognition  of  the  kind  of  enlargement  ought  therefore  to  be  carried  so  far 
as  to  determine  whether  the  condition  is  one  of  imperfectly  established 
compensation,  perfect  compensation,  failing  compensation,  or  failure. 

The  second  step  in  the  diagnosis  is  too  often  neglected:  determina- 
tion of  the  cause  of  the  failure.  Before  we  can  forecast  the  issue  of  failure 
of  the  heart,  or  plan  recovery  from  it,  we  must  make  ourselves  acquainted 
with  its  origin,  by  careful  inquiry  in  each  individual  instance  whether 
over-work,  poverty,  anxiety,  alcohol,  gout,  pulmonary  disease,  etc.,  has  been 
the  cause,  as  set  forth  under  the  head  of  Etiology. 

Prognosis. — In  acute  primary  dilatation  with  failure  the  prognosis  is 
very  grave,  but  not  hopeless. 

The  prospect  of  recovery  from  cardiac  dropsy  depends  on  the 
circumstances  with  which  it  is  associated  in  different  instances.  These 
must  always  be  ascertained  and  duly  weighed,  for  instance  (1)  the 
primary  lesion — whether  valvular  (and  if  so,  its  situation),  pericardial, 
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pulmonary,  or  renal;  and  (2)  the  cause  of  failure,  as  detailed  in  the  paragraph 
on  Etiology.  When  the  particular  cause  at  work,  such  as  over-work  or 
malnutrition,  can  be  removed  by  ordinary  treatment,  the  prognosis  is 
relatively  good.  When  the  cause  cannot  be  influenced,  the  prospect  is 
unpromising,  e.g.  when  the  coronaries  are  degenerated,  the  kidneys 
diseased,  the  nervous  conditions  unfavourable,  or  the  limit  of  compensation 
reached,  in  consequence  of  secondary  changes  in  the  abdominal  viscera, 
lungs,  and  myocardium.  The  prognosis  of  cardiac  failure  is  essentially 
difl'erent  at  every  age  of  life. 

Treatment. — The  principal  indications  for  treatment  in  dilatation 
■with  failure  of  the  heart  are  four — (1)  Attention  to  the  cause  of  failure ; 
(2)  sufficient  evacuation  of  the  cardiac  chambers  and  mechanically  con- 
gested vessels  and  viscera ;  (3)  increase  of  the  cardiac  force  ;  and  (4)  relief 
of  distress  and  disorder. 

The  cause  of  failure  is  to  be  removed,  reduced,  counteracted,  or  other- 
wise combated,  as  far  as  possible,  and  as  speedily  as  possible.  Failure  is 
ordinarily  due,  not  to  something  within  the  heart  and  inaccessible,  but  to 
something  outside  the  heart  and  capable  of  control.  The  over-worked 
labourer  is  put  to  bed.  the  ill-nourished  subject  is  properly  fed,  the  poor 
man  is  sent  into  a  comfortable  hospital,  the  anaemic  girl  is  given  aperients 
and  iron,  the  over-fed  and  coddled  boy  has  his  diet  reformed  and  com- 
mences graduated  exercises  in  the  open  air.  Alcohol  and  tobacco  are 
interdicted.  These  are  instances  of  the  application  of  this  elementary 
principle  of  treatment  which  must  never  be  neglected.  Unfortunately  the 
cause  is  sometimes  undiscoverable  ;  and  still  more  frequently  it  is  intract- 
able, such  as  coronary  degeneration,  Bright's  disease,  progressive  lesions, 
and  nervous  depression. 

Sufficient  emptying  of  the  cardiac  chambers  and  veins  is  to  be  effected 
by  removing  residues  from  behind  and  reducing  the  resistance  ahead. 
In  very  urgent  cases — primary  acute  dilatation  in  scarlet  fever,  etc. — 
abstraction  of  blood  by  means  of  leeches,  cupping,  or  venesection  should  be 
practised ;  and  the  same  means  are  successful  in  urgent  failure  of  the  right 
heart  in  mitral  disease  and  emphysema.  More  commonly,  that  is  in 
ordinary  cases  of  cardiac  dropsy,  we  are  content  to  reduce  the  venous 
tension  by  brisk  saline  and  other  hydragogue  purgatives,  particularly 
compound  jalap  powder.  These  afford  remarkable  relief  of  the  mechanical 
difficulty.  When  these  fail,  or  when  the  condition  of  failure  is  more 
advanced  and  extensive,  paracentesis  of  the  serous  cavities  and  puncture 
of  the  subcutaneous  spaces,  secundum  arteon,  must  be  carried  out.  In  every 
instance  bodily  rest  is  ordered,  which  reduces  peripheral  resistance  and 
contributes  to  the  relief  of  the  heart  a  fronte.  Purgation,  iodide  of 
potassium  and  the  nitrites,  have  also  this  effect. 

Increase  of  the  cardiac  force  is  evoked  by  means  of  food  and  nervo- 
muscular  stimulants.  Food  must  be  nutritious,  and  therewith  easily 
digestible  and  non-flatulent.  Light  solids  should  be  ordered,  unless  dis- 
tinctly contra-indicated,  including  small  quantities  of  lean  mutton,  fowl, 
fish,  and  bread.  A  liquid  diet  is,  as  a  rule,  to  be  avoided ;  but  if  sickness, 
nausea,  or  complete  anorexia  be  present,  as  is  not  uncommon  in  the  acute 
phases  of  cardiac  failure,  recourse  must  be  had  to  beef  essences,  milk,  or 
koumiss,  peptonised  foods,  and  the  like.  Occasionally  it  is  necessary 
to  remove  all  food,  for  a  day,  and  give  only  small  doses  of  alcohol  in 
water. 

In  less  urgent  cases  a  moderate  allowance  of  pure  alcoholic  stimulant, 
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such  as  brandy  or  wine,  to  be  taken  either  at  ordinary  meal  times  or  with 
an  "extra"  between  these,  is  usually  beneficial.  This  reference  to  alcohol 
introduces  us  to  the  use  of  cardiac  stimulants.  In  acute  failure  of  the 
heart,  brandy  is  the  most  readily  available  remedy,  given  by  the  mouth  or 
rectum.  Ether  or  strychnine  subcutaneously  is  even  more  swift  and 
powerful,  if  at  hand.  Short  of  this  degree  of  urgency,  we  employ  the 
ordinary  mistura  stimulam,  consisting  of  ether,  ammonia,  and  aromatics. 

All  these  remedies  are  of  swift  and  usually  temporary  action  on  the 
heart.  In  the  digitahs  group  we  have  a  series  of  drugs  which  act  less 
quickly  and  less  certainly,  but  much  more  persistently,  upon  the  circulation. 
Digitalis,  strophanthus,  squill,  senega,  caffeine,  cactus,  and  convallaria  have 
the  power  of  evokmg  more  force  from  the  labouring  cardiac  wall,  slowing 
the  rhythm — thus  resting  the  ventricles  and  draining  the  veins,  increasing 
the  arterial  tension  generally — whilst  presently  lowering  it  in  the  renal 
vessels,  and  finally  effecting  diui-esis,  which  is  both  the  means  and  the 
measure  of  the  restoration  of  the  cii'culation.  The  details  of  the  selection 
and  administration  of  these  drugs,  depending  on  the  nature  of  the  primary 
lesion  and  other  cu'cumstances,  are  discussed  in  the  chapter  on  "  Valvular 
Disease."  The  point  to  be  observed  here  is,  that  the  leading  indication  for 
their  use  is  not  this  or  that  form  of  valvular  disease,  nor  valvular  disease 
at  all,  but  dilatation  with  failure  of  the  heart. 

"With  increased  cardiac  action  and  emptying  of  the  over-distended 
veins  and  chambers,  efficient  hypertrophy  begins  to  return.  To  restore  it 
perfectly,  all  the  measures  just  re^iewed  must  be  continued  for  a  sufficient 
length  of  time — the  cardiac  stimulants,  now  given  in  smaller  or  tonic 
doses,  careful  feeding,  and  prevention  of  over-distension  by  regulation  of 
the  bowels.  At  tliis  stage  of  recovery  from  dilatation  there  arises  the 
question  of  exercise  of  the  heart,  in  place  of  the  comparative  rest  which 
had  been  enjoined.  It  is  the  same  question  essentially  which  arises  during 
convalescence  from  disease  of  every  kind — When  is  rest  to  be  interrupted 
and  work  resumed  in  a  safe  and  beneficial  form  ? — remembering  also  that 
the  heart  is  an  organ  pecuHarly  intended  to  work.  The  practical  answer 
is  given  by  making  a  trial.  The  patient  is  allowed  to  sit  up,  to  stand,  to 
walk ;  and  the  effects  are  carefully  observed  in  the  pulse,  breathing,  sub- 
jective sensations,  and  return  or  absence  of  oedema.  All  going  well,  an 
advance  is  made  daily  in  a  gradual  manner,  until  the  patient  after  a  time 
is  able  to  return  to  comparative  activity.  Instead  of  these  somewhat  ill- 
defined  forms  and  stages  of  work,  several  systems  of  graduated  cardiac 
exercises  have  lately  been  introduced  for  the  purpose  of  impro%'ing  the 
muscular  vigour,  tone,  condition,  or  form  of  the  heart.  The  chief  of 
these  are  Oertel's  svstem  of  criaduated  hill -dim  hi  ucr  and  Schott's  Xauheim 
system  of  resistance  movements  (combined  with  carbonic  acid  baths). 
These  systems  are  different  only  in  form  from  the  regulated  out-door 
exercise  which  has  always  been  recommended  in  the  treatment  of  chronic 
cardiac  disease  in  this  country  since  the  days  of  Stokes. 

"Wliilst  the  preceding  indications  are  being  attended  to,  there  is 
urgent  necessity  for  the  relief  of  distress.  If  the  pathological  significance 
of  dyspnoea,  pain,  haemoptysis,  palpitation,  faintness,  insomnia,  and  the  other 
S}Tnptoms  of  cardiac  failure  be  intelligently  understood  by  the  practitioner, 
the  rational  remedies  for  relief  will  readily  occur  to  his  mind.  Indeed, 
attention  to  the  foregoing  principles  will  usually  have  this  efiect  of  itself ; 
that  is,  by  means  of  rest,  proper  feeding,  evacuation  of  the  bowels,  and 
well-selected  drugs.     Urgent  prsecordial  distress  demands  ether,  ammonia, 
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alcohol,  and  other  stimulants  and  carminatives,  particular  attention  being 
directed  to  the  stomach,  and  the  diet  reconsidered.  Severe  pain,  especially 
of  an  anginal  type,  indicates  the  use  of  nitrites.  Extreme  dyspnoea  and 
failure  of  pulse  are  speedily  relieved  by  strychnine  subcutaneously. 
Dyspnoea  with  great  lividity  and  haemoptysis  should  be  treated  with  free 
leeching  over  the  sternum,  cupping  between  the  shoulders,  or  venesection, 
as  we  have  already  seen,  rather  than  with  "symptomatic"  drugs.  A 
simple  carminative  mixture  should  always  be  at  hand  to  effect  removal  of 
flatulence ;  but  here  again  it  is  better  to  avoid  and  prevent  distress,  by 
strict  dieting  and  occasional  doses  of  calomel,  than  to  trust  to  removing  it. 


NEW  GROWTHS  AND  PAEASITES. 

New  growths  in  connection  with  the  heart  are  a  subject  of  pathological 
rather  than  of  clinical  interest.  The  myocardium,  endocardium,  and  peri- 
cardium are  occasionally  the  seats  of  carcinoma,  sarcoma,  lymphoma, 
myoma,  lipoma,  and  fibroma.  Malignant  disease  is  usually  secondary  to 
growths  in  the  neighbouring  structures,  such  as  the  mediastinal  glands, 
lungs,  or  oesophagus.  Scrofulous  masses,  miliary  tuberculosis,  and  actino- 
mycosis are  also  met  with  in  the  heart ;  and  so  are  the  echinococcus  and 
cysticercus  cellulosse.  Syphilitic  lesions  of  the  heart  are  described 
separately.  It  cannot  be  said  that  new  growths  or  parasites  in  the  heart 
give  rise  to  phenomena,  or  run  a  clinical  course,  sufficiently  distinctive  to 
justify  a  diagnosis  of  their  presence.  Where  cardiac  distress  is  a  pro- 
minent symptom  in  patients  suffering  from  malignant  disease,  it  would 
naturally  suggest  invasion  of  the  heart ;  but  it  might  be  due  to  involve- 
ment of  the  neighbouring  viscera  and  nerve  plexuses. 

The  prognosis  is  hopeless ;  the  treatment  palliative  only. 

SYPHILIS. 

Two  well-marked  forms  of  syphilitic  lesion  are  found  in  connection 
with  the  heart. 

1.  GuMMATA. — These  present  considerable  variety  in  number,  size,  and 
age.  According  to  their  situation  and  other  circumstances,  they  are 
associated  with  fibrosis  of  the  interstitial  tissues  (chronic  myocarditis), 
chronic  endocarditis,  chronic  pericarditis,  cicatricial  puckering  of  the  walls, 
and  cardiac  aneurysm. 

2.  Syphilis  of  the  Coeonary  Aeteries. — This  may  lead  to  obstruction 
of  an  arterial  branch,  and  thus  either  to  infarction  of  the  myocardium  or 
development  of  a  fibroid  patch  (see  "  Chronic  Myocarditis  "),  or  to  fatty 
de  eneration. 

Symptoms  and  diagnosis. — Syphilis  of  the  heart  has  frequently 
been  found  post-mortem  in  the  bodies  of  persons  who  had  presented 
neither  symptoms  nor  signs  of  cardiac  disease.  In  a  considerable  number 
of  instances,  however,  disturbance  of  the  frequency  and  rhythm  of  the 
heart  and  pulse  has  been  a  prominent  feature.  In  other  cases,  pain  and 
different  forms  of  praacordial  distress  have  been  complained  of ;  and  the 
physical  signs  observed  have  included  those  of  enlargement  and  pericardial 
and  endocardial  murmurs.  Sudden  death  has  been  relatively  common ;  a 
circumstance  which  has  afforded  unusual  opportunities  of  studving  the 
disease  post-mortem. 
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Syphilis  of  the  heart  might  be  more  frequently  diagnosed  than  it  is  at 
present,  if  the  relation  of  the  coronary  arteries  to  cardiac  nutrition  and 
action  were  carefully  kept  before  the  practitioner's  mind.  Failure  of  the 
heart,  whether  in  chronic  valvular  disease  or  independently  of  it  (idio- 
pathic enlargement),  occurring  in  a  syphilitic  subject,  without  other  more 
ordinary  cause  to  be  found  for  it,  such  as  over-work  or  privation,  might 
reasonably  be  referred  to  obliterative  narrowing  of  a  branch  or  trunk  of 
the  coronary  vessels.  Further,  if  in  such  a  case  ordinary  treatment  with 
rest,  diet,  and  cardiac  tonics  failed,  with  rapid  increase  of  distress,  whilst 
the  substitution  of  iodide  of  potassium  afforded  relief,  the  diagnosis  would 
be  practically  established. 

Prognosis  and  treatment. — These  subjects  have  been  sufficiently 
indicated  under  the  preceding  heads. 

J.  MITCHELL  BRUCE. 


CONGENITAL  HEART  DISEASE. 

Congenital  affections  of  the  heart  are  of  more  scientific  interest  than 
practical  importance.  They  afford  unlimited  scope  for  speculation  as. 
regards  their  causation,  and  provide  many  difficulties  in  respect  of 
diagnosis,  yet  they  yield  but  little  opportunity  for  successful  treatment. 

Etiology. — It  is  vain  at  present  to  discuss  whether  congenital  heart- 
lesions  are  most  frequently  produced  by  some  inherent  defect  in  develop- 
ment, or  by  some  acquir-ed  disease  during  the  antenatal  period;  it  is. 
customary  to  term  causes  belonging  to  the  former  group,  emhryogenic,  and 
to  the  latter,  nosogenic.  No  doubt  both  factors  are  at  work  in  varying 
degrees.  Diverse  results,  moreover,  are  probably  produced  by  different 
degrees  of  resistance  in  the  organism. 

Congenital  affections  may  be  correlated  with  various  phases  of  growth^ 
and  developmental  processes  seem  to  be  interrupted  at  different  periods.  If 
arrest  occm-s  at  the  stage  when  there  is  an  auricle,  a  ventricle,  and  an 
aortic  bulb,  one  of  the  rarer  anomalies  may  result — a  heart  consisting  only 
of  an  auricle  and  a  ventricle.  If  interference  occurs  during  the  growth  of 
the  interventricular  septum,  an  aperture  is  left  in  the  undefended  space. 
Similarly,  when  alterations  occur  in  the  growth  of  the  auricular  septum, 
the  foramen  ovale  remains  permanently  open.  When  modifications  occur 
in  the  evolution  of  the  great  arterial  trunks,  there  may  be  several  changes 
in  their  arrangement.  Over  and  above  such  developmental'  lesions,, 
structural  alterations  may  be  caused  by  intra-uterine  disease.  They  are 
commonly  the  result  of  infection.  It  is  undeniable  that  the  endocardium 
is  peculiarly  liable  to  antenatal  infection,  which  affects,  by  preference,  the 
right  side  of  the  heart,  probably  from  the  relatively  higher  pressure  as 
compared  with  the  left  side.  According  to  the  statistics  of  von  Dusch, 
males  are  more  liable  than  females  to  congenital  heart  affections,  the  pro- 
portion which  he  found  being  64-6  of  the  former,  and  25-4  per  cent,  of  the 
latter. 

Morbid  anatomy. — The  classification  of  congenital  lesions  of  th& 
heart  is  somewhat  difficult,  but  the  most  satisfactory  method  consists  in 
following  the  different  anomalies  from  the  simpler  to  the  more  complex. 

Displacements. — Changes  in  the  position  of  the  heart  occur'  in  different 
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directions.  Amongst  these  alterations  may  be  mentioned  transposition, 
commonly  associated  with  a  similar  change  in  the  position  of  the  other 
viscera.  The  heart,  however,  may  be  otherwise  displaced,  so  as  to  occupy 
a  position  in  the  abdomen,  or  in  the  neck,  or  to  lie  external  to  the  chest 
wall  in  the  thoracic  region.  Transposition  of  the  great  arterial  trunks  is 
not  infrequent,  in  which  case  the  aorta  rises  from  the  right  ventricle,  and 
the  pulmonary  artery  from  the  left.  This  condition  is  usually  accom- 
panied by  other  morbid  changes. 

Defects.— A  deficiency  of  some  part  of  the  heart  is  a  common  cause  of 
malformation.  The  entire  heart  may  be  absent,  the  pericardium  may  be 
wanting,  or  the  internal  septum  may  be  defective.  In  this  latter  case  the 
heart  may  only  consist  of  three,  or  even  of  only  two,  chambers.  More 
commonly,  however,  there  is  an  aperture  through  the  septum,  either  at  the 
level  of  the  foramen  ovale  or  of  the  undefended  space. 

Numerical  changes.— Alterations  in  the  number  of  the  cusps  are  not 
uncommon,  whether  by  excess  or  deficiency.  Such  changes  are  more 
common  as  regards  the  arterial  than  the  venous  valves. 

Persistent  foetal  structures.— Some  of  the  fcetal  channels  between 
the  great  blood  vessels,  obHterated  normally  at  birth,  may  remain  per- 
manently open.  The  most  common  abnormality  of  this  kind  is  persistence 
of  the  arterial  duct.  This  is  not  uncommon  as  an  isolated  lesion,  but  is 
more  usually  found  in  association  with  other  changes. 

Valvular  lesions  are  of  common  occurrence,  and  furnish,  as  a  rule, 
intrinsic  evidence  of  endocarditic  origin.  The  pulmonary  cusps  are 
especially  liable  to  such  changes.  Other  valvular  lesions,  although  not  so 
frequently  met  with,  are  far  from  rare. 

Complex  lesions. — Many  of  the  lesions  which  have  been  referred  to  are 
often  found  in  association.  Perhaps  the  most  frequent  combination  is  to  be 
found  in  pulmonary  obstruction  along  with  incomplete  septum  ventricu- 
lorum,  attended  not  uncommonly,  also,  by  persistence  of  the  arterial  duct. 
In  congenital  heart  lesions,  there  are  commonly  malformations  elsewhere  in 
the  body,  the  existence  of  which  seems  a  strong  argument  in  favour  of  the 
embryogenic  origin  of  many  malformations  of  the  heart.  Such  attendant 
alterations  may  consist  in  modifications  in  the  form,  or  alterations  in  the 
number,  of  internal  organs,  but  there  may  also  be  structural  defect  in  the 
external  conformation  of  the  body. 

Post-mortem  examination  of  patients  dying  of  congenital  heart  lesions, 
may  show  abundant  evidence  of  effects  produced  by  disturbance  of  the 
circulation ;  on  the  other  hand,  the  lesion  may  not  have  produced  the 
slightest  interference  with  the  flow  of  blood,  and  no  effects  can  therefore 
be  expected.  In  the  former  case  there  is  a  cyanotic  condition  of  the 
tissues,  showing  itself  in  the  enlarged  size  and  deep  colour  of  the  solid 
organs — liver,  spleen,  and  kidneys,  with  catarrh  of  the  mucous  membranes, 
and  sometimes  evidence  of  transudation  into  the  serous  sacs,  including  the 
meninges.  One  interesting  point  lies  in  the  fact  that  pulmonary  tuber- 
culosis is  a  frequent  sequel  to  congenital  heart  disease.  This  is  proved  by 
Peacock's  statistics,  showing  that  out  of  fifty-six  patients  with  different 
forms  of  congenital  cardiac  malformation,  who  survived  the  age  of  8  years, 
16 "7  per  cent,  died  of  tuberculous  lesions,  while  the  deaths  from  con- 
sumption during  the  same  period  amounted  only  to  9-1  per  cent,  of  the 
population  at  large. 

Symptoms  and  physical  signs. — Congenital  diseases  of  the 
heart  sometimes  give  no  general  symptoms ;  in  fact,  unless  there  is  some 
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definite  disturbance  of  the  equilibrium  of  the  circulation,  symptoms  are 
absent. 

When  general  symptoms  are  present,  they  are  produced  by  interference 
with  the  balance  of  the  circulation.  Cyanosis,  always  increased  on  exer- 
tion, is  a  common  feature,  and  it  is  accompanied  by  increase  of  the 
specific  gravity  of  the  blood,  augmentation  of  the  haemoglobin,  and  multi- 
plication of  the  corpuscles.  The  specific  gravity  may  reach  1070 ;  the 
hemoglobin  may  be  160  per  cent. ;  and  the  numbers  of  red  and  white 
corpuscles  may  be  respectively  above  9,000,000  and  16,000  per  cm.  A 
tendency  to  haemorrhage  and  transudation  is  associated  with  cyanosis, 
while  the  fingers  and  toes  frequently  show  the  well-known  clubbing  and 
arching.  Breathlessness  is  present;  it  usually  occurs  on  exertion,  but  some- 
times appears  also  in  a  paroxysmal  form,  like  cardiac  asthma.  Chilliness  is 
commonly  complained  of,  although  the  temperature  may  be  normal,  and  a 
lethargic  or  apathetic  condition  is  often  observed.  Convulsive  attacks  may 
be  induced  by  exertion  or  coughing.  A  stunted  condition  is  often  seen, 
and  other  malformations  are  frequently  associated  with  the  cardiac  lesion. 
Amongst  local  appearances  there  is  sometimes  an  arching  forward  of 
the  prfficordia,  no  doubt  due,  for  the  most  part,  to  enlargement  of  the  right 
side  of  the  heart. 

The  physical  signs  of  congenital  lesions  are  very  various  and  often 
indefinite,  unless  clear  evidence  is  present  of  some  of  the  simpler  changes, 
such  as  complete  transposition  of  the  heart  or  one  of  the  valvular  lesions. 
It  will  be  advantageous  to  summarise  the  principal  features  of  some  of 
the  commoner  lesions. 

Pulmonary  orifice.— In  obstruction,  there  is  cyanosis  with  breathless- 
ness, clubbing  of  the  digits,  and  arching  of  the  nails.  The  pulse  is  small 
and  empty,  the  prsecordia  usually  prominent.  A  thrill  may  be  felt  at  the 
base  with  dulness  increased  to  the  right,  and  a  systolic  murmur  in  the 
second  left  intercostal  space,  often  widely  pro]3agated,  followed  by  a  weak 
second  sound.  Incompetence  is  much  less  common.  It  presents,  generally, 
symptoms  closely  similar  to  those  just  mentioned,  with  a  diastolic  murmur 
in  the  second  left  intercostal  space  carried  down  the  left  edge  of  the 
sternum,  sometimes  accompanied  by  a  thrill. 

Tricuspid  orifice. — Aifections  of  this  are  less  common  than  of 
the  pulmonary  orifice.  When  present,  they  produce  less  cyanosis  and 
dyspnoea,  while  clubbing  of  the  fingers  is  generally  absent.  The  pulse 
is  not  characteristic,  but  movements  or  turgidity  of  the  cervical  veins, 
epigastric  pulsation,  enlargement  of  cardiac  dulness  to  the  right,  and  pre- 
systolic or  systolic  murmurs,  according  to  the  lesion,  may  be  present,  the 
former  sometimes  with  a  corresponding  thrill. 

Incomplete  auricular  septum.— This,  one  of  the  commonest  congenital 
lesions,  rarely  produces  general  symptoms  or  physical  signs,  when  present 
as  an  isolated  affection.  Indeed,  it  may  be  said  in  many  cases,  when 
associated  with  other  lesions,  to  prevent  the  development  of  such  charac- 
teristic appearances  as  the  other  lesions  might  be  expected  to  produce. 
It  is  easy  to  understand  why  there  should  be  no  characteristic  effects  pro- 
duced by  the  lesion  itself,  seeing  that  the  pressure  in  the  auricles  under 
ordinary  circumstances  is  nearly  equal.  In  one  interesting  case  mentioned 
by  Eichhorst — mitral  disease  with  this  defect — beautiful  venous  pulsation 
was  seen  in  the  neck. 

Incomplete  ventricular  septum.— Much  more  definite  symptoms  result 
from  defects  in  the  septum  of  the  ventricles  than  is  the  case  in  that  of  the 
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auricles.  The  symptoms  closely  resemble  those  produced  by  mitral  incom- 
petence, with  one  essential  difference — the  lungs  escape  the  effects  of  back- 
ward pressure  to  a  considerable  extent.  A  simple  communication  between 
the  two  ventricles  sometimes  produces  a  systolic  murmur,  on  account  of 
blood  streaming  from  the  left  into  the  right  ventricle.  In  a  very  large 
proportion  of  cases  this  defect  is  associated  with  other  lesions,  and  its 
clinical  results  may  be  entirely  overshadowed  by  the  effects  of  the  accom- 
panying conditions. 

Persistent  arterial  duct. — Patent  ductus  arteriosus  is  considered  to  be 
rare  as  an  isolated  lesion,  yet  five  cases  have  been  under  my  observation 
during  the  last  three  or  four  years  in  which  this  diagnosis  was  made,  and 
in  one  of  these  it  was  verified  after  death.  It  is  common  in  association 
with  other  congenital  lesions.  There  is  but  little  cyanosis  or  dyspnoea. 
There  may  be  slight  bulging  of  the  second  left  intercostal  space,  and  a  late 
systolic  thrill  is  often  felt  over  this  spot.  The  heart  may  be  slightly 
enlarged  on  percussion,  but  the  most  characteristic  feature  is  a  murmur 
in  the  second  or  third  left  intercostal  space ;  this  murmur  distinctly 
follows  the  first,  and  is  continued  beyond  the  second  sound,  which  is 
frequently  accentuated  or  reduplicated  in  the  pulmonary  area.  When 
the  duct  is  aneurysmal  as  well  as  patent,  it  may,  by  pressure  upon  the  left 
recurrent  lar}Tigeal  nerve,  produce  paralysis  of  the  left  vocal  cord.  An 
interesting  observation  was  made  by  Francois-Franck :  During  deep  in- 
spiration in  this  condition,  the  radial  pulse  becomes  smaller,  on  account 
of  the  expansion  of  the  lungs,  aspiration  of  blood  from  the  pulmonary 
artery,  and  consequent  increase  of  the  stream  from  the  aorta. 

Diagnosis. — It  is  not,  in  general,  difficult  to  determine  that  a 
congenital  heart  affection  is  present,  but  in  many  instances  it  is  impossible 
to  be  absolutely  certain  whether  lesions  which  may  be  present  are  really  of 
congenital  origin.  The  differential  diagnosis  of  congenital  lesions  must  be 
conducted  in  accordance  with  the  general  principles  laid  down  in  those 
sections  dealing  with  acquired  heart  disease. 

Prognosis. — The  future  in  any  case  of  congenital  heart  disease 
depends  upon  the  nature  of  the  lesion  which  is  present,  and  also  upon 
the  general  nutritive  possibilities.  Such  lesions  may  not  be  attended  by 
any  considerable  disturbance,  and  life  in  such  instances  is  known  to  have 
been  prolonged  until  the  age  of  60  years  has  been  reached.  If  there  be 
much  disturbance,  however,  the  results  are  otherwise.  Defects  in  the 
septa  only  cause  interference  when  the  openings  are  large.  Patent  arterial 
duct  in  itself  causes  but  little  disturbance.  Transposition  of  the  main 
arteries  renders  the  maintenance  of  life  impossible.  The  prognosis  will  be 
formed  in  accordance  with  the  presence  or  absence  of  symptoms  of  disturb- 
ance. If  there  be  much  dyspnoea,  cyanosis,  or  haemorrhage,  the  outlook  is 
grave ;  and  if,  along  with  such  symptoms,  there  should  be  complications, 
such  as  pulmonary  collapse,  capillary  bronchitis,  broncho-pneumonia,  or 
tuberculosis  of  the  lungs,  the  prospect  is  rendered  still  darker. 

Treatment. — In  those  cases  which  present  little  or  no  disturbance, 
there  will  not  be  much  difficulty  in  regard  to  management.  Even  in  such 
cases,  however,  when  possible,  the  patient's  surroundings  should  be  so 
arranged  as  to  secure  the  most  favourable  conditions.  A  warm,  dry  climate, 
in  which  abundant  fresh  air  and  sunlight  can  be  ensured,  without  undue 
exercise,  will  be  found  of  paramount  importance.  The  food  must  be  light 
yet  nutritious,  and  the  clothing,  while  not  heavy,  must  be  sufficiently 
warm.    It  has  been  generally  recognised,  since  the  obsef  yations  of  Gintrac, 
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that  alcohol  is  prejudicial  when  cyanosis  is  present,  bnt  some  cases  I  have 
met  with  in  recent  years,  particularly  one  seen  lately  with  one  of  my 
friends,  have  led  me  to  suspect  that  this  belief  is  not  founded  on  very  sure 
grounds.  Certainly  the  employment  of  alcohol  in  some  cases  is  urgently 
indicated.  The  treatment  of  the  various  symptoms  which  arise  must  be 
carried  out  in  the  manner  described  in  the  sections  dealing  with  acquired 
lesions. 

G.  A.  GIBSON. 


NEEVOUS  DISEASES  OF  THE  HEART. 

INTKODUCTIOK 

In  order  to  explain  more  easily  the  nature  of  nervous  diseases  of  the  heart, 
it  may  be  advisable  to  commence  by  a  short  account  of  its  nervous  system. 
It  was  long  ago  shown  by  Harvey,  that  when  the  heart  was  cut  into  small 
pieces,  each  piece  was  capable  of  independent  pulsation.  The  researches 
of  Bowditch,  Gaskell,  and  others  have  shown  that  such  independent  pulsa- 
tion may  occur  even  in  parts  of  the  heart  in  which  neither  ganglia  nor 
nerves  are  discoverable.  Ehythmical  pulsation  is  therefore  regarded  at 
present  as  a  property  of  the  muscular  tissue  itself.  Its  amount  and 
character  depend  on  the  condition  of  the  muscle,  and  upon  the  various 
stimuli,  mechanical  or  chemical,  which  act  upon  it.  The  co-ordination  of 
the  muscular  contraction  in  each  cavity  of  the  heart,  whether  it  be  auricle 
or  ventricle,  depends  partly  u]3on  the  condition  of  the  muscular  tissue 
through  which  stimuli  are  propagated  from  one  part  to  another,  and 
probably  also  in  large  measure  to  the  ganglia  and  fibres  which  are  present 
in  the  organ. 

One  very  instructive  experiment  in  regard  to  these  points  is  the  appli- 
cation of  a  clamp  to  the  middle  of  the  frog's  ventricle.  When  this  is  clone, 
it  has  been  found  that  the  apex  of  the  heart,  which  contains  no  nerves, 
usually  stops  ;  but  if  the  intraventricular  pressure  be  raised,  the  apex  also 
will  begin  to  beat,  although  at  a  different  rhythm  from  the  base,  the 
stimulus  of  the  increased  pressure  having  brought  about  contraction  in 
the  muscular  fibre  of  the  apex  itself.  Local  irritation  in  the  ventricle 
of  the  frog's  heart  produces  local  weakness,  so  that  if  small  points  are 
injured  by  a  pair  of  forceps,  these  points  remain  at  the  next  ventricular 
contraction  as  small  red  projections  upon  the  surface  of  the  ventricle,  the 
injured  muscular  tissue  not  having  contracted  at  the  same  time  as  the 
rest.  When  the  heart  is  dying,  the  muscle  of  the  ventricle,  instead  of  con- 
tracting all  at  once,  does  so  in  a  somewhat  peristaltic  manner,  so  that  the 
blood,  instead  of  being  driven  out  of  the  ventricle,  may  be  only  driven 
about  hither  and  thither  in  the  cavity. 

The  most  remarkable  alteration  in  the  heart  is  perhaps  that  which 
ensues  upon  irritation  of  a  point  in  the  ventricular  septum  at  the  junction 
of  the  lower  two-thirds  with  the  upper  third.  It  has  been  discovered  by 
Kronecker  that  when  this  point  is  irritated  by  puncture  or  scratching  with 
a  needle,  the  heart  immediately  stands  still,  and  its  regular  pulsations  are 
replaced  by  a  simple  flickering  movement  of  the  muscular  fibre. 

Heat   and  cold  have  a  powerful  action  upon  the  heart.     When   the 
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isolated  ventricle  of  the  frog's  heart  is  heated,  it  first  of  all  begins  to  contract 
more  quickly  and  more  powerfully ;  its  pulsations  become  more  and  more 
frequent  until  at  last  it  stands  still  in  what  is  known  as  heat-tetanus.  If 
it  be  quickly  cooled  down,  the  same  phenomena  occur  in  reverse  order.  The 
stand-still  from  heat  is  succeeded  by  frequent  pulsations,  which  become 
gradually  rarer,  until  they  reach  the  normal ;  and  if  the  cooling  be  carried 
still  further,  they  become  less  and  less  frequent,  until  at  last  the  heart  stands 
still  in  complete  diastole.  Should  the  heart  be  heated  beyond  the  point  at 
which  heat-tetanus  occurs,  it  passes  into  a  state  of  rigor,  from  which  it  is 
impossible  to  recover  it.  The  mammalian  heart  is  affected  by  heat  and 
cold  in  like  manner  even  when  it  is  still  present  in  the  body,  so  that  a 
rise  of  temperature  quickens  its  pulsations,  and  if  it  be  too  high  will 
stop  the  heart  altogether.  Cold,  on  the  other  hand,  slows  the  pulsations, 
and  will  even  stop  them  if  the  temperature  of  the  animal  be  sufficiently 
lowered. 

Certain  poisons,  of  which  digitalis  may  be  taken  as  an  example,  slow 
the  action  of  the  ventricle,  and  as  a  rule  arrest  it  in  firm  systole  in  the 
frog.  This  is  not  a  condition  of  paralysis,  because  when  the  ventricle  is 
distended  by  pressure  from  within,  the  heart  will  again  recommence  its 
pulsations.  In  mammals  the  heart  is  likewise  arrested,  but  very  frequently 
it  is  arrested  in  diastole. 

The  co-ordination  of  the  different  cavities  of  the  heart  may  be  due  in 
some  measure  to  transmission  of  stimuli  from  muscular  fibre  to  muscular 
fibre,  but  the  muscular  connection  between  the  auricles  and  ventricles  of 
the  mammalian  heart  is  very  slight  indeed ;  and  the  fact  observed  by 
Ludwig,  that  by  dropping  tincture  of  opium  into  the  heart,  the  ordinary 
rhythm  may  be  completely  altered  and  the  ventricles  made  to  contract 
before  the  auricles,  appears  to  show  that  the  co-ordination  between  the 
cavities  is  chiefly  carried  on  by  means  of  ganglia  and  nerves. 

In  the  ordinary  heart,  contraction  begins  at  the  vena  cava,  spreads 
thence  to  the  auricle,  and  from  there  to  the  ventricle.  In  this  process 
the  stimulation  of  each  part  consecutively  is  probably  of  three  kinds — 
(1)  Propagation  of  stimulus  through  the  muscle;  (2)  propagation  of 
stimulus  through  the  ganglia  and  nerves ;  (3)  stimulation  by  the  increased 
pressure  of  the  blood  driven  into  each  cavity. 

In  the  case  of  the  frog's  heart,  it  has  been  shown  by  Gaskell  that 
compression  between  the  auricle  and  ventricle  will  interrupt  the  rhythm, 
so  that  instead  of  each  auricular  systole  being  followed  by  a  ventricular 
contraction,  three  or  four  auricular  contractions  may  occur  before  the 
ventricle  responds. 

Increased  pressure  within  the  ventricle  does  not  always  produce 
the  same  result.  In  the  heart  of  the  tortoise  it  was  observed  by  Marey 
that  the  heart  beat  less  frequently  the  greater  the  resistance  it  had  to 
overcome ;  but  in  the  heart  of  the  frog  the  contrary  seems  to  be  the  case, 
and  the  heart  generally  beats  more  frequently,  as  if  it  were  in  a  hurry 
to  empty  itself  and  remove  the  irritation  caused  to  it  by  the  increased 
pressure  upon  its  internal  surface.  This  appears  also  to  be  the  case  in 
mammals.  It  is  to  be  noted  that  this  tendency  to  more  rapid  pulsation 
from  increased  intracardiac  pressure  is  due  to  the  local  action  of  the 
pressure  upon  the  heart,  but,  as  we  will  subsequently  see,  increased 
pressure  within  the  arterial  system  usually  has  a  totally  different  action, 
and  tends  to  slow  the  heart  when  its  connections  with  the  central  nervous 
system  are  intact,  because  the  effect  of  the  increased  arterial  tension  on 
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the  vagus  nuclei  more  than  compensates  for  the  accelerating  action  of 
increased  pressure  on  the  heart  itself. 

Having  now  considered  the  co-ordination  of  the  muscular  fibres  in  the 
cavities  of  the  heart,  and  the  relation  of  these  cavities  to  one  another,  we 
must  now  consider  the  co-ordination  of  the  heart-beat  in  relation  to 
the  wants  of  the  body. 

It  is  necessary  for  its  physiological  activity  that  any  organ  when  in 
full  action  should  receive  a  larger  supply  of  blood  than  when  at  rest. 
There  is  not  enough  blood  in  the  body  to  supply  all  the  organs  at  once, 
and  the  supply  to  active  organs  is  kept  up,  to  a  certain  degree,  by 
contraction  of  the  vessels  going  to  other  organs  which  are  not  in  action  at 
the  same  time,  so  that  the  blood  supply  to  the  latter  is  diminished  and 
more  blood  is  available  for  the  former.  But,  in  addition  to  this,  an 
increased  supply  of  blood  to  active  organs  is  brought  about  by  in- 
creased action  of  the  heart,  and  during  great  activity,  either  of  muscular 
or  glandular  tissues,  the  heart  as  a  rule  beats  more  frequently.  This  was 
noticed  by  Marey  as  an  exception  to  his  general  law  that  the  heart  beat 
more  frequently  the  less  difficulty  it  had  in  emptying  itself.  He  observed 
that  during  digestion,  when  the  glandular  structures  of  the  stomach  and 
intestines  were  in  full  action,  the  blood  pressure  was,  upon  the  whole, 
higher,  and  yet  at  the  same  time  the  pulse  rate  was  greater. 

The  nerve-centre  for  regulating  the  distribution  of  blood  is  situated  in 
the  medulla  oblongata,  and  may  be  said  to  consist  of  two  parts — (1)  For 
the  heart,  and  (2)  for  the  vessels.  Each  of  these  is  again  subdivided,  that 
for  the  heart  into  (a)  an  inhibitory  and  QS)  accelerating  centre,  by  which 
the  cardiac  pulsations  are  slowed  or  quickened  respectively. 

The  regidatory  mechanism  of  the  vessels  consists  of  two  parts :  one  {a) 
by  which  they  are  contracted,  another  (&)  by  which  they  are  dilated.  The 
contracting  or  vasomotor  centre  is  situated  for  the  most  part  in  the 
medulla  oblongata,  but  extends  to  a  certain  extent  into  the  spinal  cord. 
The  vaso-dilating  mechanism  is  not  so  concentrated  as  the  vaso-constricting, 
but  appears  to  be  distributed  throughout  the  spinal  cord.  The  inhibitory 
or  slowing  centre  sends  its  impulses  to  the  heart  through  the  vagus,  and 
may  either  slow  the  heart  or  reduce  the  strength  of  its  contraction,  or 
both.  The  accelerating  centre  sends  its  impulses  to  the  heart  partly 
through  the  vagus,  but  chiefly  through  the  sympathetic.  The  vasomotor 
centre  sends  its  impulses  to  the  vessels  through  the  anterior  roots  of  the 
nerves  in  the  thoracic  and  upper  lumbar  region,  which  pass  into  the 
sympathetic  gangha  of  these  districts,  and  thence  along  the  splanchnic  and 
other  sympathetic  nerves  to  the  abdominal  viscera  and  limbs. 

Eelationship  of  the  Cardiac  axd  Vascular  Centres. 

"When  the  various  parts  of  the  body  are  at  rest  and  no  demand  for 
extra  blood  is  made,  either  by  the  muscles  or  by  the  glands,  the  vaso- 
constrictor centre  comes  into  play,  so  that  the  vessels  generally  are 
contracted  and  the  supply  of  blood  to  each  part  is  therefore  Hmited. 
It  is  obvious  that  if  at  such  a  time  the  heart  were  to  contract  frequently 
and  forcibly,  the  blood  pressure  worJd  be  unduly  raised,  and  injury 
might  occur  from  the  rupture  of  some  vessel  under  the  extra  strain. 
Provision  has  been  made  for  this  by  the  fact  that  increased  blood 
pressure  acts  as  a  stimulus  to  the  inhibitory  centre  in  the  medulla, 
and  thus  slows  the  heart  through  the  vagus,  so  that  the  blood  pressure 
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is  kept  at  its  normal  level.  On  the  other  hand,  when  the  vessels 
are  dilated  and  blood  is  pouring  rapidly  through  the  arteries  into  the 
veins,  the  pressure  would  tend  to  become  abnormally  low  were  it  not  that 
the  mere  fall  of  pressure  appears  to  lessen  the  inhibitory  activity  of  the 
vagus,  and  probably  to  stimulate  the  accelerating  centres  as  well.  In 
consequence  of  this,  the  heart  beats  more  quickly,  and  thus  tends  to  bring 
up  the  pressure  to  the  normal.  It  is  probable,  however,  that  the  accelera- 
tion is  not  due  merely  to  actual  diminution  of  blood  pressure,  but  that 
during  muscular  and  glandular  activity  certain  substances  are  formed 
which  have  a  stimulating  action  on  the  accelerating  centre ;  and  thus,  in 
some  cases,  the  acceleration  may  last  for  a  considerable  period  after  the 
diminution  of  the  blood  pressure  which  has  brought  it  about  has  ceased.  It 
even  may  occur  during  digestion,  when  the  blood  pressure  is  above  the  normal. 

These  centres  thus  act,  as  a  rule,  co-ordinately,  tending  to  maintain 
the  blood  pressure  at  a  more  or  less  constant  level.  They  may  be  excited 
reflexly  by  stimulation  of  various  organs.  Thus  the  inhibitory,  or  vagus 
centre,  as  it  is  often  called,  may  be  stimulated  reflexly  by  sensory 
impressions  made  upon  the  nose,  larynx,  stomach,  intestines,  and,  indeed, 
sensory  nerves  generally.  Such  impressions  usually  stimulate  the  vaso- 
motor centre  at  the  same  time,  and  thvis  maintain  or  even  raise  the 
blood  pressure  in  spite  of  the  slow  action  of  the  heart ;  but,  when  they 
are  excessive,  they  may  lead  to  slow  action  of  the  heart  along  with  great 
lowering  of  the  blood  pressure,  as  in  cases  of  shock. 

It  is  obvious  that  if  the  blood  pressure  should  be  increased  very  greatly, 
it  might  not  only  lead  to  danger  from  rupture  of  a  vessel,  but  might 
seriously  interfere  with  the  power  of  the  heart  to  empty  itself,  and  in 
cases  of  fatty  degeneration  of  the  heart  might  stop  it  entirely. 

It  has  already  been  mentioned  that  increased  pressure,  within  the 
heart  itself  seems  to  stimulate  it  to  greater  activity,  but  at  the  same  time 
the  rise  of  pressure  in  the  vessels,  acting  on  the  medulla,  slows  the  heart 
through  the  vagus,  so  that,  as  a  general  rule,  increased  pressure  with 
intact  vagus  causes  the  heart  to  become  slow.  On  account  of  the  slowness 
of  the  heart  the  blood  pressure  tends  to  fall,  and  thus  injury  is  pre- 
vented either  to  the  vessels  in  the  brain  or  other  vascular  districts,  or 
to  the  heart  itself.  Moreover,  nearly  everything  which  weakens  the  heart 
tends  to  increase  the  action  of  the  vagus  upon  it ;  so  that  when  the  heart 
is  poisoned  by  salts  of  potassium  and  certain  metals  or  alkaloids,  the 
power  of  the  vagus  is  increased,  and  a  stimulus  of  a  given  strength  applied 
to  the  vagus  trunk  will  slow  the  heart  more  than  it  would  under  ordinary 
circumstances.  This  increased  strength  of  the  vagus  in  a  weak  heart  thus 
tends  to  safeguard  the  organ  from  over-pressure. 

It  is  possible  that  even  with  a  very  slowly-acting  heart  the  pressure  in 
the  vessel  might  be  too  much  for  it,  and  therefore  there  are  nerves, 
known  as  the  depressor,  which  pass  to  the  vasomotor  centre  and  arrest 
its  action,  so  that  the  vessels,  chiefly  those  of  the  splanchnic  area,  become 
dilated,  and  the  blood  pressure  falls  considerably,  so  that  the  heart  is 
relieved. 

NEEYOUS  DISTTJEBANCES  OF  THE  HEAET. 

"With  this  short  summary  of  the  nervous  mechanism  of  the  heart  and 
vessels,  we  may  now  proceed  to  consider  the  nervous  disturbances  of  the 
heart.      These  may  be  divided  into  motor  and  sensory,  and  these  again 
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may  be  subdivided  in  the  manner  which  I  have  indicated  for  clearness  in 
tabular  form : — 

Sensory  and  Motor  Disturbances. 


Palpitation 


Toxic 


Uneasiness 
Weight 
Oppression 
Distension 
Pain  . 
Dyspncea    . 


FREQUENCr 


<D    , 

03  V 

P5\ 


^Emotional. 
-  Reflex  . 


'Prom  stomach. 
Prom  intestines. 
Prom  liver  and  gall  duct. 
Prom  urinary  passages. 

\  Prom  genital  organs. 

[Tea. 

\  Coffee. 

[Tobacco. 


Sensory  Disturbances. 


Cause  uncertain 


Infrequency    .   i 


Emotional,  toxic,   or  reflex 
causes. 

Pericarditis,  angina  pectoris. 
Cardiac  asthma. 


Motor  Disturbances. 

17-  1     •       £  rby  neuritis/in  alcoholism, 

i^rom  paralysis  oi      "^  \   ci.      j-  T_j.r     • 

•  i--i:-i.     Vt;i.  '-alter  diphtheria, 

inhibitory  nbres-^  -u  n  j 

»  , ,         •'  .  ■,  .         ( belladonna, 

of  the  vagi  by  poison  J ,  , 

°  V.    "^  \ tobacco. 

[Emotion. 

J  Exophthalmic  goitre. 

I  Paroxysmal  tachycardia. 

[Angina  pectoris  occasionally. 

From    stimulation  fPever. 

of     accelerating-j  Cerebral 

nerves  I     abscess. 

Patty  degeneration  of  the  heart. 

Pibroid  „  „  „ 

Weakness    after     fevers,    especially 

infective  fevers,  e.g.  influenza,  or 

typhoid. 

Weakness  after  childbirth. 

(Aortic  obstruction. 
High  tension  from  gout. 
Emphysema 
[Digitalis  and  its  congeners. 
\  Tobacco. 
[Aconite. 

IProm  stomach\  Flatulence  or  disten- 
and     intes- 1      sion. 
tines,     kid- /"Inflammation  of 

ney,     lung,        stomach   or    intes- 
liver.  /      tines   (sometimes). 

I  Lesions     of     brain,     medulla,     and 
cervical     cord,     e.g.     meningitis, 
apoplexy,  tumour,  increased  intra- 
hibitory  centres   \      cranial  pressure,  and  disseminated 
.  I     sclerosis. 

\  \Some  mental  diseases. 


Prom  weakness  of, 
cardiac  muscle 


Increased      resist- 


Prom  poisons 
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Motor  Distuebances — continued. 


•^  /  Ibkegulaeity 
A 


^  Pulsus       paradoxus 
(more  frequent  dur- 
ing inspiration  tlian 
expiration) 


Intermittent  (beat  occa- 
sionally omitted) 


(  Irregular  (strong  and 
weak  varieties,  bi- 
geminal and  tri- 
geminal) 

Delirium  cordis  (so 
irregular  as  to  be 
uncountable) 

Foetal  type  (pauses' 
similar  in  length  and 
sounds  in  character) 

Gallop  rhythm  (rapid' 
action  with  redupli- 
cation of  second 
^     sound) 


'in  cardiac  weakness. 
in  chronic  pericarditis, 
in  the  presence  of  fibrous  bands 

around      the      root     of     the 

aorta, 
'in  chronic  gout, 
in  dilatation  of  the  heart. 
in    fatty    degeneration     of    the 

heart. 
in    fibroid    degeneration    of    the 

heart, 
in    sclerosis     of     the     coronary 

arteries. 
'in  mitral  disease, 
after    administration    of    cardiac 

tonics,  or  abuse  of  tea,  coffee, 

or  tobacco, 
in  chronic  gout. 

-in  dilatation. 


in    the    later    stages    of    fevers' 
in  extreme  dilatation. 


in  interstitial  nephritis, 
in  atheroma. 


CHANGES  m  rOECE. 


The  strength  of  the  heart  is  generally  estimated  either  from  the  more 
or  less  forcible  character  of  the  apex-beat  or  from  the  pulse  as  felt  in 
the  arteries.  Both  of  these  may  be  changed  by  an  alteration  {a)  in  the 
actual  strength  of  the  cardiac  contraction,  and  (h)  in  the  amount  of  blood 
which  is  contained  in  the  ventricle  at  the  time  of  systole.  It  is  by  no 
means  easy  to  differentiate  between  the  operation  of  these  two  causes,  and 
they  very  often  act  together.  Thus  it  happens  that  when  the  pulse  is 
irregular  in  time  it  is  also  unequal  in  force,  because  a  prolonged  diastole 
allows  the  ventricle  to  become  full,  while  a  short  diastole  tends  to  lessen 
the  amount  of  blood  which  can  pour  into  it  from  the  auricle,  and  thus  to 
render  the  quick  beats  small,  while  the  slow  beats  are  fuller  and  apparently 
stronger.  In  mitral  stenosis,  for  example,  the  ventricular  pulsations  are 
often  apparently  unequal  in  strength,  although  the  heart  may  not  be 
enfeebled;  and  the  inequality  in  strength  is  probably  due  simply  to 
irregularity  of  the  rhythm.  In  shock  also,  such  as  occurs  from  a  blow 
upon  the  abdomen  or  perforation  of  the  intestine,  the  small  feeble  pulse  is 
probably  due  to  emptiness  of  the  arteries  from  stagnation  of  the  blood  in 
the  abdominal  veins,  as  well  as  to  actual  feebleness  of  the  heart  itself. 

Pulsations  of  undue  strength  may  occur  from  hypertrophy  of  the 
heart,  a  condition  the  symptoms  of  which  are  discussed  in  another 
article.     They  may  occur  also  in  consequence  of  over-exertion  or  from 
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nervous  influences,  which  will  be  discussed  later  on  under  the  head  of 
"  Palpitation." 

Weak  beats  of  the  heart  may  be  due  to  feebleness  of  the  cardiac 
muscular  fibre,  caused  by  the  presence  of  inflammation  in  the  peri- 
cardium, endocardium,  or  muscular  structure  itself.  This  may  also  be 
due  to  weakness  of  the  muscular  fibres  from  degeneration,  either  fatty  or 
fibroid.  Such  degeneration  may  be  consequent  on  high  temperature 
occurring  in  acute  fevers,  or  to  chronic  malnutrition  in  wasting  diseases. 
Weakness  of  the  pulsations  may  be  caused  also  by  the  action  of  the  inhibi- 
tory nervous  apparatus  on  the  heart,  either  in  consequence  of  depressing 
emotions,  such  as  sorrow,  fear,  or  anxiety,  or  reflexly  from  severe  injury, 
and  especially  from  severe  inflammation  or  injury  to  the  abdominal  organs, 
as  by  perforation  of  the  stomach  or  intestines.  It  may  be  caused  also  by 
inanition,  and  by  low  temperature  consequent  upon  exposure  to  cold  or  the 
action  of  certain  drugs  of  an  antipyretic  nature,  especially  when  these  have 
reduced  the  temperature  rapidly  from  high  fever.  Such  drugs,  and  also 
chloral,  aconite,  and  various  other  poisons,  may  weaken  the  heart  independ- 
ently of  any  action  upon  the  tempera,ture.  An  unequal  pulse  generally 
indicates  weakness  of  the  heart,  except  in  mitral  stenosis,  as  I  have  already 
mentioned. 

CHANGES  IN  KATE. 

The  normal  pulse  rate  varies  considerably  in  different  individuals. 
It  is  usually  somewhere  between  60  and  80.  It  is  generally  greater  in 
women  than  in  men,  and  also  in  small  than  in  large  persons.  The 
vagus  in  a  healthy  man  exercises  a  constant  inhibitory  influence  upon  the 
heart,  and  when  this  influence  is  removed  the  pulse  becomes  enormously 
increased.  It  is  known  from  experiments  upon  animals  that  atropine 
completely  paralyses  the  ends  of  the  vagus  in  the  heart,  and  we  may 
assume  that  in  poisoning  by  atropine  or  belladonna  in  man  the  same 
condition  occurs.  In  such  cases  of  poisoning  the  pulse  rate  in  man  is 
usually  120.  This  may  be  regarded  as  the  rate  at  which  the  human  heart 
will  beat  when  the  vagus  is  paralysed. 

A  pulse  may  be  accelerated  normally  by  exertion,  and  its  frequency 
may,  as  already  stated,  continue  after  the  exertion  is  over.  During 
swallowing,  as  has  been  shown  by  Kronecker,  the  pulse  may  be  very  much 
accelerated ;  and  from  my  own  observation  I  have  found  it  quickened  from 
68  to  92,  but  the  rate  of  increase  varies  much  in  different  individuals  and 
according  to  the  mode  of  swallowing. 

Heat,  whether  externally  applied,  as  in  a  hot  bath,  or  internally,  as  by 
hot  drinks,  especially  hot  alcoholic  drinks,  or  when  generated  in  the  body, 
as  in  fever,  quickens  the  pulse.  The  ordinary  rate  of  acceleration  in  fever 
is,  according  to  Liebermeister,  eight  beats  for  every  degree  centrigrade  of 
temperature,  but  this  does  not  always  hold.  In  many  diseases  one  finds  that 
the  pulse  rate  is  120,  but  in  typhoid  it  very  often  is  96  irrespective  of  the 
temperature,  so  that  one  gets  the  impression  that  in  typhoid  there  is  some 
substance  circulating  in  the  blood  which  prevents  the  acceleration  of  the 
pulse  which  the  raised  temperature  would  otherwise  produce.  In  scarlet 
fever,  on  the  other  hand,  the  acceleration  is  even  greater  than  one  would 
expect  from  the  temperature,  as  if  a  toxine  having  a  quickening  action  were 
present  in  the  circulation.  In  endocarditis  the  pulse  is  more  frequent 
than  the  rise  of  temperature  alone  would  account  for.     The  acceleration  in 
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this  case  appears  to  be  due  to  the  local  stimulation  of  the  heart,  caused  by 
the  inflammation. 

Acceleration  from  emotion  occurs  very  frequently,  and  should  always 
be  allowed  for  in  examining  patients.  It  may  occur  in  patients  whose 
look  would  not  lead  one  to  imagine  that  they  were  at  all  emotional ;  and 
in  examining  healthy  men  for  life  assurance,  I  have  generally  found  a 
A^ery  much  greater  emotional  acceleration  of  the  pulse  than  amongst 
patients  in  ordinary  practice. 


TACHYCAEDIA. 

The  physiological  causes  of  a  frequent  pulse  have  been  already  discussed, 
but  the  heart's  action  may  be  permanently  or  intermittently  rapid  from 
morbid  conditions. 

Etiology. — Tachycardia,  persisting  for  a  longer  or  shorter  time,  has 
been  observed  after  diphtheria,  probably  in  consequence  of  neuritis  of  the 
vagus  similar  to  that  which  occurs  in  other  efferent  nerves.  I  have 
observed  a  persistently  high  pulse  rate  also  in  cases  of  alcoholism  ;  and  as 
in  one  of  those  at  least  digitalis  failed  to  produce  any  slowing  of  the  pulse,  I 
am  inclined  to  attribute  the  tachycardia  to  alcoholic  neuritis  affecting  the 
inhibitory  fibres  of  the  vagus.  Tachycardia  is  also  a  marked  symptom  in 
exophthalmic  goitre.  In  the  three  conditions  just  mentioned,  the  pulse 
remains  persistently  frequent,  usually  from  100  to  120  or  more,  but  its 
rate  is  capable  of  being  increased  by  exertion  or  emotion. 

Paroxysmal  tachycardia  occurs  in  fits,  which  come  on  at  varying 
intervals  and  may  last  from  a  few  minutes  to  some  days.  In  fifty- 
three  cases  collected  by  Herringham,  thirty  were  in  men  and  twenty- 
three  in  women.  Of  four  cases  in  which  the  ages  were  given,  only  two 
were  children,  but  in  five  others  the  history  dated  from  childhood. 
Of  these  seven  cases,  five  were  in  females.  In  twelve  out  of  fifty- 
three,  the  attacks  began  between  20  and  30  years  of  age;  in  thirteen 
between  30  and  40  ;  in  ten  between  40  and  50  ;  and  in  three  over  50,  In 
one  case  the  disease  appeared  to  be  hereditary  for  four  generations,  and  in 
another  hereditary  liability  was  probable.  In  some  cases,  rheumatism, 
valvular  disease,  and  syphilis  preceded  the  attacks,  but  a  causal  connection 
between  them  could  not  be  definitely  traced.  A  considerable  portion  of 
those  cases  in  which  a  cause  could  be  observed  have  followed  sudden  or 
severe  exertion.  Paroxysmal  tachycardia  has  been  noted  in  some  women 
at  the  menopause,  and  in  others  suffering  from  ovarian  or  uterine  irritation. 
It  has  been  also  noted  by  Eccles  and  others  in  cases  of  floating  kidney, 
by  Eosenbach  in  gastric  disorders,  and  by  Payne  Cotton  as  the  result  of 
tapeworms.  I  have  myself  observed  tachycardia  accompanying  an  attack 
of  angina  pectoris. 

Morbid  anatomy  and  pathology. — Of  this  little  is  known. 
In  fifty-three  cases  two  had  fibrosis  of  the  left  ventricle,  one  had  fatty 
degeneration  of  the  cardiac  muscle,  and  in  three  there  was  dilatation. 
The  frequent  action  of  the  heart  in  paroxysmal  tachycardia  may  be 
due  either  to  paralysis  of  the  vagus  centre,  to  stimulation  of  the 
accelerating  centres,  or  to  both.  It  is  almost  certain,  indeed,  that  in  most 
cases  both  of  these  actions  happen,  inasmuch  as  the  pulse  rate  greatly 
exceeds  that  which  occurs  after  complete  paralysis  of  the  vagus.  The 
nature  of  the  change  in  these  nerve  centres  is  unknown.      It  has  been 
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supposed  by  Talamon  to  be  of  a  nature  allied  to  what  occurs  in  the  cortical 
centres  in  epilepsy,  and  he  has  suggested  that  the  fit  of  tachycardia  may 
be  regarded  as  analogous  to  a  fit  of  ordinary  epilepsy,  the  excessive  action 
of  the  heart  occurring  in  place  of  excessive  action  of  the  voluntary  muscles. 
He  supports  this  idea  by  the  fact  that  ordinary  epilepsy  is  sometimes 
preceded  by  a  cardiac  aura,  in  which  palpitation,  frequent  action  of  the  heart, 
discomfort,  or  even  pain  in  the  cardiac  region,  is  felt  before  the  epileptic 
fit  comes  on.  This  supposition  appears  to  link  together  readily  a  number 
of  facts  which  have  been  observed  in  regard  to  tachycardia.  Thus  the 
tachycardia  observed  in  a  patient  suffering  from  tapeworm,  and  cured  by 
the  removal  of  the  parasite,  is  exactly  analogous  to  cases  of  epilepsy  which 
have  been  observed  from  a  similar  cause.  If  this  idea  be  correct,  it  might  be 
advisable  to  divide  the  cases  of  tachycardia  associated  with  organic  disease 
of  the  heart  from  those  in  which  no  such  lesion  occurs,  and  to  class  the  latter 
under  the  head  proposed  by  Bouverie  of  essential  paroxysmal  tachycardia. 

Symptoms. — During  the  attack  the  pulse  is  frequent,  and  may  even 
reach  the  rate  of  250  per  minute,  the  face  is  usually  pale  and  anxious, 
there  is  strong  pulsation  of  the  carotids,  and  the  patient  as  a  rule  complaias 
of  discomfort  about  the  cardiac  region,  sometimes  with  tingling  down  the 
arm.  There  may  be  no  pain,  and  little  or  no  affection  of  the  respu-ation, 
but  in  some  cases  orthopnoea  and  a  feeling  of  constriction  or  pain  in  the 
heart,  which  would  ally  the  case  to  angina  pectoris.  If  the  attack  is  only 
a  short  one,  no  further  changes  are  observed. 

Prognosis. — The  prognosis  must  always  be  guarded  in  cases  of 
excessive  rapidity  of  the  heart,  and  in  febrile  diseases,  if  the  pulse  rises 
over  120,  the  risk  to  the  patient's  life  rapidly  increases  with  every  rise  in 
the  pulse  rate.  Tachycardia  due  to  diphtheria  or  alcoholism  may  dis- 
appear completely  after  some  weeks  or  months,  in  the  same  way  as 
paralysis  of  the  motor  nerves  may  disappear  from  other  parts  of  the  body 
in  similar  conditions. 

In  paroxysmal  tachycardia,  if  reflex  cause  of  irritation  exists  and  can  be 
removed,  the  patient  may  recover ;  but  it  is  evident  that  cardiac  failure 
might  possibly  set  in  at  any  time,  and  that  any  intercurrent  disease  is 
much  more  likely  to  prove  fatal  than  when  the  heart  is  beating  at  a 
normal  rate. 

Treatm.ent. — It  is  important  to  remove  any  cause  that  may  lead  to 
irritation  of  the  heart  or  weakening  of  the  vagus.  Thus  any  undue 
exercise  and  overstrain  must  be  prevented ;  quiet,  both  of  body  and  mind, 
must  be  insisted  upon.  All  mental  worries  and  excitement  should  be 
put  aside  as  far  as  possible,  and  the  patient's  nutrition  maintained.  In 
many  cases  the  best  plan  of  securing  these  requirements  is  the  rest  cure 
advocated  by  Weir  Mitchell,  which  consists  in  keeping  the  patient  isolated 
and  ia  bed,  so  that  perfect  rest,  bodily  and  mental,  is  maintained.  At  the 
same  time  abundant  feeding  is  employed,  and  the  appetite,  which  would 
naturally  fall  off  from  confinement  in  bed,  is  kept  up  by  massage,  which 
supplies  the  place  of  active  exercise  in  this  respect.  In  cases  where  the 
pulsations  of  the  heart  are  increased  by  lying  on  the  left  side,  the  patient 
should  lie  either  on  the  back  or  on  the  right  side.  All  possible  sources  of 
irritation  should  be  sought  for  and  removed.  Thus  any  irritation  in  the 
stomach  should  be  lessened  by  bismuth  or  other  soothing  remedies ;  the 
action  of  the  liver  maintained  by  mercurials  and  salines;  and  regular 
intestinal  evacuation  secm-ed  by  laxatives,  vegetable  or  saline,  as  the  case 
may  seem  to  require.     Cardiac  stimulants,  such  as  coffee,  tea,  tobacco,  and 
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alcohol,  should  be  forbidden,  and  the  food  should  be  chiefly  vegetable; 
meat  being  given  only  sparingly,  if  at  all.  During  the  intervals  between 
the  attacks,  the  nerve  centres  may  be  soothed  by  bromides;  arsenic 
and  iron  may  be  given  as  tonics;  and  if  the  heart  be  feeble,  quinine, 
digitalis,  or  strophanthus  may  be  employed  to  strengthen  as  well  as  to 
steady  the  heart.  During  the  attack  the  patient  should  be  perfectly  quiet 
in  bed,  and  no  exertion,  either  physical  or  mental,  allowed.  He  should  lie 
on  his  right  side,  as  already  mentioned.  If  any  flatulence  be  present  in  the 
stomach,  it  is  advisable  to  remove  it  by  giving  carminatives,  such  as  spirit 
of  ether  with  compound  spirits  of  ammonia,  spirit  of  chloroform,  and 
peppermint  water.  If  the  tension  is  high,  as  in  the  case  of  tachycardia 
associated  with  angina  pectoris,  which  I  have  already  mentioned,  amyl 
nitrite  or  nitroglycerin  should  be  employed.  Cold  to  the  cardiac  region, 
either  by  an  ice-bag  or  by  a  spray  of  ether  or  chloride  of  ethyl,  is  sometimes 
beneficial,  and  digitalis  has  been  recommended  by  Huchard  at  the  beginning 
of  the  attack.  In  some  cases  a  subcutaneous  injection  of  morphine,  one- 
sixth  to  a  quarter  of  a  grain,  may  give  relief.  Compression  of  the  right 
carotid  has  been  said  to  be  useful,  and  deep  forced  inspiration  is  reputed  to 
give  relief.  In  cases  where  the  attack  has  been  prolonged,  the  secondary 
dilatation  of  the  heart,  with  its  attendant  symptoms,  must  be  treated  if 
necessary  by  the  administration  of  oxygen,  by  leeches  to  the  prsecordia,  or 
even  by  venesection,  in  much  the  same  way  as  if  it  were  a  case  of  mitral 
regurgitation. 

BEADYCAEDIA. 

As  the  pulse  rate  varies  much  in  different  individuals,  it  may  be 
difficult  to  fix  an  exact  limit  at  which  the  normal  pulse  passes  into 
bradycardia,  but  practically  when  the  pulse  rate  falls  below  60  a 
condition  of  bradycardia  may  be  said  to  exist.  Such  a  condition  may  be 
normal,  as  in  the  first  Napoleon,  whose  ordinary  pulse  is  said  to  have  been 
40  per  minute.  I  have  seen  an  apparently  healthy  man  in  whom  it  was 
regularly  42,  but  he  had  lived  in  a  malarial  district  in  the  tropics  many 
years,  and  this  may  have  had  something  to  do  with  the  rate  of  the 
pulse.  The  pulse  in  this  condition  depends  upon  infrequency  of  the 
heart's  action,  and  must  be  distinguished  from  the  pulse  which  may 
result  from  such  inequality  of  the  heart's  beats  that  some  of  them  are 
too  small  to  produce  a  pulsation  at  the  wrist,  and  the  pulse  may  there- 
fore seem  to  be  only  40  or  less  when  the  heart  is  pulsating  at  the  rate 
of  80  per  minute,  or  more.  This  is  readily  done  by  comparing  the  pulse  of 
the  wrist  with  the  cardiac  pulsations  as  heard  through  a  stethoscope.  An 
infrequent  pulse,  35  to  60,  is  sometimes  noticed  in  the  puerperal  condition, 
and  the  pulse  is  normally  somewhat  reduced  in  rate  in  the  reaction  after 
fever,  when  the  temperature  falls  to  the  normal  or  below  it. 

Etiology  and  pathology. — Bradycardia  is  probably  due  in  almost 
all  cases  to  excessive  action  of  the  inhibitory  nervous  apparatus  of  the  heart. 
This  may  be  due  to  stimulation  either  of  the  nuclei  of  the  vagus  in  the 
medulla,  of  its  trunk,  or  of  its  terminations  in  the  heart.  It  is  to  be  borne 
in  mind  that  such  conditions  as  weaken  the  muscular  fibre  generally  tend 
to  increase  the  inhibitory  power  of  the  vagus  upon  the  heart;  so  that  stimuli 
which  would  have  but  a  slight  inhibitory  action  on  a  healthy  heart,  may 
produce  an  excessive  effect  upon  one  that  is  weakened.  The  inhibitory 
centre  in  the  medulla  may  be  excited  directly  by  poisons  carried  to  it  by 
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the  blood,  or  by  nervous  lesions.  Amongst  poisons  may  be  mentioned 
digitalis  and  its  congeners,  tobacco,  aconite,  biliary  acids  in  jaundice,  and 
possibly  toxines  formed  in  the  body,  as  in  nephritis,  umemia,  and  perhapS( 
also  typhoid  fever,  diphtheria,  influenza,  and  pneumonia.  Amongst 
nervous  lesions  may  be  mentioned  injury  to  the  medulla  oblongata  itself 
or  to  the  cervical  cord,  to  the  brain  by  tumour  or  apoplexy ;  and  a  low 
rate  also  occurs  in  general  paralysis,  melancholia,  and  mania. 

Bradycardia  may  be  produced  experimentally  by  strong  irritation  of 
most  sensory  nerves,  and  probably  it  is  through  irritation  of  the  gastric 
branches  of  the  vagus  that  the  bradycardia  sometimes  observed  in 
dyspepsia  and  gastric  ulcer  or  cancer  occurs.  It  is  impossible  to  say, 
however,  that  in  these  cases  the  causation  may  not  be  a  complex  one,  and 
that  toxines  may  not  play  a  considerable  part  in  the  production  of  the 
bradycardia,  as  well  as  the  reflex  irritation  from  the  abdominal  organs. 

Irritation  of  the  vagus  trunk  will  also  produce  bradycardia.  This  was 
observed  by  Czermak,  who  was  able  to  press  his  vagus  between  his  finger 
and  a  hard  lump  in  his  neck,  which  in  his  paper  he  called  a  hardened 
cervical  gland,  but  which  the  late  Professor  Sharpey  told  me  was  really  an 
exostosis  on  one  of  the  cervical  vertebrae.  On  doing  this  he  not  only 
noticed  that  his  heart  became  slow  or  stopped  entirely,  but  that  he  got  a 
feeling  of  intense  constriction  or  compression  on  the  chest,  to  which  he 
applied  the  term  "  Beklemmung,"  which  signifies  that  the  feeling  was 
such  as  would  be  produced  by  a  giant's  hand  compressing  the  thorax. 
Bradycardia  may  result  from  irritation  of  the  vagus  trunk  by  tumours,  and 
possibly  also  from  neuritis.  Neuritis  of  the  vagus  may  be  the  cause  of  the 
low  pulse  rate  sometimes  observed  after  diphtheria,  influenza,  typhoid  fever, 
and  in  pneumonia  and  diabetes.  As  I  have  already  mentioned,  weakness 
of  the  heart  tends  to  increase  the  action  of  the  vagus  upon  it,  and  brady- 
cardia occurs  in  cases  where  the  muscular  fibre  of  the  heart  has  undergone 
degeneration  either  of  a  fatty  or  fibroid  nature.  It  is  observed  also  in 
aortic  obstruction  and  emphysema.  In  emphysema  it  is  possible  that  the 
slowness  is  partly  due  to  reflex  irritation  from  the  lungs,  but  probably  it 
is  largely  dependent  upon  the  increased  pressure  which  the  right  heart  has 
to  overcome.  The  infrequency  which  occurs  normally  after  fevers,  more 
especially  influenza,  diphtheria,  typhoid  fever,  and  pneumonia,  is  probably 
due  in  part  to  reaction  after  the  increased  pulsations  which  the  heart  has 
had  to  maintain  for  several  days  or  weeks  under  the  influence  of  a  raised 
temperature ;  partly  to  the  weakness  consequent  upon  this  increased 
action  as  well  as  the  action  of  the  high  temperature  itself  upon  the  cardiac 
muscle ;  and  also  possibly  to  the  effect  of  toxines  circulating  in  the  blood. 
Where  there  is  increased  resistance  to  the  action  of  the  left  ventricle, 
bradycardia  may  also  be  observed,  as  in  cases  of  lead  poisoning  and  in 
aortic  obstruction,  as  already  mentioned. 

Prognosis. — A  pulse  that  is  somewhat  below  the  average  rate,  but  is 
steady  and  regular,  is  sometimes  coincident  with  an  unusually  long  life ;  but 
in  cases  where  the  pulse  is  much  below  the  normal,  the  prognosis  is  usually 
grave,  especially  if  there  be  any  indication  of  cardiac  weakness,  or  if  the 
patient  be  advanced  in  years. 

Treatment. — The  indications  for  treatment  are  to  increase  the 
nutrition  of  the  heart,  and  remove  if  possible  any  irritation  affecting  the 
vagus  nuclei,  trunks,  or  endings  in  the  heart,  aud  to  increase  as  far  as 
possible  the  nutrition  of  the  cardiac  muscle.  I'or  the  purpose  of  increasing 
such  nutrition,  the  food  should  be  abundant  and  digestible,  and  the  elimina- 
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tion  of  waste  products  should  be  increased  as  much  as  possible  by  the  use  of 
purgatives,  diuretics,  or  sudorifics.  Where  poisons  or  toxines  are  present, 
an  endeavour  may  be  made  to  antagonise  their  action ;  thus  digitalis  and 
drugs  of  a  similar  nature  may  be  to  a  certain  extent  counteracted  by 
strychnine.  Where  the  bradycardia  is  due  to  reflex  action,  this  may 
sometimes  be  diminished  by  large  doses  of  bromide  of  potassium ;  and 
when  other  means  fail,  belladonna  or  atropine  in  sufficiently  large  doses 
will  paralyse  the  inhibitory  action  of  the  vagus  upon  the  heart.  In  cases 
where  the  bradycardia  has  come  on  suddenly,'  apparently  from  some  reflex 
irritation,  this  treatment  may  be  useful;  but  where  it  is  of  a  persistent 
nature,  the  full  action  of  belladonna  cannot  be  kept  up.  Where  there  is 
evidence  of  increased  vascular  tension,  nitroglycerin  or  other  nitrites  may 
be  employed,  and  the  diffusible  stimulants,  such  as  alcohol,  ether,  and  sal 
volatile,  may  be  administered  for  the  relief  of  faintness,  or  where  there  is 
any  increase  in  the  habitual  slowness  of  the  pulse.  As  thyroid  extract 
tends  to  lower  blood  pressure  and  quicken  the  pulse,  its  use  would  appear 
to  be  indicated  in  bradycardia.  In  the  only  case  in  which  I  have  tried  it, 
however,  the  patient  died  before  there  was  time  to  notice  any  effect  of  the 
treatment. 

DISTUEBANCES  OF  EHYTHM. 

The  cardiac  rhythm  may  be  disturbed  either  by  the  apparent  omission  of 
a  beat,  or  by  the  intervals  between  successive  beats  being  of  different 
instead  of  the  same  length.  To  the  former  condition  the  name  of  inter- 
mittence  is  applied,  to  the  latter  that  of  irregularity.  As  I  have  already 
mentioned,  the  unequal  beating  of  the  heart  in  either  of  these  conditions 
tends  to  induce  inequality  in  the  strength  and  volume  of  the  pulse  as  well 
as  in  its  rhythm. 

Pathology, — Irregular  cardiac  rhythm  may,  like  bradycardia,  be  due 
to  irritation  of  the  vagus  roots  or  ends  in  the  heart.  It  is  rarely,  if  ever, 
associated  with  lesion  of  the  vagus  trunk.  Its  causation  is  well  shown  in 
cases  of  poisoning  by  digitalis,  as  illustrated  by  some  tracings  which  I 
took  in  1865.  The  first  tracing  was  taken  shortly  after  the  patient  had 
begun  to  recover  from  a  condition  of  collapse  in  which  the  pulse  was  very 
rapid.  It  shows  rapid  pulse  with  a  few  slow  beats,  and  the  next  one 
a  slow  pulse  with  one  or  two  quick  beats,  the  third  a  regular  slow  pulse, 
and  the  fourth  a  fairly  regular  pulse  of  moderate  rapidity.  Irregularity 
may  also  be  due  to  a  central  nervous  lesion,  to  poisons  circulating  in  the 
medulla,  to  reflex  disturbance,  or  to  changes  in  the  heart  itself.  Amongst 
the  central  causes  are  increased  intracranial  pressure  from  tumour, 
abscesses,  haemorrhage,  or  inflammation,  tuberculous  or  otherwise.  It 
occurs  also  in  epilepsy,  concussion,  and  various  kinds  of  mental  derange- 
ment. Amongst  the  most  common  toxic  agents  which  produces  it  are 
tobacco,  tea,  and  coffee,  used  as  stimulants,  and  aconite,  belladonna,  and 
digitalis  as  medicines,  and  unclassified  products  of  tissue  waste  in  chronic 
gouty  conditions. 

Eeflex  irregularity  may  occur  from  irritation  from  the  stomach,  liver, 
lungs,  and  kidney,  one  of  the  most  common  causes  being  distension  of  the 
stomach  by  food  or  flatus,  or  irritation  of  it  by  unsuitable  articles  of 
food. 

Amongst  the  most  important  changes  in  the  heart  itself  which  lead  to 
intermission  are  dilatation  and  degeneration,  fatty  or  fibrous.     With  these 


I50  CIRCULATORY  SYSTEM. 

may  be  associated  sclerosis  of  the  coronary  arteries,  either  as  they  leave  the 
aorta  or  as  they  pass  along  the  ventricular  walls. 

Symptoms. — Intermittence  of  the  pulse  may  occur  either  at  regular 
or  irregular  intervals.  Sometimes  the  intermittences  are  far  apart,  at 
other  times  they  are  near  together.  Thus  a  pulse  may  intermit  once  in 
twenty  or  thirty  beats  or  even  more,  at  others  it  may  intermit  every  third 
or  fourth  beat  with  a  fair  amount  of  regularity,  while  sometimes  inter- 
mission will  occur  once  in  two  seconds,  next  in  ten,  next  in  three,  next  in 
five,  and  so  on,  without  any  regular  order.  Sometimes  two  successive  beats 
will  come  close  together,  and  be  succeeded  by  a  long  interval.  To  this 
kind  of  pulse  the  name  of  bigeminal  has  been  given ;  when  three  beats 
come  together  followed  by  an  interval,  it  is  called  trigeminal.  The 
rhythmical  occurrence  of  two  or  three  beats  in  such  case  is  probably 
connected  with  the  respiration.  In  the  so-called  pulsus  paradoxus,  the 
pulse  during  inspiration  becomes  quicker  and  smaller,  while  in  expiration 
it  becomes  slower  and  larger.  This  condition  is  merely  an  exaggeration  of 
what  occurs  in  health  during  very  deep  inspiration  and  expiration,  but 
the  name  pulsus  paradoxus  is  applied  to  it  only  when  it  becomes  so  much 
exaggerated  as  to  be  readily  perceptible  to  the  finger,  and  to  occur  on 
ordinary  respiration  instead  of  forced  respiratory  effort.  Occasionally,  in 
extreme  cases,  the  pulse  may  be  so  small  as  to  become  imperceptible. 
Irregularity  in  force  and  rhythm  may  be  so  great  that  it  is  impossible 
to  count  the  pulse  in  a  case  of  so-called  delirium  cordis. 

Prognosis. — Special  significance  has  been  attached  to  the  bigeminal 
pulse.  It  has  been  looked  upon  as  of  grave  import;  but  I  have  two 
tracings  showing  this  pulse  in  a  healthy  man,  who  is  at  the  present  time 
still  alive  and  well.  I  have  known  also  a  case  of  great  irregularity  of  the 
heart  last  for  fifty-seven  years  in  a  lady  who  died  suddenly  of  syncope  at 
the  age  of  84.  Irregularity  of  the  heart,  if  associated  with  evidences  of 
cardiac  weakness,  and  especially  when  the  patient  is  beyond  middle  life, 
is  of  grave  import. 

Treatment, — In  cases  ■  where  the  irregularity  is  dependent  upon 
cerebral  mischief,  the  treatment  must  be  adapted  to  the  condition,  and  such 
sm'gical  or  medical  means  may  be  used  as  are  likely  to  remove  it,  if  possible. 

When  the  irregularity  is  due  to  an  overloaded  stomach,  this  may  be 
relieved  by  an  emetic  of  mustard  and  water,  or  by  the  gastric  syphon  with 
the  subsequent  administration  of  bismuth,  hydrocyanic  acid,  and  morphine, 
or  even  better,  belladonna,  if  necessary.  If  the  distension  be  due  to 
flatulence,  it  must  be  removed  by  carminatives.  Where  there  is  evidence 
of  hepatic  disorder,  a  mercurial  pill  followed  by  a  saline  is  best. 

In  cases  of  irregularity  from  toxic  agents,  lessened  indulgence  in 
tobacco  must  be  insisted  upon,  and  sometimes  the  abstinence  must  be 
complete.  It  has  seemed  to  me  that  where  cardiac  irregularity  has  been 
brought  on  by  the  use  of  tobacco,  a  very  small  quantity  daily  will  keep  up 
the  cardiac  disorder,  and  nothing  but  total  abstinence  from  the  weed  will 
cure  it.  In  other  cases  tea  or  coffee  causes  the  mischief,  and  must  be 
abstained  from  completely.  In  cases  where  toxines  are  probably  formed  in 
the  body,  an  eliminative  treatment  by  mercurials  and  salines  is  to  be 
followed.  One  of  the  most  important  points  in  the  treatment  of  this  con- 
dition is  to  remove  mental  worry  or  strain  ;  and  when  this  cannot  be  done, 
the  effect  of  these  disturbing  influences  on  the  heart  may  be  somewhat- 
lessened  by  the  administration  of  bromides,  especially  if  combined  with  a 
small  quantity  of  salicylate  of  soda.     The  nutrition  of  the  cardiac  muscle 


NERVOUS  DISEASES  OF  THE  HEART.  151 

must  be  maintained  by  appropriate  diet  and  removal  of  waste,  as  already 
mentioned  under  bradycardia ;  and  in  cases  where  the  disturbance  of 
rhythm  is  only  occasional,  it  may  be  relieved  for  the  time  being  by 
diffusible  stimulants,  such  as  alcohol,  especially  when  given  in  hot  water. 
Where  the  attacks  come  often,  it  is  highly  desirable  to  avoid  the  adminis- 
tration of  alcoholic  stimulants,  because  the  alcoholic  habit  may  be  thus 
acquired,  and  in  place  of  them  half  a  teaspoonful  of  sal  volatile,  either  in 
plain  water  or  peppermint  water,  may  be  given. 


PALPITATION. 

This  is  a  feeling  of  frequency  or  force  of  the  heart's  beat,  which 
may  be  only  subjective,  but  usually  is  objective  also. 

Palpitation  is  in  its  essence  a  sensory  affection  and  not  a  motor  one, 
for  in  hypertrophy  and  organic  disease  of  the  heart  we  may  have  the 
cardiac  pulsations  greatly  increased  both  in  force  and  frequency  without 
this  attracting  the  patient's  attention.  On  the  other  hand,  in  some 
nervous  or  hysterical  conditions  the  patient  may  complain  of  palpitation 
when  no  increase  either  in  force  or  in  rate  is  perceptible  to  an  observer. 

The  heart  is  largely  influenced  by  the  central  nervous  system,  and 
more  especially  by  that  portion  of  it  the  site  of  which  has  not  been 
located,  but  which  is  the  seat  of  the  emotions.  So  much  is  this  the  case, 
that  the  heart  is  often  regarded  as  the  seat  of  the  emotions,  and  in  popular 
language  they  are  expressed  in  terms  of  its  action.  Thus  it  is  common  to 
say,  "  His  heart  beat  high  with  hope,"  or  "  His  heart  sank  within  him  for 
fear."  Some  of  the  most  powerful  emotions  are  those  which  are  connected 
with  the  relations  of  the  sexes,  and  these  above  all  others  give  rise  to 
palpitation. 

Etiology, — Nervous  palpitation,  apart  from  organic  disease  of  the 
heart,  is  more  common  in  women  than  in  men,  and  it  is  more  apt  to  occur 
at  the  time  when  the  sexual  organs  are  either  undergoing  development  at 
puberty  or  retrogression  at  the  menopause.  It  is  more  liable  to  occur  also 
at  the  time  of  the  menstrual  period.  Any  condition  of  weakness,  by 
lowering  the  regulating  apparatus  of  the  heart,  may  induce  it ;  and  thus  it 
is  more  liable  to  come  on  in  persons  who  are  convalescent  from  acute 
disease,  who  are  debilitated  by  overwork,  insomnia,  aneemia,  chlorosis, 
heemorrhage  from  any  cause,  over-lactation,  and  more  especially  in  those 
who  have  suffered  losses  of  any  kind  from  the  sexual  organs,  or  from  sexual 
excess  in  either  sex.  It  may  be  due  also  to  local  weakness  of  the  heart,  or 
to  poisons  circulating  in  the  heart  itself  and  in  the  nerve  centres  which 
regulate  its  action. 

Amongst  the  exciting  causes  we  find  external  heat  as  on  a  hot  day, 
exposure  to  hot  air  as  in  a  Turkish  bath,  or  a  stay,  especially  if  prolonged, 
in  a  hot  bath.  It  is  frequently  influenced  by  position,  so  that  when  the 
heart  is  at  all  irritable  the  patient  may  be  unable  to  lie  on  the  left  side. 
The  reason  of  this  is,  that  the  heart,  being  a  more  or  less  mobile  organ, 
tends  to  fall  to  the  left  when  the  patient  is  lying  on  that  side,  and  the 
blow  which  it  receives  from  the  ribs  as  it  strikes  against  them  at  each 
systole  acts  as  a  stimulus  to  increased  contraction.  In  this  condition  an 
external  stimulus  is  the  cause  of  the  palpitation ;  but  the  stimulus  of 
undue  pressure  or  over-exertion  to  the  inside  of  the  heart  may  lead  to 
palpitation,  and  once  induced,  this  may  be  kept  up  by  the  normal  arterial 
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tension  or  pressure.  This  condition,  to  which  the  name  of  "irritable 
heart "  has  been  given,  is  observed  frequently  in  young  soldiers,  probably 
from  the  strain  of  carrying  the  knapsack  and  other  accoutrements ;  and  I 
have  seen  it  also  in  men  of  middle  age  who  are  accustomed  to  do  very 
heavy  work,  such  as  coal-heavers  and  stevedores. 

One  of  the  most  common  causes  of  nervous  palpitation  is  a  condition 
of  chronic  poisoning  by  tea,  coffee,  tobacco,  or  alcohol ;  and  possibly  various 
toxines  formed  in  the  body  may  be  partly  to  blame  for  the  production  of 
palpitation  in  the  debilitated  conditions  already  mentioned,  as  well  as  in 
chronic  dyspepsia. 

Eeflex  irritation  is  a  powerful  exciting  cause  of  palpitation,  and  the 
stimulus  which  produces  it  may  start  from  any  one  of  the  abdominal 
organs,  such  as  the  stomach  over-distended  by  too  full  a  meal  or  by  flatus, 
or  irritated  by  the  products  of  the  decomposition  of  food  or  the  acids 
formed  from  sugar  or  alcohol.  Irritation  in  the  intestines  by  fsecal  masses 
or  by  parasites,  and  calculi  in  the  gall  duct  or  kidney,  also  lead  to  palpita- 
tion. A  floating  kidney  sometimes  gives  rise  to  palpitation  of  a  very 
marked  character  indeed,  and  it  may  be  associated  with  uterine  and 
ovarian  troubles  of  many  kinds ;  it  generally  occui'S  in  exophthalmic 
goitre. 

Symptoms. — The  symptoms  are  those  which  one  connects  with 
irritation  of  the  vagus  combined  with  dilatation  of  the  peripheral  arteries. 
Thus  there  is  a  feeling  of  oppression  or  anxiety,  sometimes  even  of  pain,  in 
the  chest,  which  I  have  already  mentioned  as  consequent  upon  compres- 
sion of  the  vagus,  while  there  is  a  \dolent  pulsation  of  the  heart,  fluttermg 
in  the  chest,  throbbing  in  the  arteries,  sometimes  increased  quickness  of 
the  pulse  and  flushing  of  the  skin  and  a  feeling  of  heat  in  the  surface, 
such  as  accompanies  peripheral  dilatation  of  the  vessels. 

Prognosis. — Xervous  palpitation  in  itself  does  not  tend  to  shorten 
life.  If  associated  with  organic  disease,  the  prognosis  will  depend  upon 
the  lesion  and  not  upon  the  palpitation.  The  duration  of  the  palpitation, 
however,  will  depend  very  greatly  upon  the  conditions  to  which  the 
patient  is  subjected.  If  the  causes  which  give  rise  to  it  are  removed, 
recovery  may  be  rapid,  but  otherwise  the  patient  may  be  hable  to 
palpitation  for  several  years. 

Treatment. — Instinct  has  taught  people  who  suffer  from  palpitation 
that  it  can  almost  always  be  relieved  by  pressure  on  the  cardiac  region,  and 
so  they  natm-aUy  put  their  hand  over  the  heart  to  still  its  beatiugs. 
Pressure  may  be  applied  in  much  the  same  way,  but  more  constantly,  by 
a  plaster  over  the  cardiac  region ;  and  a  belladonna  plaster  has  been  found 
by  experience  to  be  on  the  whole  more  advantageous  than  plasters  of  other 
kinds.  How  far  the  good  effect  of  this  is  due  to  the  pressure  and  how  far 
to  the  warmth  afforded  by  the  hand  or  the  plaster,  it  is  somewhat  difficult 
to  say.  Internally,  a  small  quantity  of  neat  brandy  will  frequently  relieve 
the  palpitation  very  quickly  :  but  this  is  a  dangerous  remedy,  and  should 
never  be  prescribed  if  it  can  be  possibly  avoided,  while  patients  ought  to 
be  warned  against  it,  as  it  is  very  likely  to  lead  to  the  alcohoHc  habit. 
The  frequent  repetition  of  small  doses  of  alcohol  lessens  the  regulating 
power  of  the  nervous  system  over  the  heart,  and  thus  the  continuance  of 
the  remedy  makes  larger  and  larger  quantities  of  it  necessary.  Sal 
volatile  is  as  good  as  brandy,  and  has  this  great  advantage,  that  an  over- 
dose will  probably  make  the  patient  sick,  and  thus  the  habit  of  nipping  is 
not  likely  to  be  acquired  to  anything  like  the  same  extent.     Sometmies  a 
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glass  of  cold  water  slowly  sipped,  or  of  effervescent  water,  will  have  a 
somewhat  shiiilar  effect,  railing  this,  some  thin  hot  soup  or  beef  essence 
mixed  with  hot  water  will  lessen  the  palpitation.  In  cases  where  the 
patient  is  ansemic  and  debilitated,  iron,  mix  vomica,  and  hypophosphites 
or  glycero-phosphates  are  useful.  Bromides  may  be  employed  to  quiet  the 
irritability  of  the  nervous  system.  To  remove  any  irritating  substances 
from  the  intestine  or  liver,  aperients  and  cholagogues,  such  as  a  blue  pill 
and  subsequent  saline,  should  be  used,  and  any  irritability  of  the  stomach 
or  intestine  may  be  corrected  by  alkalies,  bismuth,  and  pepsin  if  necessary. 

In  the  case  of  an  irritable  heart  I  have  found  belladonna  of  great 
service  when  given  in  pretty  large  doses  so  as  just  to  produce  slight 
dryness  of  the  mouth.  But  in  one  patient,  a  stevedore,  where  I  had 
apparently  cured  the  irritability,  and  the  man  returned  to  work,  the  heavy 
exertion  brought  the  malady  on  a  second  time,  and  then  belladonna  seemed 
to  be  powerless  against  it.  In  such  cases,  therefore,  absence  from  bodily 
strain  should  be  insisted  upon.  As  emotions  are  most  powerful  to 
produce  palpitation,  these  should  be  quieted  as  far  as  possible  by  with- 
drawing the  attention  of  the  patient  from  the  circumstances  which  cause 
the  emotion ;  but  where  this  cannot  be  done,  small  doses  of  salicylate  of 
soda,  say  10  grains,  with  10  to  20  of  bromide  of  potassium,  two  or  three 
times  a  day,  or  double  this  dose  at  bedtime,  are  useful 

In  the  case  of  floating  kidney,  the  organ  should  either  be  supported  by 
a  pad  and  belt  or  by  a  truss,  or  else  should  be  fastened  to  the  abdominal 
wall  by  surgical  operation.  In  cases  of  palpitation  and  flushing  occm-ring 
at  the  menopause,  the  administration  of  tablets  of  ovarian  tissue  have 
sometimes  proved  useful.  Last  but  not  least,  small  doses  of  digitalis,  5 
minims  of  the  tincture,  three  times  a  day,  or  just  when  the  attack  comes 
on,  tend  to  quiet  and  to  lessen  the  palpitation. 


ANGINA  PECTOEIS. 

A  paroxysmal  attack  of  pain  or  intense  oppression  in  the  cardiac 
region,  usually  accompanied  even  in  its  slighter  forms  by  necessity  for 
rest,  and  in  its  more  severe  forms  by  a  feeling  of  impending  death. 

Typical  angina  pectoris  is  characterised  by  certain  well-marked  symptoms, 
just  as  is  a  typical  attack  of  gout ;  but  in  the  same  way  as  gout  may  vary 
from  intense  and  hardly  endurable  pain  to  a  mere  twinge  in  the  joint 
scarcely  deserving  of  attention,  so  angina  pectoris  may  vary  from  the  most 
intense  pain  and  anguish  down  to  a  slight  discomfort  in  the  chest,  hardly 
deserving  of  the  name  of  pain.  It  is  to  be  remembered,  also,  that  all  pams 
in  a  joint  are  not  gout,  and  all  pains  in  the  heart  are  not  necessarily  of  the 
nature  of  angina.  Moreover,  it  is  not  to  be  forgotten  that  the  seat  of  the 
perception  of  pain  is  the  brain ;  and  although  usually  such  a  perception  is 
excited  by  peripheral  irritation,  yet  the  sensation  of  pain  may  occur 
without  any  peripheral  change,  and  hysterical  patients  have  sometimes 
uttered  such  loud  complaints  of  pains  in  their  knee-joint  that  the  leg  has 
been  amputated  without  any  mischief  in  the  joint  being  found.  In  hke 
manner  young  hysterical  patients  may  have  pains  in  the  heart  without  any 
organic  change,  and  without  there  being  any  risk  whatever  to  life. 

Etiology. — Functional  angina  occurs  in  young  people  of  a  nervous 
temperament,  and  especially  in  hysterical  families.  Organic  angina  is  more 
common  in  men  above  45  years  of  age,  although  it  has  sometimes  been 
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observed  m  younger  people.  Amongst  the  marked  predisposing  causes 
may  be  mentioned  gout,  syphilis,  and  rheumatism.  The  first  leads  to  high 
tension,  the  second  causes  atheroma,  and  the  third  induces  organic  change 
in  the  heart  and  vessels.  Amongst  the  most  powerful  of  predisposing 
causes  should  be  reckoned  worry,  anxiety,  and  grief,  as  well  as  sudden 
severe  exertion  in  persons  unaccustomed  to  it. 

Exciting  causes. — The  exciting  causes  of  angina  are  such  things 
as  will  raise  the  blood  pressure,  more  especially  excitement  or  exertion. 
All  kinds  of  excitement  are  not  equally  injurious ;  pleasure,  hope,  com- 
passion, love,  or  even  joy,  do  not  tend,  except  when  very  excessive,  to 
bring  on  pain,  while  anxiety,  sorrow,  fear,  and  more  especially  anger,  tend 
to  bring  on  an  attack.  Such  exertions  as  increase  the  blood  pressure 
above  the  usual,  as  going  uphill,  going  upstairs,  lifting  a  weight, 
strapping  a  portmanteau,  or  running  quickly  to  catch  an  omnibus  or  train, 
are  exceedingly  apt  to  bring  on  an  attack.  Sudden  stimulation  of  a 
sensory  nerve  by  painful  impressions  has  the  effect,  as  is  well  known,  of 
raising  the  blood  pressure,  and  it  also  will  tend  to  cause  an  attack.  The 
same  consequence  occurs  from  the  sudden  application  of  cold,  either  to  the 
surface  or  to  the  stomach,  as  these  also  tend  to  raise  the  blood  pressure ; 
and  distension  of  the  stomach  itself  by  food  or  by  flatus  may  have  a 
similar  effect. 

Pathology. — Many  views  have  been  held  regarding  the  pathology  of 
angina  pectoris.  Some,  like  Komberg,  have  regarded  it  as  a  neuralgia  of 
the  heart;  others,  like  Trousseau,  as  a  form  of  epilepsy;  and  much  discussion 
has  occurred  as  to  whether  death  in  fatal  cases  is  due  to  spasm  or  disten- 
sion. In  all  probability  the  pain  of  angina  pectoris  is  caused  in  the  same 
way  as  pain  in  other  hollow  organs  consisting  of  involuntary  muscular 
fibre.  In  all  these,  extreme  pain  is  produced  by  combination  of  distension 
from  within,  and  of  spasm  of  the  muscle  to  which  it  leads.  Thus  pain  in 
the  bladder  is  caused  by  distension,  along  with  contraction  of  the  vesical 
walls,  which  are  quite  unable  to  evacuate  the  urine  on  account  of  the 
obstacle  opposed  by  stricture  or  spasm  of  the  neck  of  the  bladder.  In 
colic  the  pain  is  caused  by  spasmodic  contraction  of  the  muscular  fibres, 
generally  accompanied  by  distension  by  flatus.  In  renal  and  biliary 
colic  the  pain  is  produced  by  the  passage  of  a  calculus  too  large  for 
the  lumen  of  the  duct,  which  thus  causes  both  distension  and  spasm. 
Perhaps  the  most  exact  analogy,  however,  is  to  be  found  in  the  pain  of 
migraine,  where,  as  I  have  found  and  described  in  my  own  case,  there  is 
peripheral  contraction  of  the  vessels  with  proximal  dilatation ;  so  that, 
while  the  carotids  are  distended  and  throbbing  violently,  the  temporal 
artery  may  be  so  constricted  as  to  feel  like  a  piece  of  piano-wire  under 
the  finger,  and  the  pulse  in  it  would  be  barely  perceptible.  In  migraine 
the  relief  of  tension  by  compression  of  the  carotid  at  once  relieves  the 
pain  in  an  aching  artery,  and  in  the  case  of  angina  pectoris  relief  of 
tension  by  dilatation  of  the  peripheral  vessels  relieves  the  pain  of  the 
aching  heart. 

In  the  healthy  body,  as  I  have  already  mentioned,  there  are  certain 
nervous  mechanisms  by  which  the  pressure  in  the  heart  regulates  the  size 
of  the  vessels,  and  the  pressure  within  the  vessels  regulates  the  beat  of  the 
heart.  In  angina  pectoris  this  relation  appears  to  be  completely  disturbed ; 
and  in  a  case  which  I  described  more  than  thirty  years  ago,  the  tension  in 
the  vessels  was  greatly  increased,  but  instead  of  the  heart  becoming  slower, 
as  it  would  in  the  normal  condition,  it  beat  much  more  quickly  than 
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usual,  just  as  if  its  inhibitory  apparatus  had  been  completely  paralysed, 
and  was  simply  responding,  like  an  excised  heart,  with  quickened  beats  to 
the  increased  pressure  within  it.  But  just  as  we  find  that,  in  cases  of 
headache,  disordered  innervation  of  the  vessels  usually  depends  upon  some 
local  disturbing  cause,  such  as  a  bad  tooth,  a  strained  eye,  an  obstructed 
nostril,  or  an  inflamed  ear,  so  in  cases  of  angina  pectoris  we  find  that  the 
nervous  disturbance  is  usually  accompanied  by  a  local  change,  and  this 
change  is  of  a  nature  which  becomes  of  the  utmost  importance,  because 
it  affects  such  a  vital  organ  as  the  heart. 

The  essential  lesion  in  angina  pectoris  is  weakening  of  the  heart,  and 
more  especially  such  irregular  weakening  as  may  be  produced  by  atheroma 
of  the  coronary  arteries.  "Where  the  heart  is  generally  weakened,  either  by 
the  continuance  of  some  febrile  disease,  such  as  typhoid  fever,  phthisis,  or 
malaria,  or  where  general  fatty  degeneration  has  occurred,  the  patient  may 
remain  free  from  any  attack  of  angina  pectoris ;  but  where  atheroma  of  the 
coronary  arteries  has  taken  place,  angina  pectoris  is  very  likely  to  come 
on.  The  first  explanation,  although  it  may  possibly  not  be  the  true  one, 
of  such  an  occurrence  is  that  the  different  parts  of  the  heart  have  not  all 
been  weakened  to  the  same  extent,  and  thus  irregularity  of  the  different 
parts  of  the  ventricles  or  auricles  may  tend  to  cause  pain,  which  would 
not  have  occurred  if  they  had  all  been  acting  together  in  unison,  however 
weak  their  action  might  have  been. 

Little  or  nothing  is  known  regarding  the  afferent  nerves  of  the  heart, 
through  which  painful  sensations  are  conveyed  from  it  to  the  sensorium, 
although  it  is  probable  that  some  of  the  fibres  of  the  vagus  convey  these 
sensations,  inasmuch  as  when  one  of  the  vagus  trunks  is  divided,  irritation 
of  its  central  end  will  produce  a  reflex  action  upon  the  heart  through  the 
other  vagus,  and  also  upon  the  vessels  through  the  vasomotor  centre. 
The  feeling  of  compression  or  oppression  upon  the  chest  is  hard  to  describe, 
but  it  can  be  easily  understood  by  any  one  who  cares  to  try  the  experiment 
by  pressing  deeply  over  the  carotid  artery  on  the  right  side.  In  my  own 
case  this  feeling  of  oppression  becomes  so  great  that  after  about  a  minute 
I  am  obliged  to  cease  the  compression.  A  similar  feeling  of  constriction 
or  oppression  may  be  caused  by  painful  emotions,  and  will  continue  to  be 
felt  as  a  physical  sensation  after  the  emotion  which  caused  it  has  passed 
away.     This  fact  I  can  vouch  for  also  from  my  own  experience. 

We  find,  then,  that  in  angina  pectoris  we  have  the  symptoms  of 
irritation  of  the  sensory  fibres  of  the  vagus  combined  in  some  cases  with 
evidence  of  temporary  paralysis  of  the  inhibitory  fibres,  and  at  other  times, 
in  cases  where  the  pulse  is  exceedingly  slow,  apparently  with  over  stimu- 
lation of  the  inhibitory  fibres.  In  some  cases,  as  in  the  celebrated  one  of 
John  Hunter,  who  died  of  an  attack  of  angina  pectoris  caused  by  anger, 
emotion  proceeding  from  the  nerve  centres  may  lead  to  alterations  in  the 
action  of  the  heart.  In  still  more  numerous  cases,  however,  the  attack  is 
brought  on  by  sudden  exertion,  the  first  effect  of  which  is  to  raise  the 
pressure  within  the  whole  aortic  system,  and  consequently  also  in  the  left 
ventricle.  When  the  exertion  is  taken  immediately  after  a  meal,  at  which 
period,  as  I  have  already  stated,  the  blood  pressure  is  usually  above  normal, 
the  attack  of  angina  pectoris  is  still  more  easily  brought  on.  Distension 
of  the  stomach  by  flatulence  will  also  bring  on  the  attack,  which  frequently 
passes  off  as  soon  as  the  flatulence  is  relieved.  In  this  case  it  is  impossible 
at  present  to  say  whether  the  attack  is  due  to  reflex  irritation  of  the  heart 
or  vessels  through  the  nerves  of  the  stomach,  or  whether  actual  physical 


156  CIRCULATORY  SYSTEM. 

displacement  of  the  heart  by  the  distended  stomach  is  the  true  cause  of 
the  disturbance  of  circulation,  and  consequently  of  the  pain.  In  most 
cases  an  attack  of  angina  pectoris  is  brought  on  by  such  causes  as  lead  to 
excessive  pressure  in  the  left  ventricle.  I  believe,  however,  it  is  possible 
that  excessive  tension  in  the  right  ventricle  may  have  a  similar  action, 
but  this  will  be  discussed  more  fully  under  the  head  of  "  Cardiac  Asthma." 

Atheroma  of  the  coronary  arteries,  more  esi^ecially  of  the  left  coronary 
artery,  may,  by  obstructing  its  lumen,  cause  angina  pectoris  without  any 
other  observable  alteration  in  the  aorta  or  in  thei  valves  of  the  heart;  but 
where  atheroma  is  present,  it  is  very  likely  to  be  associated  with  disease 
of  the  aortic  valve,  or  with  dilatation  or  aneurysm  of  the  aorta  itself,  as 
well  as  with  fatty  degeneration  of  the  cardiac  muscle,  due  to  imperfect 
blood  supply.  It  is  evident  that  a  heart  thus  weakened  will  be  all  the 
more  likely  to  suffer  if  the  pressure  against  which  it  has  to  work  is 
increased  above  the  normal ;  and  as  this  condition  occurs  as  a  con- 
sequence of  gouty  kidney,  angina  pectoris  is  very  apt  to  occur  in  gouty 
people. 

Symptoms. — In  a  typical  attack  of  angina  pectoris  the  patient  is 
suddenly  seized  by  a  severe  pain  in  some  part  of  the  cardiac  region ;  some- 
times near  the  lower  end  of  the  sternum  or  at  the  apex,  but  occasionally 
at  the  base  of  the  heart.  The  pain  sometimes  appears  to  strike  through 
to  the  back,  or  up  the  neck  and  down  one  or  other  arm,  but  especially  the 
left,  generally  on  its  inside.  The  pain  is  accon'ipanied  by  a  peculiar  sensa- 
tion of  oppression,  which  is  described  in  different  terms  by  different  patients. 
Some  compare  it  to  pressure  from  without,  as  if  the  chest  were  constricted 
by  an  iron  band  or  by  a  heavy  weight  pressing  upon  it,  while  others  speak 
of  it  as  distension,  as  if  the  heart  were  distended  and  going  to  burst,  and  in 
severe  cases  the  patient  feels  as  if  death  were  impending.  The  patient  is 
unable  to  move  on  account  of  the  pain,  and  feels  difficulty  in  taking  a  deep 
breath.  Hyperesthesia  of  the  skin  over  the  painful  areas  is  often  found. 
This  has  been  carefully  studied  by  Mackenzie  and  Head.  The  face  and 
skin  generally  are  pale,  cold  to  the  touch,  and  often  covered  with  a 
clammy  sweat.  There  is  no  real  obstruction  to  respiration,  and  the  lungs 
are  quite  clear,  with  free  entry  of  air  during  the  attack.  In  some  cases 
the  pulse  is  said  to  be  quite  unaffected,  in  others  it  is  said  to  be 
slower  than  usual,  and  in  others  again  it  is  very  quick.  The  attack 
lasts  for  a  time  varying  from  a  few  minutes  to  several  hours,  and  may  end 
either  suddenly  or,  more  generally,  gradually,  the  paleness  and  coldness 
passing  off  and  being  succeeded  either  by  the  normal  condition  or  by 
flushing  and  warmth.  In  slighter  cases,  especially  at  the  commencement 
of  the  disease,  there  may  be  nothing  but  a  little  discomfort  or  pain  felt 
over  the  sternum  on  a  sudden  movement,  and  especially  on  walking  up  a 
hill  or  upstairs.  At  first  this  pain  disappears  as  soon  as  the  patient  stops, 
but  at  a  later  stage  it  may  continue  for  a  minute  or  two  after  the  exertion 
has  ceased,  and  then  pass  away.  When  the  pain  is  not  very  severe,  the 
patient  may  be  able  to  continue  walking,  and  if  he  does  so,  the  pain  will 
generally  go  away  and  remain  away  while  the  exercise  is  continued;  but 
it  will  probably  return  again  when  the  patient  commences  to  walk  up  hill 
after  a  prolonged  rest.  Frequently  the  expulsion  of  some  flatus  from  the 
stomach  is  accompanied  by  marked  relief  or  complete  disappearance  of  the 
pain.  Any  mental  excitement,  more  especially  anxiety  or  anger,  may  bring 
on  an  attack  of  pain  in  the  same  way  as  bodily  exertion.  In  nervous  or 
hysterical  persons,  and  especially  in  young  women,  pain  in  the  heart  may 
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come  on  suddenly,  and  may  even  be  accompanied  by  a  sense  of  oppression 
in  the  chest ;  but  in  them  it  does  not  usually  radiate  in  the  same  way,  and 
it  is  frequently  accompanied  by  a  choking  sensation  like  that  of  the  globus 
hystericus,  the  feeling  of  suffocation  being  felt  higher  up  than  the  con- 
stricted feeling  in  true  angina.  The  name  of  pseudo-angina  has  been  given 
to  such  cases. 

Varieties. — The  pain  and  even  the  feeling  of  constriction  in  angina 
are  not  diseases,  but  only  symptoms,  just  as  cough  is  a  symptom  of 
irritation  in  the  respiratory  passages.  Cough  may  indicate  very  different 
pathological  conditions.  It  may  occur  in  a  trifling  catarrh,  from  which 
the  patient  will  speedily  recover ;  in  chronic  bronchitis  and  emphysema, 
which  will  make  the  patient  an  invalid  for  years ;  or  it  may  indicate  the 
presence  of  advanced  tuberculosis,  from  which  the  patient  will  speedily 
die.  In  like  manner,  pain  in  the  heart  may  indicate  a  neurosal  affection 
which  is  not  at  all  dangerous  to  Life ;  or  it  may  indicate  a  serious  disease 
of  the  most  dangerous  character. 

Angina  pectoris  is  therefore  to  be  divided  into  two  dm^QQ,  functional 
and  organic,  the  former  not  being  serious  and  the  latter  being  very 
dangerous.  Just  as  it  may  not  be  always  easy  to  say  whether  a  cough 
is  caused  by  simple  catarrh  or  by  the  presence  of  tubercle,  so  it  is  not 
always  easy  to  distinguish  between  the  pain  due  to  true  and  false 
angina,  but  the  former  occurs  most  frequently  in  subjects  below  40; 
it  is  commoner  in  women  than  in  men;  the  pain  is  less  severe,  is  not 
accompanied  by  a  sense  of  impending  death,  and  there  is  a  feeling  of 
dilatation  rather  than  of  compression  in  the  thorax.  These  points  of 
distinction  are  not  always  trustworthy.  For  example,  the  pain  in  the 
angina  of  a  hysterical  girl  may  be  much  more  severe  than  in  an  early 
case  of  true  angina  in  an  elderly,  patient  with  commencing  atheroma  of 
his  vessels.  Hysterical  or  neurosal  angina  may  occur  in  patients  with 
valvular  disease,  but  the  presence  of  atheroma,  fatty  degeneration  of  the 
heart,  or  evidences  of  failing  compensation  when  valvular  disease  is 
present,  strongly  indicate  that  pain  in  the  heart  evidences  the  presence  of 
true  rather  than  of  pseudo-angina. 

A  useful  subdivision  is,  according  to  the  causation  of  angina,  into 
— neurosal ;  reflex  ;  toxic. 

It  is  difficult  to  say  whether  the  pain  in  the  hysterical  or  neurosal 
variety  is  caused  by  spasm  of  the  vessels  or  not ;  but  in  both  the  reflex  and 
the  toxic  varieties  it  is  probable  that  the  blood  pressure  is  raised,  although 
we  are  obliged  to  reason  a  good  deal  from  analogy,  and  have  but  very  few 
exact  observations  on  the  condition  of  the  vascular  system  during  attacks 
of  angina. 

The  reflexes  which  tend  to  cause  anginal  attacks  are,  as  I  have  already 
mentioned,  cold  to  the  skin  or  to  the  stomach,  painful  impressions  upon 
sensory  nerves,  distension  of  the  stomach  by  food  or  flatus ;  and  to  these 
may  be  added  irritation  of  the  respiratory  passages  by  the  sudden  inhala- 
tion of  cold  air,  as  when  going  out  of  a  warm  room  on  a  cold  and  frosty 
morning. 

The  most  important  cause  of  toxic  angina  is  tobacco,  although  excessive 
use  of  tea  or  coffee  may  also  produce  it.  The  active  principles  of  these 
substances,  namely,  nicotine  and  caffeine,  have  been  found  experiment- 
ally to  cause  contraction  of  the  peripheral  vessels  and  rise  of  blood 
pressm^e.  In  addition  to  this,  nicotine  has  got  a  special  action  upon  the 
vagus,  stimulating  its  roots,  and  in  very  large  doses  paralysing  its  peri- 
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pheral  terminations  in  the  heart.  In  consequence  of  this,  it  tends  to 
produce  in  moderate  doses  slowness  of  the  pulse,  but  in  excessive  doses, 
either  irregularity  of  the  pulse  or  excessive  rapidity.  Disturbance  of  the 
heart's  rhythm  is  much  more  common  than  angina  from  tobacco,  and 
generally  precedes  or  accompanies  the  attacks  of  angina.  Other  symptoms 
of  nicotine  poisoning  usually  occur  also,  such  as  tobacco  amblyopia, 
dyspepsia,  headache,  giddiness,  and  confusion  of  thought.  The  attack  is 
often  associated  with  those  symptoms  of  tobacco  poisoning  which  are  very 
clearly  seen  in  those  who  have  smoked  a  cigar  for  the  first  time,  namely, 
a  feeling  of  oppression  at  the  chest,  giddiness  with  extreme  faintness ;  the 
skin  is  very  pale,  cold,  and  often  covered  with  clammy  sweat.  All  the 
symptoms  just  mentioned  usually  disappear  quickly  when  the  use  of 
tobacco  is  discontinued. 

Diagnosis. — The  diagnosis  of  angina  depends,  first  of  all,  on  its  seat 
in  the  cardiac  region ;  secondly,  the  character  of  the  pain,  which  in  severe 
cases  is  accompanied  by  a  feeling  either  of  great  oppression  or  distension; 
thirdly,  on  the  radiation  of  the  pain  through  to  the  back,  up  to  the  neck, 
and  down  the  arms,  especially  the  left  arm ;  fourthly,  on  its  spasmodic 
character ;  fifthly,  on  the  concomitant  symptoms,  namely,  the  coldness  of 
the  surface,  pallor  of  the  skin,  sometimes  with  cold  sweats  and  occasionally 
with  some  lividity,  and  inability  to  move  for  fear  of  increasing  the  pain. 
The  seat  of  the  pain  helps  to  distinguish  between  angina  and  pain  in  the 
stomach  from  over-distension,  although  the  pain  in  both  conditions  is 
greatly  relieved  by  the  expulsion  of  flatus.  The  situation  helps  also  to 
distinguish  angina  from  biliary  or  renal  colic,  as  the  pain  caused  by  cal- 
culus in  the  left  kidney  shoots  down  towards  the  genitals  instead  of  upward 
or  through  to  the  back.  Biliary  calculus  may  cause  pain,  coming  on  quite 
as  suddenly,  leaving  off  as  suddenly,  and  being  quite  as  acute  while  it  lasts 
as  angina  pectoris ;  but  while  angina  tends  to  make  patients  remain  abso- 
lutely still,  the  pain  of  biliary  calculus  renders  them  unable  to  keep  quiet. 
Eadiation  of  the  pain  in  some  cases  of  biliary  calculus  is  not  unlike  that  of 
angina,  as  it  may  shoot  through  to  the  back,  round  on  either  side,  and  up- 
wards into  the  neck,  but  it  tends  to  radiate  more  to  the  right  shoulder  than 
down  the  left  arm.  At  the  same  time,  I  think  that  biliary  colic,  due  to 
small  calculi  or  to  the  passage  of  inspissated  bile,  is  sometimes  mistaken  for 
angina  pectoris..  More  especially  is  this  the  case  when  the  calculi  are  just 
sufficiently  large  enough  to  distend  the  cystic  duct  and  cause  intense  pain 
on  their  way  through  it,  but  are  not  sufficiently  large  to  obstruct  the  com- 
mon bile  duct,  and  thus  they  do  not  lead  to  jaundice.  In  such  cases  a  care- 
ful examination  of  the  liver  will  probably  show  considerable  tenderness 
over  the  gall  bladder,  while  the  heart  itself  may  be  perfectly  healthy. 
Should,  however,  the  valves  of  the  heart  be  diseased,  in  such  a  case  it 
would  be  very  difficult  indeed  to  come  to  a  satisfactory  diagnosis,  although 
the  tendency  of  the  biliary  calculi  to  produce  movement  instead  of  quiet, 
and  the  absence  of  a  sense  of  impending  death,  might  enable  a  correct 
conclusion  to  be  arrived  at.  Cases  of  intercostal  neuralgia  sometimes  lead 
to  a  fear  of  cardiac  disease  on  the  part  of  the  patient,  but  in  such  cases 
the  pain  is  not  of  a  spasmodic  character,  and  generally  tender  spots  are  to 
be  found  on  pressure  along  the  dorsal  vertebrae  and  in  the  course  of 
intercostal  nerves. 

Prognosis. — The  prognosis  in  hysterical  and  neurosal  angina  is  good 
both  in  regard  to  their  complete  cure  and  to  the  absence  of  risk  to  life.  In 
true  angina,  on  the  contrary,  the  prognosis  is  grave,  for  however  slight  the 
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attacks  may  be  at  first,  they  are  likely  to  occur  with  ever-increasing 
intensity,  and  finally  to  prove  fatal.  In  some  cases  the  first  attack  may 
be  likewise  the  last,  and  the  patient  may  die  suddenly,  without  having 
had  any  previous  symptom.  Much  more  frequently,  however,  the  disease 
comes  on  gradually.  Slight  pain  in  the  chest  on  walking  uphill  or  on 
excitement  is  noticed  by  the  patient,  but  this  is  often  so  slight  that  he 
pays  little  attention  to  it,  and  may  not  mention  it  either  to  his  friends 
or  to  his  medical  adviser.  As  the  disease  advances,  the  pain  is  brought 
on  by  slighter  causes,  and  after  a  time  will  come  on  without  any  apparent 
cause. 

Treatment. — The  indications  for  treatment  are,  during  the  attack, 
to  lessen  the  resistance  the  heart  has  to  overcome,  as  well  as  to  strengthen 
its  contractions,  and,  during  the  interval,  to  strengthen  the  heart  and 
improve  the  nervous  mechanism  connected  with  it,  and  to  prevent  the 
patient  from  being  exposed  to  those  circumstances  which  are  likely  to  bring 
on  an  attack.  The  patient  should  be  enjoined  to  avoid  all  unpleasant 
excitement  or  all  undue  exercise,  but  gentle,  steady  daily  exercise,  not 
severe  enough  to  bring  on  an  attack,  is  of  advantage.  He  should  always 
rest  for  some  time,  say  half  an  hour  or  more,  after  meals.  The  patient  should 
not  be  forbidden  to  walk,  but  he  should  be  strictly  advised  not  to  walk  so 
quickly  along  the  level  nor  to  walk  uphill  in  such  a  way  as  to  bring  on 
an  attack.  Exercise  short  of  this  may  be  permitted  with  advantage.  He 
should  live  as  quietly  as  possible,  avoid  late  hours,  and  especially  any 
unpleasant  excitement.  He  should  have  regulated  exercises  to  bring  the 
various  muscles  of  the  body  into  action.  Exercises  well  adapted  for  this 
purpose  are  those  which  are  used  at  ISTauheim  in  the  treatment  of  heart 
disease.  The  object  here  is  gradually  to  increase  the  strength  of  the  heart 
by  giving  it  a  little  more  to  do  every  day,  but  great  care  must  be  taken 
that  no  excess  occurs  on  any  one  day,  as  not  only  might  this  prove  danger- 
ous to  the  patient  at  the  time,  but  would  in  any  case  throw  him  back,  and 
he  would  lose  the  advantage  already  gained. 

As  the  process  of  atheroma  is  the  most  potent  cause  of  all  in  the  pro- 
duction of  angina  pectoris,  it  requires  to  be  especially  treated.  In  its  nature 
it  is  like  the  inflammation  of  joints,  so  that  Virchow  has  given  to  it  the 
name  of  "  arteritis  deformans,"  thus  linking  it  with  arthritis  deformans. 
In  both  these  forms  of  inflammation,  iodide  of  sodium  or  potassium  is  a 
useful  remedy,  and  in  commencing  angina  pectoris  it  ought  certainly  to  be 
employed  if  the  patient  will  bear  it.  The  powers  of  different  patients  to 
stand  this  drug  vary  extremely,  and  where  some  patients  will  take  10  to 
20  or  even  30  grs.  three  times  a  day  without  a  word  of  complaint, 
2  grs.  will  produce  in  others  such  depression,  discomfort,  and  misery,  that 
one  is  obliged  to  give  up  the  use  of  the  drug.  It  may  be  given  along  with 
aromatic  spirit  of  ammonia  to  counteract  the  depressant  tendency  of  the 
iodide.  For  example,  5  grs.  of  iodide  may  be  given  with  15  to  20 
minims  of  aromatic  spirit  of  ammonia  three  times  a  day,  and  if  the  patient 
will  stand  it,  this  may  be  doubled  or  even  trebled.  It  is  sometimes  a  good 
plan  to  give  the  iodide  for  a  fortnight  or  three  weeks  at  a  time,  and  then 
to  leave  it  off  for  a  similar  period,  when  it  is  again  resumed  and  again  left 
off.  This  treatment  should  be  continued  for  months  or  even  years.  In 
cases  where  a  small  dose  is  not  well  borne,  the  patient  will  sometimes  cease 
to  suffer  from  coryza  and  discomfort  by  the  dose  being  increased ;  so  that 
where  2  or  5  grs.  may  make  the  patient  miserable,  the  same  person  may 
be  able  to  take  15  or  20  grs.  twice  a  day  without  any  discomfort. 
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The  most  powerful  drugs  that  we  have  at  oiu-  disposal  for  lowering  the 
blood  pressure  are  the  nitrites,  either  inorganic  or  organic.  Nitrates  also 
have  a  similar  action,  but  it  is  slower  and  more  persistent.  In  order  to 
keep  the  blood  pressure  low,  nitroglycerin,  which  is  a  nitrate  although 
it  behaves  more  Hke  a  nitrite,  may  be  given  in  the  form  of  tablets 
or  of  a  1  per  cent,  solution  three  times  a  day  or  oftener.  The  usual 
dose  is  Y^  gr.,  which  is  contained  in  one  tablet  or  one  minim  of 
the  pharmacbpoeial  solution.  iSTitrite  of  soda  has  a  similar  action,  but 
it  has  not  found  much  favour  in  practice.  It  is  used  in  doses  of  1  or  2 
grs.,  and  is  prepared  also  in  the  form  of  tablets  containing  2|  grs.  each.  One 
of  the  most  useful  remedies  for  reducing  the  blood  pressiu'e  is  nitro-erythrol 
or  nitro-erythrite.  This  may  be  given  in  the  dose  of  half  a  grain  in  the  form 
of  a  tablet  three  times  a  day,  and  gradually  increased  until  3  or  4  grs.  or 
even  a  larger  quantity  are  taken  for  a  dose.  Manitol  nitrate  in  doses  of 
1  gr.  has  been  also  employed,  but  has  not  come  into  general  use.  Nitrate 
of  potash  in  10-  to  20-gr.  doses  three  times  a  day  tends  also  to  lower  the 
blood  pressure,  but  is  less  active  than  the  substances  just  mentioned. 
A  diet  sparing  in  quantity  and  as  nearly  as  possible  vegetarian  in 
quality  tends  to  lower  the  pressure,  and  thus  to  afford  rehef  to  the  patient. 

During  the  attack  the  pain  is  usually  cut  short  most  quickly  by  the 
inhalation  of  nitrite  of  amyl  or  nitrite  of  isobutyl.  These  drugs  sometimes 
give  relief  much  more  certainly  when  they  are  freshly  prepared  than  if 
they  are  kept  long.  They  may  either  be  inhaled  from  a  bottle,  which  can  be 
carried  about  with  the  patient  in  the  waistcoat  pocket,  or  they  may  be  en- 
closed in  glass  capsules  covered  with  silk,  which  are  simply  crushed  and  the 
vapour  inhaled  whenever  the  paroxysm  comes  on.  I  have  never  seen  any 
bad  results  from  the  inhalation  of  nitrite  of  amyl,  although  on  one  occasion 
I  pushed  it  until  the  patient  began  to  become  slightly  livid.  This  I  did  in 
1867,  shortly  after  I  first  recommended  the  drug  for  use  in  angina  pectoris. 
The  case  in  which  I  used  it  was  one  of  pseudo-angina  in  a  hysterical  young 
woman,  and  the  inhalation  gave  no  relief  whatever,  so  that  I  was  led  to 
push  it  very  far  in  the  hope  of  obtaining  a  good  effect.  Nitroglycerin 
has  a  similar  action,  but  is  not  so  rapid.  It  is,  however,  more  convenient, 
as  it  can  be  carried  about  in  the  form  of  tablets  in  a  small  box  in  the 
patient's  waistcoat  pocket.  The  best  w^ay  to  use  them  is  to  let  the  patient 
slowly  nibble  one  or  more  tablets  until  the  pain  disappears.  Chloroform 
also  gives  relief,  but  usually  it  does  not  do  so  with  the  same  certainty  and 
rapidity  as  nitrite  of  amyl.  The  plan  recommended  by  Balfour  is  to  drop 
the  chloroform  on  a  sponge  in  a  smelling-bottle,  from  which  the  patient 
inhales.  If  no  more  chloroform  be  put  on  the  sponge  than  what  it  can 
suck  up,  there  is  no  risk  whatever  from  the  employment  of  the  anaesthetic 
in  this  way,  as  the  moment  it  begins  to  take  effect,  the  patient's  hand  drops 
and  the  inhalation  ceases.  Should,  however,  the  bottle  contain  more 
chloroform  than  the  sponge  will  suck  up,  and  the  patient  be  using  it  in 
bed,  the  pillow  might  become  soaked  with  the  chloroform  which  runs  out, 
and  fatal  aniesthesia  ensue  from  the  patient's  head  falling  down  upon  it. 
In  cases  where  these  remedies  do  not  succeed,  the  hypodermic  injection 
of  morphine  from  a  quarter  to  a  third  of  a  grain  may  be  employed. 

Hot-water  bags  or  bottles  over  the  cardiac  region,  to  the  nape  of  the 
neck,  to  the  feet,  and  to  the  hands,  are  useful,  and  a  carminative  mixture  to 
bring  away  flatulence  should  also  be  given.  A  useful  formula  consists  of  15 
minims  of  aromatic  spirit  of  ammonia,  10  minims  compound  spirit  of  ether, 
10  minims  of  spirit  of  chloroform,  10  grs.  bicarbonate  of  soda,  and  1  oz.  of 
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peppermint  water.  This  mixture  is  also  useful  in  eases  of  functional 
angina,  where  flatulent  distension  in  the  stomach  often  plays  a  great  part 
in  the  attack. 

CAEDIAC  ASTHMA. 

Sudden  and  great  difficulty  of  breathing  coming  on  upon  slight 
exertion,  or  with  no  apparent  reason,  and  not  depending  upon  interference 
with  the  entrance  of  air  into  the  lung. 

I  am  inclined  to  think  that  a  good  deal  of  the  confusion  that  at  present 
exists  in  regard  to  the  varieties  of  angina  pectoris  depends  upon  the  fact 
that  cardiac  asthma  and  angina  pectoris  may  coexist.  In  angina  it  is 
usually  the  left  side  of  the  heart  that  is  more  especially  involved,  and 
high  arterial  tension  is  the  most  powerful  exciting  cause.  As  I  pointed 
out  long  ago,  excessive  tension  in  the  right  side  of  the  heart  may  possibly 
cause  pain  as  well  as  in  the  left,  but,  as  a  rule,  distension  of  the  right 
ventricle  does  not  so  readily  occur  as  distension  of  the  left,  for  the  tricuspid 
valves  yield  more  easily,  and  allow  regurgitation  into  the  large  venous 
trunks.  Dilatation  of  the  right  ventricle  is,  however,  closely  associated 
with  dyspnoea ;  and  any  great  exertion,  even  in  healthy  people,  causes  the 
right  ventricle  to  become  distended,  and  the  apex-beat  to  become  imper- 
ceptible at  the  ordinary  position,  and  pulsation  is  felt  in  the  epigastrium. 
Shortness  of  breath  on  exertion  is  a  very  frequent  concomitant  of  cardiac 
weakness  and  cardiac  disease,  but  sudden  and  alarming  spasms  of  dyspnoea 
are  usually  dependent  upon  weakness  of  the  right  ventricle.  We  do 
not  often  come  across  a  case  in  which  the  condition  of  the  right  and  left 
ventricles  is  entirely  different,  and  I  may  perhaps  therefore  be  pardoned 
for  describing  one  which  I  think  illustrates  the  pathology  of  cardiac  asthma 
better  than  any  general  description. 

N.  B.,  set.  66,  of  short  but  of  stout  build,  complained  much  of  breath- 
lessness  and  sleeplessness.  His  urine  was  of  a  specific  gravity  of  1028,  clear, 
acid,  free  from  sugar,  but  with  a  trace  of  albumin.  His  appetite  was  poor,  his 
bowels  regular.  The  liver  was  full  and  tender,  the  cardiac  impulse  was  in  the 
fifth  interspace  in  the  nipple  line,  and  a  slight  systolic  murmur  was  audible 
at  the  apex,  and  another  slight  systolic  murmur  was  audible  at  the 
second  right  costal  cartilage.  Both  murmurs  were  slight,  and  were  but 
very  little  propagated  in  any  direction.  The  second  sound  was  a  little 
blurred,  so  I  did  not  feel  sure  whether  there  was  not  a  diastolic  murmur 
over  the  sternum.  The  apex-beat  was  forcible  and  heaving ;  the  lungs  were 
clear,  with  the  exception  of  slight  crepitation  at  both  bases  behind.  As  the 
patient  entered  my  consulting-room,  I  was  struck  by  his  exceeding  shortness 
of  breath,  which  the  slight  exertion  of  walking  across  the  passage  had  brought 
on.  The  strong  pulse,  the  enlarged  heart,  and  powerful  heaving  impulse  of 
the  left  ventricle,  showed  that  it  was  not  enfeebled,  while  the  free  entrance 
of  air  into  the  lungs  showed  that  the  dyspnoea  was  not  dependent  upon 
defective  respiration.  I  therefore  came  to  the  conclusion  that  the  right 
ventricle  was  weak,  and  my  diagnosis,  as  recorded  in  my  case-book,  was 
that  the  patient  was  suffering  from  "  probably  interference  with  the  right 
ventricle  by  calcification  of  the  coronary  artery."  The  patient  died  suddenly 
eight  days  afterwards.  On  post-mortem  examination,  some  fluid  was  found 
in  the  right  pleura,  and  also  in  the  pericardium.  The  left  ventricle  was 
much  thickened,  the  walls  being  apparently  almost  three  times  as  thick  as 
the  normal.     The  right  ventricle,  on  the  contrary,  was  exceedingly  thin  and 
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soft,  so  that  one  could  push  a  finger  through  it  more  easily  than  through  a 
sheet  of  blotting-paper.  I  had  expected  to  find  an  atheromatous  condition 
of  the  aorta  itself,  but  there  was  little,  and  the  mouths  of  both  coronary 
arteries  were  perfectly  free.  On  opening  the  coronary  arteries  along  their 
full  extent,  the  left  one  was  found  to  be  healthy,  but  the  mouths  of  all  the 
branches  which  opened  out  of  the  right  coronary  artery  were  nearly 
occluded  by  atheroma.  In  such  a  condition  almost  the  only  thing  that 
one  could  have  done  was  to  have  kept  the  patient  perfectly  at  rest,  and 
possibly  digitalis,  caffeine,  and  nux  vomica  might  have  helped  to  stimulate 
the  right  ventricle  to  increased  contraction.  Iodide  of  potassium  might 
have  been  given,  with  the  idea  of  causing  absorption  of  the  atheromatous 
material,  but  practically  the  complete  rest,  with  massage  to  keep  up  the 
circulation  and  maintain  the  appetite,  would  have  been  the  only  treatment 
likely  to  do  much  good. 

LAUDER  BRUI^TOK 
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In  considering  the  blood  vascular  system,  it  is  necessary  to  bear  in 
mind  that  the  calibre  of  the  arteries  and  capillaries  is  influenced  by  a 
variety  of  causes,  the  result  being  that  they  may  be  either  unduly  con- 
tracted or  unduly  dilated,  and  that  these  conditions  respectively  modify 
the  amount  of  blood  in  parts,  and  affect  the  blood  pressui'e  throughout 
the  arterial  system  generally.  The  causes  determining  these  changes 
may  have  their  origin  in  conditions  of  the  blood  wdiich  directly  affect  the 
vessel  wall,  or  which  operate  through  the  nervous  system,  while  in  other 
cases  the  cause  lies  in  an  initial  disturbance  of  the  nerve  centres  themselves. 

Contraction  and  dilatation  are  seen  in  their  most  simple  form  as  the 
result  of  the  influence  of  external  agents,  as  cold  and  heat,  which  respect- 
ively produce  contraction  and  dilatation,  as  indicated  by  pallor  or  redness 
of  the  exposed  part.  On  the  side  of  the  nervous  system,  the  first  factor  to 
note  is  the  influence  of  the  emotions  in  producing  through  the  vasomotor 
nerves  a  corresponding  pallor  or  redness,  no  doubt  showing  itself  mainly  in 
the  face,  but  by  no  means  necessarily  or  always  confined  to  it.  The  influ- 
ence of  various  organic  and  inorganic  substances  in  influencing  the  cahbre 
of  vessels  may  here  be  mentioned,  so  that  this  factor  may  not  be  lost  sight 
of.  The  signiflcance  of  this  latter  is  that  in  practical  medicine  we  have 
certainly  to  deal  with  conditions  in  which  deleterious  or  toxic  substances 
are  present  in  the  blood,  and  influence  in  one  or  other  direction  the  tonicity 
of  the  vessels.  The  state  of  the  pulse  in  the  infective  fevers  is  sufficient 
illustration  of  what  is  here  indicated.  In  them  the  tonicity  of  the  arterial 
wall  is  an  important  guide  in  forming  an  estimate  of  the  cii'culation,  and 
relaxation  is  probably  caused  more  by  the  toxaemia  than  by  the  mere  eleva- 
tion of  temperature.  On  the  other  hand,  in  renal  conditions  where  the 
state  of  the  kidneys  is  such  as  to  prevent  efficient  removal  of  the  waste 
products  produced  during  the  physiological  activity  of  organs  and  tissues, 
the  arteries,  and  possibly  the  capillaries,  become  contracted,  the  result,  pre- 
sumably, of  irritation  by  the  retained  excrement. 

This  whole  question  will  be  considered  in  the  chapter  deahng  with  the 
pulse,  and  reference  is  made  to  it  here  merely  to  bring  it  into  line  with 
other  changes  in  the. vessels  which  have  to  be  considered  in  this  section. 
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ABNOEMALITIES. 

It  is  necessary  to  bear  in  mind  that  abnormalities  both  in  size  and  in 
distribution  of  the  arteries  occur.  This  is  more  especially  necessary  in 
connection  with  the  radial  arteries,  for  it  not  infrequently  happens  that  a 
pulse  is  regarded  as  small  and  weak  when  the  simple  fact  is  that  the  vessel 
is  abnormally  small,  or  that  the  vessels  at  the  lower  part  of  the  forearm  are 
abnormally  distributed.  To  avoid  this  error,  both  radials  ought  to  be  felt, 
and  if  they  are  both  small,  further  investigation  should  be  made  into 
the  anatomical  arrangements.  This  can  be  done  by  tracing  the  vessel 
further  up  the  forearm,  or  by  examining  the  brachial  artery,  and  ascertain- 
ing if  there  exists  a  due  proportion  between  the  pulse  volume  in  the  two 
vessels. 

HYPEETKOPHY. 

Hypertrophy  is  the  term  applied  to  the  enlargement  which  occurs  in 
the  branches  of  a  collateral  circulation,  when  the  main  channel  has  been 
occluded  by  disease,  or  by  the  surgeon  on  account  of  disease. 

The  term,  however,  is  also  applied  to  arteries  in  which  the  muscular 
■coat — tunica  media — is  thickened.  The  condition  is  common,  and  is  usually 
a,ssociated  with  the  chronic  forms  of  nephritis,  but  it  may  be  present, 
.although  rarely,  without  this  association. 

The  diagnosis  is  based  upon  the  thickened  state  of  the  arterial  wall — 
the  radial  being  the  test  artery  in  all  these  conditions.  The  vessel  is  hard, 
and  can  be  rolled  under  the  finger ;  it  has  been  long  compared  to  whipcord, 
and  the  comparison  is  not  unsuitable.  The  thickness  is  uniform,  not  in 
segments,  and  it  necessarily  varies  within  considerable  limits  in  individual 
cases. 

AETEEIO-SCLEEOSIS. 

The  term  arterio-sclerosis,  often  termed  endarteritis  deformans,  has 
Tecently  come  into  general  use,  but  different  physicians  apply  the  term  differ- 
ently, frequently  somewhat  vaguely,  and  often  inaccurately.  The  term  is  ap- 
plicable clinically  to  thickening  of  arterial  walls,  as  that  condition  manifests 
itself  in  the  radial  arteries  and  other  vessels  readily  accessible  to  investigation. 

Etiology. — Various  views  are  held  as  to  the  state  of  the  arteries  in 
■sclerosis,  and  varied  interpretations  have  been  offered  of  the  changes  noted. 
The  experience  of  the  writer  of  this  article  may  be  briefly  indicated.  Arterio- 
sclerosis occurs  at  different  periods  of  life,  usually  after  40  years  of  age,  but 
it  is  most  commonly  found  in  persons  of  60  or  more  years.  The  etiology 
of  the  condition  is  open  to  question,  but  the  writer  has  seen  typical  cases 
due  to  syphilis,  others  probably  due  to  alcoholism,  and  others  where  the 
cause  could  not  be  satisfactorily  traced.  The  presumption  is  that  the  initial 
iault  is  a  toxaemia,  the  toxic  factor  being  different  in  different  cases. 

Morbid  anatomy. — The  anatomical  change  is  thickening  of  the 
arterial  wall.  The  thickening  is  most  marked  in  the  tunica  media,  and 
consists,  as  a  rule,  of  a  hyperplasia  of  its  muscle  fibres ;  the  intima  shows  a 
variable  degree  of  thickening,  due  to  hyperplasia  of  its  fibrous  elements ; 
the  tunica  adventitia  is  also  often  thickened  from  hyperplasia  of  its  fibrous 
tissue.  With  this  thickening  of  the  wall  the  lumen  is,  as  a  rule,  diminished. 
The  condition  has  atheroma  sometimes  associated  with  it ;  but  many  long 
stretches  of  arteries,  such  as  an  entire  radial,  may  be  examined  without 
any  considerable  atheromatous  change  being  found.     The  combination  has. 


1 64  CIRCULATORY  SYSTEM. 

however,  to  be  borne  in  mind,  for  with  atheroma  superadded  there  is  a 
greater  tendency  to  cerebral  hemorrhage. 

The  relation  between  this  condition  of  the  arteries  and  granular  kidney 
is  widely  misunderstood.  In  arterio-sclerosis,  such  as  has  been  indicated 
here,  the  renal  arteries  and  their  branches  are  similarly  affected,  and  this 
gives  rise  to  areas  of  arterio-sclerotic  atrophy  in  the  kidney,  and  to  the 
naked-eye  and  microscopical  characters  of  one  form  of  granular  kidney. 
On  the  other  hand,  a  primary  kidney  cirrhosis  ultimately  produces  changes 
in  the  systemic  arteries,  closely  resembhng  primary  arterio-sclerosis. 

Symptoms. — The  change  is  indicated  by  the  thickened,  and  sometimes 
tortuous,  condition  of  the  wall  of  the  radial  artery.  The  blood  pressure  within 
this  thickened  vessel  may  be  high  or  low.  The  symptoms  which  bring  the 
patient  under  observation  are  very  varied;  they  may  be  referred  to  the- 
digestive  system ;  they  may  be  referable  to  the  nervous  system,  causing 
complaint  of  insomnia,  drowsiness,  lethargy,  muscular  weakness,  impaired 
memory,  inability  for  mental  concentration,  and,  in  still  more  severe  cases,. 
local  paresis  or  monoplegia.  There  is  usually  enlargement  of  the  heart. 
The  condition  of  the  urine  varies ;  it  may  be  pale  in  colour,  of  low  specific 
gravity,  and  there  may  be  a  history  of  frequent  micturition,  or  of  calls 
during  the  night  to  empty  the  bladder.  At  other  times  the  same  patient 
will  pass  a  smaller  quantity  of  dark-coloured  urine,  with  a  specific  gravity 
of  1020  or  more.  In  the  majority  of  cases  there  is  no  albumin  demon- 
strable by  the  ordinary  tests ;  but  in  some  cases  albumin  is  present.  The 
changes  in  the  arteries  are  to  be  found  in  others  besides  the  radials. 

In  the  purer  cases  of  arterio-sclerosis  there  is  a  progressive  deterioration 
in  the  vital  functions  generally — the  mental  powers  become  weak,  the  circu- 
latory and  digestive  powers  enfeebled,  and  the  muscular  power  diminished. 
These  and  all  the  other  symptoms  which  may  be  present  are  due  to 
diminished  arterial  blood  supply  to  organs,  to  enfeebled  metabolism,  and 
to  inefficient  removal  of  waste  products. 

Diagnosis. — The  thickening  is  to  be  distinguished  from  atheroma 
in  this,  that  the  thickening  is  uniform,  that  is  to  say,  the  vessel  is  thickened 
in  its  entire  circumference  and  along  its  entire  course.  To  the  finger  it- 
feels  like  whip-cord  or  a  thick-walled  rubber  tube.  In  atheroma  the 
thickening  is  irregular,  always  more  marked  on  one  side  of  the  vessel 
than  the  other,  and  it  does  not  affect  a  vessel  uniformly  along  any 
considerable  length.  In  advanced  atheroma  the  areas  of  calcareous  in- 
filtration are  readily  distinguished  from  the  other  parts. 

Treatment. — This  must  be  based  on  physiological  principles.  The 
basis  is  the  regulation  of  diet,  which  requires  to  be  just  sufficient  for  physio- 
logical wants,  easily  digestible,  and  sparingly  nitrogenous.  Elimination  of 
the  waste  products  of  metabolism  is  to  be  favoured  by  attending  to  the 
state  of  the  skin,  by  keeping  the  bowels  acting  freely  without  purgation,, 
and  by  the  free  use  of  bland  liquids  to  ensure  free  urinary  excretion.  As 
regards  medicinal  treatment,  iodide  of  potassium  is  useful  in  all  arterial 
changes  traceable  to  syphilis.  Where  blood  pressure  is  low,  cardiac  and 
general  tonics  are  indicated.  On  the  other  hand,  if  blood  pressure  be 
high,  the  nitrites  are  indicated,  or  even  a  mercurial  laxative  may  be 
required. 

ATHEEOMA. 

Etiology. — The  precise  causes  determining  the  changes  are  not  fully 
known,  but  gout,  rheumatism,  alcoholism,  and   syphilis   are  regarded  as 
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factors  favouring  their  development.  A  tendency  to  this  form  of  degenera- 
tion may  be  inherited,  this  being  indicated  by  its  appearance  in  comparat- 
ively early  life.  It  is  commonly  regarded  as  a  constant  change  in  seniHty ; 
and  atheroma,  more  or  less  extensive,  is  almost  invariably  found  in  the 
arteries  of  old  people.  So  much  is  this  the  case,  that  the  old  aphorism, 
"  A  man  is  as  old  as  his  arteries,"  is  an  axiom  in  practical  medicine  of  far- 
reaching  significance. 

Morbid  anatoray. — Atheroma  is  the  most  common  abnormal  condi- 
tion which  occurs  in  the  arterial  system.  It  affects  the  vessels  irregularly, 
forming  patches  on  the  inner  surface.  The  patches  are  raised,  and  whitish 
or  yellow^ish  in  colour.  In  the  small  arteries  the  atheromatous  patches  are 
distinguishable  from  the  outside  of  the  vessel,  owing  to  the  opacity  and 
thickening  of  the  affected  parts.  On  transverse  section  the  artery  usually 
shows  thickening  on  one  side  only ;  the  section  has  thus  the  "  signet-ring  " 
shape,  the  term  commonly  used  to  describe  it.  It  is  essentially  an  affection 
of  the  tunica  intima,  and  is  characterised  by  a  thickening  of  this  coat,  the 
result  of  a  hyperplasia  of  the  subendothelial  connective  tissues.  Along  with 
this  thickening,  the  deeper  part,  that  is  the  part  next  the  media,  is  the  seat 
of  fatty  or  atheromatous  degeneration,  and  this  area  of  degeneration  becomes 
sooner  or  later  more  or  less  infiltrated  with  calcareous  salts.  The  salts  may 
be  deposited  so  as  to  form  small  nodules,  or,  as  in  the  large  arteries,  plates 
of  considerable  size.  The  large  plates  necessarily  only  occur  in  the  large 
arteries,  and  of  these  the  arch  of  the  aorta  is  usually  the  part  where  the 
calcareous  change  is  most  advanced,  although  any  or  all  of  its  large  branches 
may  be  extensively  affected.  In  the  aorta  the  arch  has  sometimes  an  almost 
complete  casing  of  this  kind,  so  that  slight  violence  leads  to  its  cracking, 
and  to  laceration  of  the  tunica  intima.  Instead  of  becoming  infiltrated 
with  lime  salts,  the  area  of  fatty  degeneration  may  extend  so  as  to  constitute 
what  is  known  as  an  atheromatous  cyst,  the  wall  of  which  may  give  way, 
discharging  its  contents  into  the  blood  stream,  and  leaving  an  atheromatous 
ulcer.  As  regards  the  relation  the  changes  bear  to  each  other,  the  thicken- 
ing of  the  intima  may  precede  the  atheromatous  or  fatty  change ;  while  at 
other  parts  the  conditions  seem  to  appear  simultaneously,  and  to  advance 
hand  in  hand.  The  condition  leads  ultimately  to  atrophy  or  to  fibroid 
degeneration  of  the  middle  or  muscular  coat,  and  thus  to  lessening  of  the 
elasticity  and  the  contractile  power  of  the  vessel. 

Results. — The  results  of  these  changes  in  the  arteries  include  some 
of  the  most  common  conditions  met  with  in  practical  medicine,  and  it  wall 
be  convenient  to  consider  them  under  the  headings  of — (a)  small  arteries, 
(&)  medium-sized,  and  (c)  large  arteries. 

Small  arteries. — Ajnong  the  small  arteries,  the  implication  of  the 
cerebral  and  the  coronary  vessels  is  of  the  greatest  clinical  importance. 

The  cerebral  arteries  occupy  the  foremost  place  in  this  relation.  Owing 
to  the  physical  and  physiological  conditions  of  the  intracranial  circulation, 
they  are  very  frequently  affected  in  this  way.  The  larger  arteries  at  the 
base,  and  their  smaller  nutritive  branches,  may  all  be  extensively  affected. 
Aneurysms  may  form  upon  any  of  them,  and  may  attain  sufficient  dimen- 
sions to  behave  in  many  respects  like  a  tumour  of  entirely  new  growth, 
and  give  rise  to  symptoms  comparable  to  or  identical  with  such.  Other 
two  results,  however,  may  follow  upon  this  affection  of  the  arteries  in  this 
region,  which  are  of  still  greater  importance.  The  first  of  these  is  rupture 
and  haemorrhage ;  the  second  is  thrombosis.  The  symptoms  referable  to 
each  of  these  will  be  considered  under  Cerebral  Lesions. 
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The  coronary  arteries  are  also  frequently  extensively  and  profoundly 
affected.  They,  however,  do  not  manifest  the  tendency  to  rupture  which  is 
such  an  outstanding  characteristic  in  the  cerebral  arteries ;  but,  from  the 
interference  with  theu'  lumen,  and  with  their  elasticity,  the  blood  stream 
passing  through  them  to  the  heart  muscle  is  impeded,  and  the  heart  muscle 
suffers  from  malnutrition.  They  are  also  not  infrequently  the  seat  of  throm- 
bosis, when,  of  course,  the  nutrition  of  the  heart  muscle  is  still  further 
impaired. 

Mediiun-sized  arteries. — In  the  medium-sized  arteries  of  the  limbs, 
atheroma  alone,  or  combined  with  arterio-sclerosis,  may  lead  by  thrombosis 
to  cutting  off  of  the  arterial  blood  supply  to  whole  or  part  of  a  hmb. 
This  is  of  pretty  frequent  occurrence  in  old  people  with  diseased  arteries, 
and  is  the  cause  of  senile  gangrene. 

Large  arteries. — In  the  large  arteries  atheroma  leads  to  such  great 
changes  in  their  walls  that  the  term  arteritis  deformans  is  applied  to  it. 
It  is,  however,  only  in  the  arch  of  the  aorta,  and  in  the  large  vessels 
arising  from  it,  that  the  changes  call  for  detailed  consideration  here. 

Taking  the  arch  of  the  aorta  first ;  it  may  be  affected  in  very  different 
degrees.  It  may  only  show  one  or  two  small  patches  of  no  clinical 
significance.  Even  small  patches,  however,  acquire  importance  if  they  are 
so  placed  as  to  encroach  upon  the  lumen  of  the  coronary  arteries  where 
they  open  from  the  aorta.  When  the  arch  is  extensively  affected,  it 
becomes  dilated  in  proportion  to  the  amount  of  atheroma  present,  and 
the  dilatation-  is  most  marked  where  secondary  changes  have  followed 
upon  the  primary.  The  secondary  changes  which  lead  to  dilatation  are 
atrophy  or  fibrosis  of  the  middle  coat ;  either  of  these  so  weakening  the 
wall  of  the  vessel  that  it  yields  before  the  intra-arterial  pressure.  This 
may  lead  to  dilatation  of  any  of  the  anatomical  segments  of  the  arch,  the 
ascending,  transverse,  or  descending  portion ;  but  it  may  somewhat  uniformly 
affect  the  whole  arch  or  a  large  part  of  it,  and  produce  what  is  known  as 
an  aneurysmal  dilatation. 

This  aneurysmal  dilatation  gives  various  indications  of  its  presence. 
The  arch  may  rise  so  high  that  its  pulsations  may  be  visible  in  the 
episternal  notch.  The  finger  pressed  into  the  notch  readily  feels  the  arch 
in  these  circumstances.  In  extreme  cases  there  may  be  pulsation,  appre- 
ciable to  the  hand  placed  on  the  upper  part  of  the  sternum  and  the 
adjoining  cartilages  and  spaces.  The  area  of  percussion  dulness  in  the 
same  region,  corresponds  with  the  degree  of  dilatation.  On  auscultation, 
a  systolic  murmiu"  may  be  present,  and  the  second  aortic  sound  is 
accentuated. 

The  arch  may  be  extensively  infiltrated  with  calcareous  material,  follow- 
ing upon  atheroma,  so  that  it  may  be  transformed  into  an  almost  uniformly 
rigid  tube ;  the  vessel  in  these  circumstances  being  always  much  dilated. 
When  the  aorta  is  extensively  affected,  the  aortic  cusps  are  also  commonly 
affected,  but  this  is  not  invariably  the  case.  On  the  other  hand,  with  but 
comparatively  slight  affection  of  the  vessel,  the  valves  may  be  profoundly 
altered  in  structure  and  in  function.  Whenever  the  arch  is  materially 
affected,  its  elasticity  is  correspondingly  lessened,  and  as  the  normal 
elasticity  is  an  important  factor  in  facilitating  the  onward  passage  of 
the  blood,  the  converse  holds  when  the  vessel  is  atheromatous  or 
calcareous. 

Diagnosis. -^The  diagnosis  of  atheroma  depends  upon  the  existence 
of  changes  in  the  radial  arteries,  and  the  occurrence  of  symptoms  referable 
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to  intracranial  haemorrhage  or  thrombosis  on  the  one  hand,  or  of  cardiac 
failure  and  degeneration  on  the  other.  These  will  be  considered  fully  in  the 
chapters  on  Cerebral  and  Cardiac  Lesions.  Atheroma  of  the  radial  arteries 
is  recognised  by  the  thickened  and  hard  condition  of  the  vessel  wall ;  this 
not  affecting  it  uniformly,  but  irregularly.  When  calcareous  infiltration 
has  occurred,  the  areas  so  affected  are  recognised  by  the  rigid  state  of  the 
vessel  wall.  While  it  may  be  legitimately  inferred  from  this  condition  of 
the  radial  that  the  cerebral  and  coronary,  as  well  as  the  large  arteries,  are 
similarly  affected,  it  is  not  an  absolute  indication  that  these  are  equally 
diseased.  Moreover,  marked  atheroma  of  the  aorta  or  of  the  cerebral  or 
coronary  arteries  is  frequently  found,  without  much  evidence  of  the  condi- 
tion being  present  in  the  radials.  Still,  while  allowing  for  these  comparat- 
ively exceptional  cases,  the  state  of  the  radials  may  be  taken  as  a  fairly 
reliable  indication  of  the  condition  of  the  arterial  walls  in  other  parts. 

ENDAETEEITIS  OBLITEEANS. 

This  condition  differs  essentially  from  atheroma.  It  is  characterised  by 
a  thickening  of  the  tunica  intima,  due  to  a  hyperplasia  of  the  subendothelial 
fibrous  tissue.  It  affects  the  intima  uniformly  and  progressively,  so  that 
the  lumen  of  the  part  of  the  vessel  affected  becomes  gradually  smaller, 
until  it  is  finally  obliterated.  The  thickened  part  does  not  undergo  the 
fatty  and  atheromatous  degeneration  which  characterises  atheroma,  neither 
does  it  become  infiltrated  with  lime  salts.  Occurring  in  the  vessels  of  the 
brain,  it  is  due  to  syphihs ;  in  fact,  when  due  to  syphilis,  the  cerebral 
vessels  are  those  which  are,  if  not  solely,  certainly  mainly  affected.  The 
condition  does  not  affect  uniformly  any  extensive  tract  of  artery,  but  only 
circumscribed  portions  of  it,  giving  rise  to  nodular  thickenings  and  opacities 
in  its  course.  It  leads  to  a  gradual  diminution  of  blood  supply  to  the 
portions  of  brain  supplied  by  the  affected  vessel,  and  to  consequent  cerebral 
degeneration,  until,  finally,  the  supply  is  completely  cut  off.  Before  the 
endarteritis  completely  occludes  the  vessel,  it  may  be  blocked  by  thrombosis, 
when,  of  course,  the  consequences  to  the  brain  are  the  same  as  in  the 
former  case.  Although  endarteritis  obliterans  is,  in  its  more  important 
manifestations,  syphilitic  in  origin,  a  corresponding  anatomical  change 
occurs  in  the  kidneys  and  lungs  in  cirrhosis  of  these  organs,  and  not 
infrequently  in  areas  of  carcinomatous  new  growths. 

AOETITIS,  OE  ACUTE  AETEEITIS. 

This  condition  is  analogous  to  syphilitic  endarteritis  obliterans.  It 
specially  occurs  in  the  aorta,  and  is  characterised  by  the  presence  of  raised 
grey  swellings  of  considerable  extent  on  the  inner  aspect  of  the  vessel.  The 
condition  may  affect  the  greater  part  of  the  arch.  The  areas  are  due  to  a 
thickening  of  the  tunica  intima,  corresponding  anatomically  to  that  present 
in  atheroma  and  obliterative  endarteritis ;  but  there  is  little  or  no  tendency 
to  fatty  degeneration,  as  in  atheroma,  and  the  wall  is  not  uniformly  affected 
as  in  endarteritis  obliterans  affecting  smaller  arteries.  In  addition  to  the 
affection  of  the  internal  coat,  both  the  middle  and  outer  coats  show  evidence 
of  inflammation,  by  the  occurrence  of  areas  of  small-celled  infiltration  in 
them.  Similar  areas  are  also  found  in  the  thickened  intima.  The  condition 
is  probably  syphilitic.  As  regards  diagnosis,  it  has  not  yet  .been  clinically 
differentiated  from  atheroma. 


i68  CIRCULATORY  SYSTEM. 


CALCAEEOUS  INFILTKATION. 


In  addition  to  the  calcareous  infiltration  of  arteries,  which  occurs  in 
atheroma,  another  form  occurs  in  which  the  infiltration  is  into  the  middle 
coat  of  the  vessel.  The  condition  is  met  with  affecting  extensive  tracts  of 
middle-sized  and  smaller  arteries,  both  those  carrying  blood  to  the  viscera 
or  supplying  the  limbs.  The  vessels  affected  are  converted  into  rigid  tubes 
through  which  the  blood  continues  to  flow,  although  in  a  sluggish  stream. 
The  condition  is  diagnosed  by  the  state  of  the  arteries  within  reach  of 
digital  examination. 

MILIAEY  ANEUKYSMS 

These  are  minute  aneurysms  which  form  on  the  nutrient  branches  of 
the  cerebral  arteries.  They  may  be  present  in  great  numbers,  and  are 
a  common  site  of  small  hasmorrhages  in  various  parts  of  the  brain.  'The 
occurrence  of  these  haemorrhages  from  time  to  time  is  marked  by 
symptoms  which  are  not  infrequently  mistaken  for  the  "congestive 
attacks  "  of  general  paralysis.  The  aneurysms  are  associated  with  arterio- 
sclerosis, and  in  some  instances  are  almost  certainly  syphilitic.  The 
minute  changes  which  lead  to  their  formation  ^have  not  yet  been  satis- 
factorily determined,  although  Charcot  and  Bouchard  regarded  them  as 
following  upon  a  periarteritis  while  Zenker  placed  the  initial  change  in 
the  intima. 

ANEUEYSM. 

Etiology  and  morbid  anatomy. — An  aneurysm  is  a  circum- 
scribed dilatation  of  an  artery,  and  as  the  aorta  is  the  commonest  site 
of  the  lesion,  we  shall  confine  our  description  to  a  consideration  of  the 
symptoms  which  are  caused  by  it  in  this  vessel.  Atheroma  is  certainly 
the  commonest  cause  of  aneurysm.  That  aneurysm  is  more  commonly 
produced  in  the  aorta  than  elsewhere,  is  due  to  the  special  strain  to 
which  its  walls  are  subjected  in  physical  strain  of  all  kinds.  This  is 
borne  out  by  the  fact  that  it  is  more  common  in  the  male  than  in 
the  female  sex ;  and  amongst  males  it  occurs  most  frequently  in  men 
who  follow  laborious  occupations  and  who  require  from  time  to  time 
to  put  forth  great  physical  effort.  It  occurs  in  labourers,  iron-workers, 
soldiers,  and  others.  Some  authorities  hold  that  aneurysm  always  has 
its  origin  in  syphilis;  but  unless  it  be  contended  that  atheroma  is  invariably 
syphilitic — a  doctrine  which  cannot  be  accepted — the  contention  has  always 
seemed  to  us  to  be  unreasonable.  The  dilatation  may  form  a  distinct  sac 
or  cup-like  diverticulum  ;  or  it  may  constitute  merely  a  localised  bulging. 
It  may  occur  at  any  part  of  the  arch,  but  it  may  involve  the  greater  part 
of  it  in  its  entire  circumference.  In  this  case  there  is  much  deformity  of 
the  internal  surface  of  the  vessel,  and  the  aortic  cusps  are  often  much 
altered.  The  sac  may  be  largely  composed  of  some  of  the  arterial 
coats,  but  frequently  a  considerable  part  of  it  is  of  new  formation. 
The  interior  has  deposits  of  fibrin  and  other  elements  derived  from 
the  blood. 

Symptoms  and  diagnosis. — The  symptoms  which  are  manifested 
depend  upon  the  situation  and  the  size  of  the  aneurysm,  and  are  subjective 
and  objective.  The  subjective  symptoms  may  be  pain,  palpitation,  impairment 
of  voice  or  of  vision ;  but  none  of  these  are  pathognomonic,  or  do  more 
than  suggest  the  possibility  of  aneurysm.     The  diagnosis  depends  on  the 


DISEASES  OF  THE  ARTERIES.  169 

existence  of  a  variety  of  phenomena,  and  of  considerations  referred  to  below. 
The  evidence  is  partly  direct  and  in  part  indirect. 

Inspection  and  palpation.  —  The  presence  or  absence  of  visible 
pulsation  necessarily  depends  upon  the  situation  of  the  aneurysm.  It 
can  only  be  present  when  the  aneurysm  is  so  situated  that  it  comes 
into  contact  with  the  chest  wall,  or  extends  upwards  into  the  neck  from 
behind  the  manubrium  sterni.  An  aneurysm  may  thus  visibly  pulsate  to 
the  right  or  left  of  the  upper  part  of  the  sternum,  or  above  it.  The 
pulsation  also  A-aries  according  to  the  size  of  the  anemysm ;  in  large 
aneiu-ysms,  the  upper  part  of  the  sternum,  and  the  adjoining  interspaces, 
cartilages,  and  ribs,  show  the  pulsations  of  the  underlying  sac.  The 
pulsation,  when  it  is  visible,  is  of  course  readily  felt  on  palpation ;  but  in 
some  cases  the  transmitted  pulse  of  the  aneurysm  may  be  felt  when  there 
is  no  visible  pulsation.  This  is  of  importance  as  a  diagnostic  point, 
because  of  the  absence  of  such  a  transmitted  pulse  from  the  normal  aorta. 
In  addition,  the  closure  of  the  aortic  valves  may  be  markedly  accentuated, 
and  the  resultant  vibrations  appreciated  by  palpation.  When  the  aneurysm 
is  large,  there  may  be  distinct  bulging  of  the  upper  part  of  the  sternimi  and 
adjoining  parts.  In  comparatively  small  aneurysms,  when  sacculated,  there 
may  be  distinct  localised  bulging,  usually  on  one  or  other  side  of  the 
sternum,  or  above  the  sternal  notch,  according  to  the  part  of  the  arch 
aftected,  or  to  which  of  the  vessels  arising  from  it  is  the  seat  of  the 
aneurysm.  In  abdominal  aneurysms  the  swelling  and  pulsation  may  be 
very  marked. 

Tracheal  tugging  is  a  sign  which  should  be  always  looked  for,  as 
it  is  occasionally  present  in  aneurysm  of  the  arch  of  the  aorta.  The 
name  is  applied  to  a  rhythmic  drawing  down  or  tugging  upon  the 
larynx,  the  result  of  the  aneurysmal  sac  having  formed  strong  adhesions  to 
the  trachea.  It  is  best  felt  by  raising  the  chin  and  grasping  the  thyroid 
cartilage  between  the  thumb  and  forefinger,  and  pulling  it  gently  upwards. 

Percussion. — The  percussion  sound  over  the  aneurysm  is  dull  It 
is  also  dull  over  other  tumours  and  o^'er  various  lesions  occurring  in  the 
upper  part  of  the  anterior  edges  of  the  lungs.  Bearing  these  facts  in  mind, 
the  existence  of  an  area  of  dulness  in  a  circle  the  diameter  of  which  would 
traverse  the  sternum  about  the  level  of  the  second  cartilage,  might  be  a 
sign  of  aneurysm.  Without  the  presence  of  other  and  more  important 
signs,  this  is,  however,  of  little  value. 

Auscultation. — On  auscultation  there  may  be  a  murmur  which  is 
systolic  in  time,  that  is,  which  coincides  with  ventricular  systole.  The 
murmur  is  the  result  of  fluid  vems  being  formed  by  the  blood  passing  into 
the  wider  channel  of  the  aneurysm.  A  murmur  is,  however,  not  present 
in  all  cases  of  aortic  aneurysm,  and  it  has  to  be  borne  in  mind  that  a 
systolic  murmur  heard  over  an  aneurysm  may  be  produced  not  in  the 
anemysm  itself,  but  at  the  aortic  orifice,  the  result  of  a  lesion  there.  The 
aortic  orifice  is  also,  no  doubt,  the  seat  of  origin  of  a  diastolic  murmur 
which  may  be  present  over  the  aneurysm.  At  all  events,  if  produced  in 
the  sac,  it  can  hardly  occur  without  an  accompanpng  aortic  reflux. 

These  are  the  signs  which  may  be  present  on  the  physical  examination 
of  the  part,  but  there  are  signs  of  another  class  which  have  to  be  inquired 
into,  and  which  often  materially  assist  the  diagnosis.  These  signs  are 
produced  by  pressure  upon  suiTounding  tissues  and  structures,  and  the 
structures  so  pressed  upon  are  necessarily  determined  by  the  anatomical 
seat  of  the  aneurysm. 
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Symptoms  due  to  presstire. — The  main  structures,  pressure  on  which 
gives  rise  to  symptoms,  are — bone,  as  the  vertebra?,  sternum,  or  ribs; 
large  blood  vessels,  as  the  superior  vena  cava,  the  right  or  left  innominate, 
and  the  pulmonary  artery ;  nerves,  as  the  phrenic,  pneumogastric,  recurrent 
laryngeal,  or  sympathetic ;  the  oesophagus,  or  one  of  the  hollow  viscera  of 
the  abdomen ;  the  trachea,  or  one  or  other  bronchus. 

Pressure  on  bone  leads  to  erosion,  and  this  is  associated  with  pain. 
When  the  aneurysm  is  on  a  part  of  the  vessel  which  is  in  contact  with 
the  vertebrfe,  pain  in  the  back,  between  the  shoulders,  may  be  an  early 
symptom.  As  the  case  advances,  there  is  tenderness  on  pressure  over 
the  affected  bones,  and  the  erosion  may  become  so  advanced  that  even 
spinal  curvature  may  result,  and  irritation  may  be  set  up  in  the  spinal 
meninges,  and  may  extend  to  the  cord.  On  the  other  hand,  when  the 
aneurysm  is  so  situated  that  its  expansion  is  forwards,  the  sternum,  ribs, 
and  cartilages  may  be  eroded,  thinned,  and  bulged  to  a  very  great  degree 
forwards.  The  bulging  may  indeed  be  carried  to  such  an  extent  that  the 
aneurysmal  sac  is  covered  by  little  save  skin,  which  may  be  so  irritated 
and  stretched  that  it  becomes  red  and  inflamed. 

Pressure  on  any  of  the  large  venous  trunks,  obstructing  the  flow  of  the 
blood  through  them,  leads  to  congestion  behind  the  point  of  obstruction; 
thus,  if  the  pressure  be  on  the  superior  cava,  the  vessels  in  the  neck,  face, 
and  upper  limbs  become  turgid.  When  the  obstruction  is  great  the 
congestion  is  proportionately  great,  and  causes  oedema  of  the  parts  men- 
tioned.    The  vessels  of  the  brain,  of  course,  suffer  with  the  others. 

Among  nerves,  the  nerve  which  is  most  commonly  pressed  upon  is  the 
left  recurrent  laryngeal,  as  it  hooks  round  the  aorta  before  proceeding 
upwards  to  its  distribution  to  the  muscles  of  the  larynx.  Pressure  here 
causes  paralysis  of  the  left  vocal  cord  and  a  corresponding  affection  of  voice. 
The  nerve  on  the  right  side  is  sometimes  involved.  The  sympathetic  is 
also  not  infrequently  pressed  upon,  and  leads  to  inequality  of  the  pupils  or 
to  unilateral  sweating  of  the  face  and  neck.  Symptoms  due  to  pressure 
upon  the  phrenic  or  the  pueumogastric  are  rare,  but  the  diaphragm  may 
be  paralysed.  It  is  also  probable  that  in^'olvement  of  the  plexuses,  to  the 
formation  of  which  the  pneumogastric  and  sympathetic  contribute,  accounts 
for  changes  which  sometimes  occur  in  the  lung,  and  which  appear  to  be  the 
result  of  trophic  disturbances.  The  nerves  passing  out  to  the  periphery 
may  be  implicated,  causing  sensory  and  motor  disturbances. 

Pressure  on  the  oesophagus  is  common,  and  may  interfere  with  swallow- 
ing, leading  to  dysphagia  or  even  to  complete  obstruction.  In  all  cases  of 
cesophageal  obstruction,  the  possibility  of  aneurysm  being  the  cause  has  to 
be  borne  in  mind,  because  of  the  danger  of  rupturiag  the  aneurysm  to  which 
the  patient  would  be  exposed  were  an  attempt  made  to  force  a  bougie 
through  the  obstruction.  In  the  abdomen,  pressure  on  various  structures 
produces  manifold  effects,  even  such  a  change  as  cutaneous  bronzing  having 
been  seen. 

Pressure  on  the  trachea  at  its  lower  part  leads  to  dyspncea  in  proportion 
to  the  amount  of  mechanical  obstruction  produced  by  the  pressure.  It 
also  leads  to  irritation  of  the  mucous  membrane  and  sometimes  to 
distinct  stridor  in  respiration,  with  a  brassy  or  croaking  character  of 
cough,  which  is  quite  characteristic  of  laryngeal  obstruction.  Pressure  on 
a  bronchus,  like  pressure  on  the  trachea,  produces  more  or  less  mechanical 
obstruction  to  the  entrance  of  air  into  the  corresponding  lung,  and  to  a 
proportionate   dyspnoea,  or  to  dyspnoea  on  exertion.      The  bronchus  is. 
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however,  also  irritated  by  the  pressure,  the  mucous  membrane  becoming 
inflamed  and  catarrhal.  This  causes  cough,  and  the  expectoration,  when 
present,  consists  of  the  secretion  from  the  inflamed  area.  If  the  inflamma- 
tion be  intense,  the  expectoration  may  be  more  or  less  sanguineous  or  blood- 
stained. When  the  obstruction  is  considerable,  changes  occur  in  the  lungr 
which  are  the  result  of  collapse  and  of  chronic  inflammatory  changes,  and 
are  identical  with  those  caused  by  pressure  upon  a  bronchus  from  other 
causes.  These  changes  and  the  physical  signs  produced  by  them  may  be 
the  only  evidence  during  life  which  may  lead  either  to  the  diagnosis  or  the 
suspicion  of  aneurysm.  The  changes  which  occur  in  the  lung,  while  pro- 
bably in  the  main  the  result  of  obstruction  to  the  free  entrance  and  exit 
of  air,  appear  in  some  cases  to  be  in  part  the  result  of  trophic  changes, 
brought  about  by  pressure  on  nerve  filaments  belonging  to  the  nerve  plexuses 
in  this  situation. 

Two  other  points  connected  with  the  circulation  have  yet  to  be  indicated. 
The  first  of  these  is  the  comparison  of  the  two  radial  arteries.  There 
is  not  infrequently  a  decided  loss  in  equality,  the  one  being  much  smaller 
than  the  other ;  and  sometimes  there  is  even  a  slight  difference  in  time  in 
the  pulse  in  the  two  vessels.  The  condition  is  due  to  the  involvement  of 
the  parent  artery,  as  it  arises  from  the  aortic  arch,  in  such  a  manner  as  to 
partially  obstruct  its  lumen  and  the  flow  of  blood  into  it.  The  second  is 
the  displacement  of  the  heart  downwards  and  outwards  when  the  aneurysm 
is  large,  and  the  hypertrophy  of  the  left  ventricle,  w^hich  may  be  present 
even  with  a  comparatively  small  aneurysm. 

X-rays  in  the  diagnosis  of  aneurysm. — The  Eontgen  rays  may  be  the 
means  of  determining  both  the  existence  and  the  locality  of  internal 
aneurysm. 

Course. — The  further  course  of  a  case  of  aneurysm  is  frequently 
determined  by  the  comphcations  already  referred  to.  Changes  in  the  luug, 
obstruction  of  the  oesophagus  or  trachea,  and  obstruction  to  the  venous 
return  to  the  heart,  may  induce  progressive  debility,  and  terminate  in  death 
from  exhaustion  and  inanition.  Eupture  of  the  aneurysmal  sac  is,  however, 
the  more  frequent  mode  of  termination,  death  occurring  from  haemorrhage, 
which  may  be  external  or  internal.  External  rupture  only  occurs  in  those 
comparatively  rare  cases  in  which  the  aneurysm  enlarges  enormously  for- 
w^ards,  and  leads  to  erosion  of  the  sternum  or  ribs,  and  finally  to  inflamma- 
tion and  ulceration  of  the  skin.  Internal  rupture  is  much  more  common, 
and  may  occur  in  a  variety  of  dii'ections,  namely,  into  the  oesophagus,  the 
trachea,  the  bronchi,  the  lung,  the  pleura,  or  the  pericardium.  In  all  these 
death  speedily  follows,  if  the  haemorrhage  be  large ;  but  there  may  be  several 
recnrrences  of  slight  haemorrhage  before  the  larger  and  fatal  one 
occurs. 

Occasionally  an  aneurysm  opens  into  one  of  the  large  veins,  as  the 
innominate.  This  is  evidenced  during  life,  not  only  by  the  distension  of 
veins,  but  by  the  presence  of  a  wave  in  them  synchronous  with  the  disten- 
sion of  the  aneurysm,  and  therefore  with  ventricular  systole.  An  aneurysm 
at  the  commencement  of  the  aorta  may  open  into  the  pulmonary  artery, 
which  leads  to  an  admixture  of  arterial  and  venous  blood  going  to  the  lungs, 
and  a  corresponding  deficiency  in  aeration,  with  its  attendant  consequences 
— cyanosis  and  dyspnoea.  Further,  it  may  rupture  into  one  of  the  auricles, 
or  even  into  one  of  the  ventricles,  the  right  being  the  more  common. 

Prognosis. — The  prognosis  of  aneurysm  depends  upon  its  position 
and  size,  and  upon  the  patient's  circumstances.    If  enlargement  is  occurring. 
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in  spite  of  rest  and  suitable  treatment,  even  the  immediate  prognosis  is  bad, 
for  rupture  may  occur  at  any  moment.  Cure  in  the  true  sense  is,  of  course, 
impossible  for  aortic  aneurysm ;  but  in  many  cases  it  is  undesirable  to  take 
a  gloomy  view,  for  life  may  be  prolonged  for  many  years,  and  death  occur 
from  some  intercurrent  affection,  neither  directly  nor  iudii-ectly  attributable 
to  the  aneurysm. 

Treatment. — The  treatment  of  aneurysm  has  to  be  regarded  both 
from  the  standpoint  of  prevention  and  of  palliation.  The  cure  of  an  estab- 
Ushed  anemysm,  in  the  sense  of  restoring  the  vessel  to  the  normal  state,  is 
impossible,  and  the  term  can  be  used  only  in  a  relative  sense,  or  as  a  figure 
of  speech. 

The  prevention  of  the  lesion  involves  the  consideration  of  the  causes 
and  possible  treatment  of  atheroma.  Some  physicians  contend  that  aneur- 
ysm is,  in  the  great  majority  of  cases,  if  not  in  all,  the  result  of  syphilis, 
which  implies  that  the  changes  in  the  vessel  preceding  the  development  of 
aneurysm  are  syphilitic.  This  doctrine  has  not  obtained  universal  accept- 
ance ;  and  there  can,  we  think,  be  no  doubt  that  atheroma  occurs  in  rheum- 
atic and  gouty  persons,  or  in  persons  whose  tissue  metabolism  is  modified 
or  influenced  by  a  diathesis  in  one  or  other  of  these  directions.  This  being 
so,  the  aim  of  the  physician  who  recognises  the  early  indications  of  arterial 
degeneration  must  be  to  combat  the  diathesis,  and  thus  to  arrest  or  retard 
the  progress  of  the  condition.  When  degeneration  is  present,  the  avoid- 
ance of  physical  strain  of  all  kinds,  which  increases  intra-arterial  pressure, 
is  to  be  studiously  avoided ;  for,  under  such  strain,  the  degenerated  and 
weakened  arterial  wall  yields,  and  may  do  so  suddenly  and  abruptly  at 
some  specially  weak  point. 

When  the  aneurysm  is  established,  the  first  consideration  is  a  like 
avoidance  of  all  causes  which  increase  intravascular  tension.  With  this 
object  in  view,  arduous  physical  labour  or  exercise  must  be  given  up.  This 
point  must  be  insisted  upon,  if  the  enlargement  of  the  aneurysm  is  to  be 
prevented  or  delayed.  It  is,  moreover,  desirable  that  the  patient  should 
have  an  intelligent  understanding  of  his  own  case,  so  that  he  may  avoid 
all  sudden  temptations  to  physical  strain.  If  there  be  a  suspicion  of 
syphilitic  taint,  treatment  with  the  iodides  is  indicated.  The  general  con- 
dition of  the  circulation  ought  to  be  regulated ;  if  there  be  a  tendency  to 
plethora,  or  if  there  be  evidence  of  general  vascular  degeneration,  rich  and 
stimulating  foods  of  all  kinds  are  to  be  avoided,  and  all  alcoholic  liquors, 
save  in  very  small  quantity.  Particular  attention  should  be  directed  to 
the  state  of  the  bowels,  care  being  taken  that  they  move  regularly,  fully, 
and  without  straining.  This  last  precaution  is  liable  to  be  overlooked,  and 
it  has  to  be  constantly  borne  in  mind  that  strainiag  at  stool  is  a  form  of 
effort  which  is  dangerous,  and  requires  special  instructions  for  its 
avoidance. 

When  an  aneurysmal  sac  is  enlarging,  or  has  attained  a  size  which 
makes  the  possibihty  of  the  rupture  a  cause  of  anxiety,  the  question  of 
further  treatment  has  to  be  carefully  considered.  It  is  unnecessary  to 
dwell  in  detail  upon  aneurysms  in  which  the  question  of  ligature  arises. 
These  are  fully  considered  in  works  on  surgery.  Here  it  is  only  necessary 
to  bear  in  mind  that  the  principle  underlying  treatment  by  ligature  is  the 
arrestment  of  the  blood  stream  through  the  sac,  and  thus  the  removal  of 
the  danger  that  the  sac  should  give  way  before  the  blood  pressure. 

From  the  medical  standpoint  the  aim  is  different.  The  pressure  of  the 
blood  stf  eam  is  moderated  by  rest,  and  by  means  of  food  and  drugs.     These 
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have  also  supplementary  beneficial  action  in  favouring  the  precipitation 
of  fibrin  within  the  sac,  which  is  thereby  mechanically  strengthened 
and  saved  from  the  direct  intravascular  pressure.  Tufnell's  treatment 
was  directed  to  facilitate  and  hasten  this  intra-aneurysmal  coagulation. 
It  consists  in  keeping  the  patient  absolutely  at  rest  in  bed,  and  diminishing 
the  diet  to  such  a  degree  that  it  is  only  sufficient  for  the  bare  support  of  life. 
The  treatment  got  an  extensive  trial  after  it  was  first  advocated,  but 
the  results  have  not  been  sufficiently  satisfactory  to  have  led  to  the  general 
adoption  of  a  method  which  is  exceedingly  irksome,  and  even  intolerable  to 
many  patients. 

With  a  similar  object  in  view,  Balfour  advocated  the  adminis- 
tration of  iodide  of  potassium.  This  treatment  is  as  satisfactory  as  any 
other.  We  beb'eve,  however,  that  the  amelioration  of  symptoms,  and  any 
reduction  in  the  size  of  the  sac,  are  the  result  of  rest  and  the  regulation  of 
the  blood  pressure  rather  than  anything  else.  The  power  of  iodide  of 
potassium  to  reduce  blood  pressure  must,  however,  have  full  weight  given 
to  it,  and  its  administration,  combined  with  rest  and  a  careful  dietary,  may 
be  adopted  with  advantage.  It  requires,  however,  to  be  carefully  watched 
and  regulated.  The  iodide  serves  another  useful  purpose  in  relieving  the 
pains  which  are  liable  to  occur  in  the  course  of  the  affection.  In  advanced 
cases,  especially  where  bone  is  being  eroded  by  pressure,  the  iodides  may 
require  to  be  combined  with  morphine,  or  the  latter  may  have  to  be 
administered  hypodermically.  More  recently  the  hypodermic  administra- 
tion of  gelatin  dissolved  in  artificial  serum  has  been  employed.  It  is  as 
yet  too  soon  to  express  any  opinion  as  to  its  value. 

One  or  two  other  resources  remain  for  consideration  in  advanced  cases, 
where  the  aneurysm  bulges  to  such  an  extent  on  the  surface  that  external 
rupture  appears  to  be  imminent.  One  of  these  is  galvano-puncture.  The 
object  of  galvano-puncture  is  to  induce  coagulation,  and  thus  to  protect 
the  wall  of  the  aneurysm  from  the  direct  distensile  effect  of  the  intra- 
vascular pressure ;  this,  as  has  been  already  pointed  out,  being  the  object 
aimed  at  in  other  methods  of  treatment.  It  is  well  to  point  out  here  that, 
in  the  nature  of  things,  it  is  only  to  sacculated  aneurysms  that  this  method 
of  treatment  is  applicable.  In  diffuse  or  localised  aneurysmal  dilatation, 
the  formation  of  clot  is  not  suitable,  and  would  be  dangerous  on  account 
of  the  ease  with  which  the  clot  could  be  detached  and  lead  to  embolism. 
In  cases  where  it  is  desired  to  use  all  possible  means  of  inducing  coagula- 
tion, galvano-puncture  may  be  aided  by  the  introduction  of  fine  gold  wire 
into  the  sac.  Another  method  is  that  introduced  by  Macewen,  scratch- 
ing the  interior  of  the  wall  of  the  sac  so  as  to  roughen  it  and  favour 
coagulation. 

THEOMBOSIS  AND  EMBOLISM 

Thrombosis  is  the  coagulation  of  blood  in  a  vessel.  It  has  already  been 
referred  to  under  Atheroma  and  Obliterative  Endarteritis,  these  being  the 
conditions  in  which  it  mainly  occurs.  It  is  of  especial  gravity  when 
occurring  in  the  cerebral  or  coronary  arteries.  It,  however,  also  occurs  in 
the  arteries  of  the  limbs,  giving  rise  to  senile  gangrene,  from  the  cutting  off 
of  the  blood  supply  to  the  part. 

Embolism  is  the  conveyance  and  arrest  of  some  foreign  body  in  an  artery. 
It  usually  consists  of  a  portion  of  detached  fibrin  from  endocarditis,  or  from 
an  aneurysm,  and  occurs  at  a  point  where  the  vessel  bifurcates.  It  com- 
monly occurs  in  internal  organs,  as  the  brain,  spleen,  and  kidney,  and  gives 


1 74  CIR  C ULA  TORY  S\  ^STEM. 

rise  to  symptoms  which  are  considered  under  these  organs.  If  the  embolus 
be  infective,  an  acute  inflammation  of  the  arterial  wall  ensues,  which  ex- 
tends to  siu-rounding  tissues,  and  usually  terminates  in  abscess  formation. 

^ILLIA^I  RUSSELL. 


DISEASES   OF  THE  ^"EINS. 

DISTENSION. 

As  a  result  of  the  anatomical  structure  of  the  wall  of  veins,  thev  are 
capable  of  a  degree  of  distension  that  is  not  possible  in  the  arteries.  This 
distension  occurs  on  the  distal  side  of  any  point  at  which  obstruction  has 
occm'red.  Cardiac  disease  and  pulmonary  disease  are  the  common  causes 
of  engorgement  and  distension  of  the  whole  venous  system;  cirrhosis  of 
the  liver  is  the  common  cause  of  a  similar  distension  of  the  portal  system. 
Apart  from  these,  more  locahsed  distensions  occur  from  obstruction  in  the 
com'se  of  one  of  the  principal  veins,  either  from  pressm^e  on  it  by  tumom-, 
or  from  conditions  of  the  vein  wall  which  lead  to  complete  thrombosis,  or 
inflammatory  exudation.  "When  obstruction  occurs,  the  branches  normally 
retiu-niug  their  blood  by  the  occluded  vessel  become  engorged,  distended,  and 
elongated.  The  result  is  hvidity  and  oedema  of  the  part.  Death  of  the  part 
does  not  usually  occui',  as  the  collateral  venous  circulation  is  generally  suffi- 
cient to  prevent  this. 

VARICOSITY. 

Tills  is  a  condition  of  localised  and  more  or  less  permanent  distension 
of  veins.  The  condition  is  most  fi'equently  seen  in  the  lower  limbs,  and 
there  it  is  the  result  of  prolonged  standing  in  persons  who  presumably  have 
abnormally  weak  vein  walls.  The  tendency  is  in  some  instances  distinctly 
hereditary.  As  a  result  of  prolonged  over-distension,  the  vera  valves 
become  incompetent,  and  this  necessarily  leads  to  a  still  higher  degree  of 
distension,  which  becomes  a  source  of  danger  from  the  ease  with  which  at 
any  part  a  vessel  may  give  way  from  slight  local  injury.  When  an  accident 
of  the  kind  occm-s,  there  is  very  profuse  htemorrhage,  which  not  infrequently 
has  a  fatal  issue,  from  the  ignorance  of  the  person  to  whom  the  accident 
happens  as  to  how  the  bleeding  may  be  arrested. 

A  limb  whose  vessels  are  varicose  is  also  liable  to  develop  ulcers  from 
slight  injuries ;  the  reason  being  that  the  soft  tissues  are  poorly  nourished 
owing  to  the  obstruction  to  the  circulation,  and  that  consequently  both 
their  power  of  resistance  and  their  reparative  powers  are  lowered. 

Varicosity  is,  however,  frequently  the  result  of  pressm-e  upon  a  venous 
trunk.  The  most  common  cause  of  this  is  pehdc  tumour,  which  compresses 
one  or  both  iliac  veins  and  leads  thus  to  varicose  veias  in  the  lower  Hmbs. 
Pelvic  inflammation,  by  surrounding  and  compressing  the  iliac  or  its 
external  branch,  may  produce  a  hke  result. 

Varicosity  also  occurs  ia  venous  radicles  and  capillaries  on  the  face 
(especially  the  cheeks  and  nose),  on  the  ears,  and  on  the  posterior  fauces. 
On  the  face  and  ears  the  condition  is  induced  or  favoured  by  a  variety  of 
causes — as  mitral  lesion,  puhnonary  disease,  exposure,  alcoholism,  gout,  and 
senihty.  In  the  fauces  it  results  from  chronic  or  recxu-ring  pharyngitis,  and 
may  be  gouty 
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NEW  GEOWTHS. 

New  growths,  with  the  exception  of  tubercle,  do  not  develop  primarily 
in  intimate  connection  with  veins.  Veins,  however,  are  frequently  second- 
arily affected,  this  occurring  mainly  by  extension  from  adjoining  parts. 
In  this  way  the  wall  of  a  vein  may  be  the  seat  of  a  cancerous,  sarcomatous, 
or  tuberculous  lesion.  This  may  lead  to  thrombosis  at  the  affected  part,  and 
consequent  occlusion  of  the  channel.  It  may,  however,  lead  to  ulceration, 
with  escape  into  the  blood  stream  of  tuberculous,  cancerous,  or  sarcomatous 
material,  which  is  then  carried  to  other  parts  or  organs,  leading  to  secondary 
infection  of  these. 

PHLEBITIS. 

Veins  are  frequently  the  seat  of  inflammation.  It  may  either  occur  as 
a  dkect  extension  from  adjoinmg  wounds  or  tissues ;  it  may  be  primary,  or 
it  may  be  dependent  upon  causes  to  which  reference  will  presently  be  made. 
It  is  characterised  anatomically  by  distension  of  the  vaso-vasorum  and  exu- 
dation into  the  vein  wall.  The  affection  of  the  vessel  wall  leads  to  precipit- 
ation of  fibrin  on  its  inner  surface,  and  usually  to  complete  thrombosis. 

Etiology. — Phlebitis  may  be  idiopathic.  It  sometimes  occurs  without 
any  apparent  local  cause,  in  rheumatic  or  gouty  subjects,  and  the  writer 
has  met  with  cases  in  the  popliteal  vein,  which  ha^'e  been  erroneously  diag- 
nosed as  rheumatism.  It  is  also  liable  to  occur  in  the  course,  or  during 
convalescence  from,  typhoid  fever.  It  is  not  uncommon  in  the  later  stages 
of  puhnonary  phthisis,  and  it  is  then  of  very  grave  significance.  It  is  halDle 
to  occur  after  childbirth,  not  only  in  the  uterine  and  pehdc  veins,  but 
also  in  those  of  the  lower  limbs.  In  these  three  conditions,  the  inflamma- 
tion is  almost  certainly  due  to  micro-organismal  infection,  but  while  this  is 
the  case  they  are  by  no  means  of  equally  grave  significance.  "When  the 
inflammation  is  septic,  and  goes  on  to  suppm^ation,  the  condition  is  neces- 
sarily much  more  grave,  for  the  septic  debris  of  the  broken-down  clot 
is  carried  by  the  blood  stream,  and  gives  rise  to  secondary  foci  of  inflam- 
mation wherever  arrested.  This,  however,  only  occurs  in  the  more  highly 
infective  eases,  which  are  comparatively  rare. 

Symptoms  and  diagnosis.— The  condition  is  recognised  clinically 
by  pain  at  the  seat  of  the  inflammation  and  tenderness  on  pressure.  If 
the  affected  vein  be  superficial,  there  is  redness  around  the  vein,  ex- 
tending to  some  distance  from  it.  When  thrombosis  has  occurred,  the 
vein,  if  within  reach  of  the  finger,  is  hard  and  firm,  as  well  as  tender. 
When  a  large  venous  trunk  is  thrombosed,  the  venous  return  is  impeded; 
the  branches  on  the  distal  side  of  the  obstruction  are  distended,  and  there 
is  oedema  of  the  part.  The  pain,  tenderness,  distended  veins,  and  oedema 
are  well  illustrated  in  phlebitis  of  the  femoral  or  popliteal  vein ;  their  cord- 
like hardness  can  also  frequently  be  made  out.  Other  large  trunks  may 
be  affected,  such  as  the  himieral,  iliacs,  mesenteric,  and  even  the  portal 
In  phlebitis  of  the  last  of  these,  ascites  results. 

Prognosis. — In  idiopathic,  rheumatic,  or  gouty  cases,  the  prognosis  is 
good ;  the  inflammation  subsiding,  the  clot  disintegrating,  and  the  kunen 
of  the  vessel  being  completely  restored,  although  this  may  be  effected 
somewhat  slowly.  In  the  purulent  form  the  prognosis  is  more  grave,  and 
the  degree  of  gravity  depends  upon  the  initial  cause. 

Treatment. — In  ordinary  cases  the  treatment  consists  in  giving  absolute 
rest  to  the  part,  and  to  ensure  this  it  is  necessary  to  keep  the  patient  in 
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bed  for  some  time  at  least.  Pain  is  relieved  by  anodyne  fomentations,  my 
favourite  remedy  being  the  application  of  equal  parts  of  extract  of  belladonna 
and  glycerin,  with  hot  poultices  over  that.  When  the  inflammation  has 
subsided,  and  oedema  remains,  or  comes  on  when  the  limb  is  allowed  to  hang 
down,  a  firm  bandage,  preferably  of  rubber,  is  of  advantage.  Of  remedies  to 
be  given  internally,  potassium  iodide  is  the  most  useful.  When  the  phlebitis 
is  purulent,  the  foregoing  treatment  is  applicable  until  the  question  of 
surgical  interference  presents  itself.  WILLIAM  EUSSELL. 


DISEASES  OF  THE  CAPILLARIES. 

There  are  only  few  affections  of  the  capillaries  to  which  reference  need 
be  made.  Engorgement  occurs  from  causes  which  lead  to  distension  of  the- 
whole  venous  system,  as  heart  and  lung  affections.  It  is  characterised  clinic- 
ally by  a  bluish  hue  of  exposed  parts,  such  as  the  face  and  hands,  and  is. 
known  as  cyanosis.  Fibrosis  of  the  arterial  capillaries  has  been  described 
in  Eenal  Cirrhosis,  the  kindey  change  being  regarded  by  some  as  part  of  a 
more  diffuse  affection.  Fatty  degeneration  occurs  in  ansemia,  more  especi- 
ally in  pernicious  antemia,  where  it  is  a  cause  of  capillary  hsemorrhage  into 
the  retina,  and  occasionally  from  mucous  and  serous  surfaces.  It  also 
occurs  in  phosphorus  and  other  forms  of  poisoning. 

A  capillary  pulse  is  seen  in  cases  of  marked  aortic  regurgitation.  It  is 
brought  out  by  drawing  the  finger  nail  rapidly  across  the  forehead,  when  an 
alternate  flush  and  pallor  becomes  perceptible  in  the  tract  traced  by  the  naiL 

Spasm  of  the  arterial  capillaries,  with  complete  ansemia  of  the  part  and 
consequent  local  death,  occurs  as  a  symmetrical  lesion  on  both  hands  or  botli 
feet  in  Eaynaud's  disease.  WILLIAM  EUSSELL. 


DISEASES  OF  THE  LYMPHATICS. 

Distension  of  lymphatics  occurs  from  occlusion  of  large  branches.  This 
occurs  in  the  tributaries  of  the  thoracic  duct  when  from  any  cause  it  is 
occluded.  In  this  case  the  contents  of  the  distended  lymph  vessels  escape 
into  the  abdominal  cavity,  and  give  rise  to  chylous  ascites.  A  correspond- 
ing condition,  due  to  obstruction  of  lymphatics  in  the  genito-urinary  tract,, 
by  the  ova  of  Filaria  sanguinis  hominis,  produces  chyluria.  Lymph  scrotum 
and  elephantiasis  result  from  blocking  of  the  main  lymph  channels  from 
the  affected  parts,  by  the  same  parasite  or  its  ova.  Localised  distension 
occurs  in  the  tongue,  giving  rise  to  a  condition  known  as  macroglossia. 

Owing  to  the  anatomical  connections  of  the  lymphatic  system,  its 
radicals  are  readily  affected  secondarily,  from  primary  centres  of  disease 
with  which  they  |are  connected.  This  is  strikingly  evidenced  in  septic 
inflammations  of  external  parts,  where,  extending  from  the  primary  site 
of  the  inflammation,  the  lines  of  inflamed  and  red  lymphatics  are  quite 
manifest.    The  inflamed  lymphatics  are  painful  and  tender. 

It  is  only  necessary,  further,  under  this  head,  to  bear  in  mind  that 
septic  infections  extend  by  lymphatic  channels,  in  connection  with  internal 
as  well  as  external  foci ;  and  that  infective  matter  is  carried  by  them  to 
distant  lymph  glands,  or  to  other  organs.  This  is  well  seen  in  tuberculosis,. 
and  in  mahgnaut  disease,  both  of  sarcomatous  and  cancerous  nature. 

WILLIAM  EUSSELL. 


SECTION   YII. 
EESPIRATORY    SYSTEM. 


DISEASES    OF   THE   NOSE. 

Apfectioxs  of  the  nasal  passages  comprise  a  veiy  numerous  group.  For 
the  detection  of  these  the  methods  of  examination  known  as  anterior  and 
posterior  rhinoscopy  are  employed.  Anterior  rhinoscopy,  or  the  use  of  the 
nasal  speculiun,  enables  the  examiner  to  see  the  mucous  passages,  septum, 
inferior  turbinated  body,  and  parts  of  the  middle  and  superior  turbinals. 
For  posterior  rhinoscopy,  a  rhinoscopic  mirror  and  tongue  depressor  are 
rec[uired.  The  rhinoscope  is  introduced  behind  the  soft  palate,  and,  by 
manipulation  of  the  mirror,  the  observer  should  make  out,  in  health,  the 
posterior  aspects  of  the  u\n.-ila  and  velum  palati,  the  septum,  the  turbin- 
ated bodies  within  the  fossce,  Eustachian  tube,  fossa  of  Eosenmtiller,  and 
pharyngeal  tonsil. 

EHINITIS. 

Acute  Ehixitis. 

An  acute  simple  catarrh  of  the  nasal  mucous  membrane. 

Etiology, — Coryza  is  most  coramonly  ascribed  to  exposure  to  cold 
and  draughts  of  air,  especially  when  the  surface  of  the  body  is  heated. 
Dehcate  persons  are  prone  to  be  attacked,  and  there  are  some  indi^dduals 
who  seem  to  have  a  natural  predisposition  to  the  malady.  It  is  un- 
doubtedly infectious,  and  some  atmospheric  conditions  seem  to  favour  its 
occurrence,  but  the  nature  of  the  contagium  has  not  as  yet  been  made 
out.  Acute  rhinitis  is  also  frequently  associated  with  certain  specific 
fevers,  notably  measles,  and  it  is  produced  by  certain  drugs,  more  par- 
ticularly iodide  of  potassium,  when  given  in  small  doses. 

Morbid  anatomy  and  pathology, — The  mucous  membrane  is 
swollen  from  congestion  and  exudation.  The  serous  exudation  is  unusually 
abundant,  in  great  part  owing  to  the  structure  of  the  membrane,  which 
contains  serous  and  mucous  glands.  The  epithelium  proliferates  and 
leucocytes  are  latterly  found  in  the  exudation.  Numerous  forms  of  bac- 
teria have  been  described  in  the  secretion — the  pneumococcus,  strejpto- 
coccus  pyogenes,  and  others — but  their  precise  role  is  not  decided. 

Symptoms. — There  is  slight  pyrexia,  accompanied  by  a  feehng  of 
malaise.     Constipation  is  generally  present.     An  irritating  stuffiness   of 
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the  nostrils,  frequent  sneezing,  and  the  discharge  of  a  watery  serum,  con- 
stitute the  nasal  symptoms.  The  pharynx  is  injected  and  slightly  swollen ; 
the  larynx  is  often  congested,  causing  huskiness  of  the  voice,  and  the 
neck  feels  stiff.  A  feeling  of  fulness,  or  hea\-iness,  or  actual  pain  in 
the  frontal  region,  due  to  congestion,  is  generally  experienced.  The 
conjunctivae  are  also  involved  in  the  congestive  process,  giving  rise  to 
irritation  and  "watering"  of  the  eyes.  Sometimes  the  catarrh  extends 
to  one  or  other  or  both  Eustachian  tubes,  and  a  degree  of  deafness,  with 
tinnitus,  is  produced.  In  infants,  suffocative  symptoms  may  arise.  As 
the  attack  subsides,  the  nasal  discharge  becomes  scanty  and  muco-purulent. 
Treatment, — Endeavours  are  often  made  to  cut  short  or  abort  the 
attack,  and  for  this  purpose  opiimi  or  morphine  is  given  at  the  commence- 
ment. But  a  better  plan  is  the  popular  one  of  inducing  diaphoresis  on 
retiring  to  rest.  Topical  appUcations,  such  as  menthol  and  weak  solutions 
of  cocaine,  are  often  used  to  allay  the  symptoms.  Children  sometimes 
suffer  severely,  when  steam  inhalations  should  be  resorted  to ;  and  to 
reduce  the  swelhng  of  the  mucosa,  a  5  per  cent,  solution  of  cocaine  may 
be  applied  with  a  brush.  An  obstinate  coryza  is  often  quickly  reheved  by 
a  change  of  air. 

Cheoxic  Pueulext  Ehixitis. 

An  ordinary  coryza,  by  frequent  recurrence,  may  lay  the  foundation  of 
a  chronic  affection ;  but  there  are  generally  constitutional  causes  at  work 
in  such  cases.  Sometimes  a  purulent  form  of  rhinitis  occurs  in  the  newly- 
torn,  from  gonorrheal  or  leucorrhoeal  infection,  while  in  adults  many 
specific  purulent  discharges  from  the  nose  are  met  with.  The  treatment 
of  such  cases  will  be  considered  in  connection  with  the  conditions  of 
hypertrophic  and  atrophic  rhinitis. 

Cheoxic  Hyperteophic  Ehixitis. 

A  chronic  inflammation  of  the  nasal  mucous  membrane,  accompanied 
by  cellular  proliferation  in  the  deeper  parts,  and  hypertrophy  of  the  con- 
stituent tissues  generally. 

Etiology, — Chronic  hypertrophic  rhinitis  is  found  in  persons  who, 
from  the  nature  of  their  occupation,  or  from  some  defect  in  the  nasal 
passages,  are  liable  to  attacks  of  acute  rhinitis,  from  which  they  recover 
but  imperfectly.  The  inhalation  of  an  irritant  atmosphere  is  thus  a  fertile 
som'ce  of  the  disease.  Certain  constitutional  conditions,  e.g.  obstruction 
of  the  circulation,  and  hepatic  and  gastric  disorder,  also  favour  the  chronic 
congestion  of  the  membrane. 

Morbid  anatomy, — There  is  an  irregular  thickening  of  the  mucosa 
from  the  growth  of  granulation-Hke  tissue  and  hyperplasia  of  individual 
structures.  Spurs  and  outgrowths  are  thus  formed.  There  is  a  sym- 
metrical hypertrophy  of  the  anterior  and  posterior  tm-binated  bodies,  with 
deviation  of  the  septum ;  or  polypoid  tumours  may  occur  on  the  anterior 
or  posterior  extremities  of  the  inferior  turbinal.  Congestion  and  hyper- 
trophy are  also  found  in  the  adenoid  structures  of  the  naso-pharynx. 

Symptoms, — The  obstruction  in  the  nasal  passages  gives  rise  to 
mouth-breathing,  with  its  attendant  phenomena.  The  patient  is  frequently 
blowing  the  nose,  and  there  is  considerable  annoying  discharge  of  muco- 
purulent matter,  sometimes  tinged  with  blood,  especially  if  much  effort  is 
used  to  get  rid  of  secretion.    Attacks  of  sneezing  are  common,  accompanied 
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by  acute  exacerbations  of  the  swelling  of  the  membrane.  Smell,  taste,  and 
hearing  are  often  much  impaired. 

Diagnosis  and  prognosis. — Hypertrophic  rhinitis  is  a  more  or 
less  generalised  affection,  and  is  thus  distinguished  from  new  growths, 
which  are  localised  and  of  a  recognised  consistence  in  many  cases.  The 
rhinitis  characteristic  of  certain  neuroses,  particularly  hay  fever,  has  a 
different  history,  and  the  engorged  membrane  is  reducible  by  cocaine.  An 
improvement  can  always  be  brought  about,  though  the  disease  is  one 
requiring  considerable  time  and  care.  In  some  instances  a  cure  may 
be  effected. 

Treatment.  —  In  chronic  rhinitis  generally,  including  purulent 
rhinitis,  cleansing  solutions  should  be  freely  used  to  the  interior  of  the 
nares.  These  may  be  employed  twice  or  thrice  daily  in  the  form  of  a  spray, 
or  douche,  or  by  means  of  a  syringe.  The  douche  should  be  used  with 
caution.  Alkaline  and  antiseptic  solutions,  such  as  those  containing  borax, 
carbolic  acid,  chlorate  of  potassium,  and  "  listerine,"  are  best.  Insufflations 
of  finely  powdered  silver  nitrate  (with  starch)  or  alum  are  also  used.  When 
there  is  much  thickening  of  tissue,  the  best  plan  probably  consists  in  scoring 
the  surface  with  the  galvano-cautery,  though  such  caustics  as  chromic 
acid  and  glacial  acetic  acid  are  also  used.  Actual  outgrowths,  such  as  polypi, 
require  removal  by  the  snare.  In  all  such  cases,  cocaine  must  be 
thoroughly  applied  in  the  first  instance,  and,  after  operation,  the  nostril 
should  be  plugged  with  cotton-wool,  impregnated  with  an  antiseptic 
ointment,  such  as  eucalyptus  and  vaseline.  The  naso-pharynx  should  always 
be  examined  for  adenoid  growths.  Constitutional  treatment,  with  a  view 
of  improving  the  general  nutrition  and  tone,  may  be  indicated  in  many 
cases. 

Hay  Fever, 

In  this  neurotic  affection  we  find  a  special  form  of  hypertrophic  rhinitis 
of  vasomotor  origin.  There  is  a  peculiar  morbid  sensibility  of  both  the  nasal 
and  conjunctival  mucous  membranes  to  the  action  of  certain  substances 
present  in  the  atmosphere,  notably  the  pollen  of  grasses.  As  a  con- 
sequence, the  nasal  mucosa,  and  particularly  the  cavernous  tissue  over  the 
inferior  turbinated  body,  becomes  much  swollen,  and  secretes  an  abundant 
watery  fluid.  A  careful  examination  should  be  made  of  the  interior  of  the 
nose.  Thickening  over  the  turbinals  should  be  freely  scored  with  the 
galvano-cautery.  This  is  probably  the  most  efficacious  treatment,  though 
a  vast  number  of  other  means  are  advocated,  such  as  swabbing  the  nostrils 
with  glycerinated  solutions  of  corrosive  subhmate  or  carbolic  acid,  with 
solutions  of  menthol,  cocaine,  etc.  Opium  and  other  drugs  have  been 
administered  internally,  with  uncertain  results.  See  under  "  Bronchial 
Asthma." 

Chronic  Atrophic  Ehinitis — Oz^ena. 

A  widespread  atrophic  degeneration  of  the  mucous  membrane  of  the 
nose,  accompanied  by  a  low  type  of  chronic  inflammation,  giving  rise  to 
a  purulent  discharge  and  the  formation  of  adherent  crusts  ha\ing  a 
peculiarly  offensive  odour. 

Etiology. — Ozsena  is  met  with  chiefly  in  females,  coming  on  in  child- 
hood or  about  the  period  of  puberty,  and  rarely  develops  after  the  age 
of  20.  As  a  symptom  it  is  met  with  in  ulcerative  affections,  especially 
necrosis  of  the  nasal  bones.     Chlorosis  and  kindred  conditions  of  vitiated 
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"blood  predispose  to  the  disease.  Sometimes  a  hereditary  tendency  is 
observed. 

Morbid  anatomy  and  pathology. — In  many  cases  the  disease 
begins  with  inflammatory  swelHng  of  the  mucosa  and  purulent  discharge. 
In  other  instances  the  inflammatory  manifestations  are  accompanied  by 
wasting  and  fatty  degeneration  of  the  various  epithelial  structures  of  the 
membrane,  ah  initio.  The  glands  in  particular  are  the  seat  of  the  fatty 
degeneration.  Some  cases  of  oza:;na  have  been  attributed  to  obstruction  in 
the  passages,  causing  retention  and  decomposition  of  secretion.  The 
peculiar  stench  characteristic  of  the  disease  is  considered  due,  in  part  at 
least,  to  the  presence  of  a  bacillus  termed  the  B.  fceticUis.  Other  micro- 
organisms have  been  found  in  ozsena,  but  their  significance  has  not  been 
determined.  Most  of  them  are  probably  contingent  on  the  disease.  When 
ozaena  is  at  all  advanced,  the  turbinated  bones  are  found  to  be  much 
atrophied. 

Symptoms. — The  nostrils  are  dilated  and  encumbered  with  ad- 
herent crusts,  which  extend  to  the  naso-pharynx,  and  emit  a  disgusting 
odour.  These  crusts  cause  irritation,  which  is  often  aggravated  by  a  thin, 
purulent,  and  but  scanty  discharge.  The  pharynx  is  dry  and  irritable,  and 
the  trachea  may  become  secondarily  involved.  The  sense  of  smell  is  lost,. 
and  frontal  headache  is  common.  Eye  and  ear  affections,  usually  of  a 
catarrhal  character,  are  not  infrequently  met  with. 

Prognosis  and  treatment. — Careful  and  systematic  treatment 
will  greatly  mitigate  the  symptoms,  but  a  cure  is  hardly  to  be  expected. 
As  time  goes  on,  the  disease  tends  to  lessen  in  severity.  Thorough  local 
and  general  treatment  should  be  adopted  as  soon  as  the  disease  makes  its 
appearance.  Various  preparations  of  iron  and  arsenic,  and  particularly 
cod-liver  oil,  are  most  suitable  for  internal  use.  Locally,  the  crusts  must 
be  loosened  by  spraying  or  douching  with  such  alkaline  solutions  as 
are  indicated  under  Hypertrophic  Ehinitis,  and  the  cavities  thoroughly 
cleansed.  Paroleine  containing  eucalyptus  or  menthol  in  solution  may 
then  be  introduced  by  the  oil  atomiser  to  control  fcetor,  or  the  nasal 
inhaler  may  be  employed.  In  like  manner  ointments  may  be  applied, 
after  using  the  spray  or  douche ;  those  of  mercury,  eucalyptus,  and  aristol 
being  probably  most  serviceable. 


INFECTIVE  GEANULOMATA. 

Tuberculosis  of  the  nasal  mucosa  is  a  rare  condition,  but  in  the  form 
of  lupus  we  sometimes  have  a  tuberculous  affection,  which  may  either  be 
primary,  or  else  an  encroachment  of  this  disease  from  the  face.  Lupus 
is  attended  by  ulceration,  which  often  eats  into,  and  causes  perforation  of, 
the  cartilaginous  septum.  It  is  distinguished  from  syphilis  in  its  history, 
slow  course,  non-impHcation  of  bony  structures,  and  in  lack  of  response  to 
specific  treatment.  Both  constitutional  and  local  measures,  but  especially 
the  former,  must  be  carefully  and  systematically  carried  out  in  order  to 
effect  a  cure,  or  even  an  arrestment  and  quiescent  state  of  the  disease. 
Cod-liver  oil,  tonics,  and  alteratives  should  be  prescribed.  Thyroid  extract 
may  effect  an  improvement,  or  even  a  cure.  Koch's  new  tuberculin  may 
be  tried.  Locally,  too  much  interference  is  to  be  deprecated.  Sedative 
lotions  are  beneficial,  and  if  there  is  exuberant  granulation,  caustics  may 
be  cautiously  resorted  to. 
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Syphilis  of  the  nose  is  but  rarely  seen  as  a  primary  affection.  Second- 
ary syphilis  is  hardly  ever  found,  except  in  the  form  of  excoriations 
about  the  orifice.  Tertiary  manifestations  are  not  uncommon,  and  take 
the  form  of  infiltration,  with  ulceration  of  the  mucous  and  submucous 
tissues,  which  may  lead  to  necrosis  of  bone  and  deformity.  There  is  some- 
times great  destruction  of  all  the  tissues,  with  much  foetid  discharge. 
Similar  effects  may  be  met  with  in  the  inherited  disease.  Tertiary 
syphilis  of  the  nose  is  usually  met  with  in  cases  which  have  received 
inadequate  treatment  in  the  early  stages.  Mercury  and  iodide  of  potassium 
must  be  given  at  first,  and  latterly  full  doses  of  the  iodide.  Locally, 
cleansing  antiseptic  lotions  are  to  be  employed.  Operative  measures,  as 
the  removal  of  dead  bone,  must  be  cautiously  resorted  to,  if  at  all. 

Ehinoscleroma  is  an  extremely  rare,  chronic,  infiltrating  granuloma. 
The  nodules  occur  as  hard,  red,  smooth  plaques,  sharply  local,  and  with  a 
tendency  to  slow  advancement.  Beginning  beneath  the  nostrils,  they  may 
<3reep  gradually  up,  accompanied  by  brawny  induration  of  the  pertaining 
skin,  causing  thickening  of  the  nasal  membrane  and  obstruction  of  the 
passages.  There  is  no  ulceration.  The  prognosis  is  unfavourable,  and  all 
that  treatment  can  effect  is  the  relief  of  the  nasal  obstruction  as  far 
as  possible.  The  disease  may  even  spread  to  the  pharynx  and  larynx,  and 
cause  urgent  dyspnoea. 

EPISTAXIS. 

Bleeding  from  the  nose  is  found  in  connection  with  a  great  many 
diverse  conditions.  It  occurs  as  a  symptom  in  many  of  the  diseases  of 
the  nose :  in  rhinitis,  in  specific  ulcerations,  and  in  cases  of  tumours  and 
foreign  bodies.  It  may  occur  in  connection  with  various  disorders,  such  as 
heart  or  lung  disease,  liver  disease,  purpura,  chlorosis,  and  especially  haemo- 
philia. Typhoid,  measles,  typhus,  and  other  infective  diseases  are  often 
associated  with  some  epistaxis,  especially  in  their  early  stages  ;  in  diphtheria 
it  is  common,  and  invariably  accompanies  the  nasal  form  of  disease.  ,  Sexual 
influences  also  induce  it,  and  it  appears  to  be  undoubtedly  vicarious  of 
menstruation  in  many  cases.  Traumatism  is  a  well-known  cause.  Males 
are  the  chief  sufferers.  Some  young  people  are  subject  to  violent  recurring 
attacks,  which  give  rise  to  much  alarm.  These  are  often  of  a  compensatory 
nature,  and  hence  not  to  be  regarded  as  necessarily  injurious,  or  otherwise 
of  bad  omen. 

A  person  suffering  from  epistaxis  should  be  placed  in  a  semi- recumbent 
position  on  a  couch  or  chair,  the  neck  bared,  and  the  feet  placed  in  hot 
water.  The  head  should  be  held  slightly  forward  so  as  to  enable  the  blood 
to'  get  out  by  the  nostrils,  and  prevent  it  flowing  back  into  the  mouth, 
the  arms  should  be  raised,  and  cold  water  or  ice  applied  to  the  nape 
of  the  neck  and  over  the  nose.  A  plug  of  cotton-wool  should  then  be 
pressed  into  the  nostril  impregnated  with  solution  of  alum,  or  diluted 
perchloride  of  iron.  In  most  cases  these  measures  will  be  effectual.  If 
the  haemorrhage  continues,  plugging  must  be  resorted  to.  If  plugging 
anteriorly  fails,  posterior  plugging  must  be  effected.  The  plugs  may  be 
saturated  with  dilute  perchloride  of  iron  or  hamamelis,  or  iodoform  gauze 
may  be  used.  Irrigation  with  hot  water  (120°  F.)  should  be  tried  if 
necessary.  Constitutional  conditions  should  receive  appropriate  treat- 
ment. 
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NASAL  POLYPI. 


These  are  soft,  pedunculated,  fibromatous,  or  myxomatous  tumours, 
growing  usually  from  the  middle  turbinals.  They  apparently  frequently 
coexist  with  suppurative  catarrh  of  the  accessory  nasal  cavities.  Polypi 
rarely  occur  singly.  They  grow  in  numbers,  and  are  frequently  bilateral. 
The  mucous  membrane  assumes  a  chronic  myxomatous  condition,  so  that 
as  a  rule  the  polypoid  growths  continually  recur.  Polypi  must  in  all 
cases  be  removed  either  by  the  galvano-caustic  or  the  cold  snare.  The 
operation  requires  to  be  carried  out  very  thoroughly. 

Other  non-malignant  growths  are  sometimes  met  with,  such  as  papillo- 
mata,  angeiomata,  enchondromata,  and  osteomata.  They  all  require 
operative  treatment. 

Malignant  growths  of  the  nasal  cavities  are  found  occasionally,  in  the 
form  of  epithehomata  and  sarcomata.  If  recent,  some  few  cases  may  be 
benefited  by  operation,  but  in  the  vast  majority  palliative  treatment  is 
alone  called  for. 

FOEEIGN  BODIES. 

Ehinoliths  or  nasal  calculi  are  formed  by  the  precipitation  of  the 
calcium  and  magnesium  salts  in  the  nasal  secretion,  either  round  a  foreign 
body  or  piece  of  mucus,  but  occasionally  no  nucleus  is  discoverable.  There 
are  symptoms  of  obstruction  with  muco-purulent  discharge,  and  often 
associated  symptoms  referable  to  the  ear,  eye,  or  head.  Ulceration  and 
perforation  of  the  septum  or  face  may  even  result.  Por  rhinoliths  and 
foreign  bodies  generally,  the  only  remedy  is  extraction  by  one  or  other  of 
the  operative  procedures  in  vogue. 

DISEASES  OF  THE  ]^ASAL  SEPTUM. 

The  principal  affections  of  the  septum  are  abscess,  ulceration,  devia- 
tions, and  spurs.  Abscess  is  usually  due  to  traumatism,  but  it  may  also 
arise  in  connection  with  syphilitic  or  other  infective  processes.  The  swelling 
over  the  septum  is  very  marked,  and  the  external  tissues  are  inflamed  and 
swollen,  often  presenting  an  erysipelatous  character  and  producing  severe 
constitutional  symptoms.  Palliative  treatment  should  at  first  be  employed, 
and  if  signs  of  suppuration  appear,  a  free  incision  should  be  made. 

Ulceration  of  the  septum  is  met  with  chiefly  as  a  result  of  some  infective 
process,  e.g.  syphilis,  tubercle,  lupus,  etc.,  but  may  also  apparently  occur  as 
an  idiopathic  affection.  It  not  infrequently  causes  perforation.  Syphilitic 
perforation  is  usually  attended  with  much  pain  and  discharge,  and  unless 
quickly  arrested  involves  a  considerable  area.  The  treatment  of  ulcera- 
tion is  directed  in  the  first  instance  to  cleansing  of  the  passages,  then 
iodoform  or  the  ung.  hydr.  nit.  may  be  applied  over  the  ulcer.  Failing 
this,  the  galvano-cautery  should  be  used,  or  the  acid  nitrate  of  mercury 
carefully  applied. 

Deviations  of  the  septum  are  of  frequent  occurrence  in  adults,  and  own 
a  variety  of  causes,  including  traumatism,  defective  development,  and 
obstruction  of  one  nostril.  They  are  often  accompanied  by  bony  ridges 
and  spurs.  The  ridges  often  occur  along  one  or  other  of  the  sutural  lines 
of  the  vomer.  The  projections  known  as  spurs  are  either  cartilaginous  or 
osseous,  and  due  to  productive  inflammation.  The  symptoms  of  deviations 
and  spurs  are  those  of  nasal  stenosis,  namely,  mouth  breathing,  nasal  and 


DISEASES  OF  THE  NOSE.  183 

Eustachian  catarrh,  with  more  or  less  deafness,  tinnitus,  and  frontal 
headache.  Treatment  is  as  a  rule  satisfactory.  Slight  cases  may  be 
remedied  by  the  measures  appropriate  to  a  thickened  condition  of  the 
mucosa,  and  by  mechanical  interference,  with  the  object  of  straightening 
the  septum.  Forcible  pressure  by  means  of  bougies,  tampons,  or  specially 
constructed  forceps  often  succeed.  Spurs  and  crests  have  to  be  removed 
by  operation. 

DISEASES  OF  THE  SINUSES. 

The  frontal,  ethmoidal,  and  sphenoidal  sinuses  are  rarely  affected, 
though  suppuration  is  sometimes  found  as  the  result  of  a  catarrhal  process, 
which  is  usually  associated  with  disease  in  a  neighbouring  part,  or  with 
obstruction  of  the  apertures.  Suppuration  of  the  maxillary  sinus,  or 
antrum,  is  on  the  other  hand  not  uncommon,  and  may  be  considered  more 
in  detail. 

Etiology  and  morbid  anatomy. — Inflammation  with  suppuration 
of  the  antrum  is  usually  the  result  of  decayed  teeth.  A  periostitis  is 
originated  and  maintained  around  the  roots  of  the  affected  tooth  or 
teeth,  which  extends  to  the  antrum,  often  suppurating  as  it  proceeds. 
In  some  other  cases  the  disease  extends  from  the  nasal  fosste.  The  mucous 
membrane  of  the  antrum  is  inflamed,  and  at  first  secretes  a  more  or 
less  serous  fluid.  The  fluid  so  formed  may  in  part  escape  by  the  ostium. 
The  membrane  gets  progressively  thickened  and  infiltrated,  and  the 
secretion  becomes  purulent.  It  is  invaded  by  pus  organisms,  and  is 
converted  into  a  "  pyogenic  membrane." 

Symptoms. — The  involvement  of  the  antrum,  if  acute,  is  shown  by 
sharp  shooting  pains,  with  redness  and  swelhng  of  the  cheek  over  the 
affected  portion.  In  the  more  ordinary  chronic  cases  these  symptoms 
are  absent,  or  much  modified.  Constitutional  symptoms,  in  the  form  of 
some  pyrexia,  with  malaise,  etc.,  supervene.  Slight  rigors  may  indicate  the 
onset  of  suppuration.  The  pus  so  formed  commonly  overflows  into  the 
nasal  cavity  through  the  natural  aperture,  and  causes  a  foul-smelhng 
discharge  from  the  nostrils.  It  sometimes  also  passes  backwards  into  the 
naso-pharynx.  If  the  ostium  is  blocked,  however,  the  pus  distends  the 
antrum,  and  gives  rise  to  much  swelling  and  pain  locally. 

Diagnosis. — Cases  of  empyema  of  the  antrum,  in  which  the  pus 
escapes  freely  into  the  nasal  cavity,  may  present  some  difficulty  in 
diagnosis.  If,  on  examination,  pus  is  seen  to  escape  from  the  middle 
meatus,  it  may  originate  from  either  of  the  sinuses,  but  the  history  and 
associated  symptoms  will  be  helpful.  In  chronic  rhinitis  no  such  discharge 
will  be  found.  Trans-illumination  of  the  antrum  by  means  of  electric 
Hght  will  often  clear  up  the  diagnosis.  The  operation  of  perforation  of 
the  antrum  from  the  nose  is  a  safe  and  effectual  test  in  suitable  cases. 

Treatment. — Empyema  of  the  antrum  is  nearly  always  amenable  to 
cure  by  operation.  The  usual  method  is  to  open  into  the  cavity  from  the 
alveolus :  a  tooth,  or  part  of  a  tooth,  if  decayed,  being  first  of  all  removed. 
After  draining  out  the  pus,  thorough  irrigation  is  effected  by  means  of  a 
suitable  syringe  (Higginson's).  A  drainage  tube  is  afterwards  inserted, 
and  the  cavity  washed  out  from  time  to  time  by  an  antiseptic  solution. 
In  obstinate  cases  the  mucous  membranes  of  the  cavity  may  require 
curetting.  Other  methods  of  opening  into  the  antrum  have  also  beeri 
advocated. 

A.  G.  AULD. 
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AFFECTIONS  OF  THE  NASO-PHARYXX. 

Catarrh  of  the  naso-pharynx  is  evidenced  by  a  sense  of  dryness  and 
soreness  in  the  throat,  and  by  a  troublesome  hawking  of  tenacious  mucus. 
Examination  by  the  rhinoscope  may  reveal  swelling  of  the  pharyngeal 
bursa  or  tonsil.  Frequently,  however,  the  affection  is  associated  with  nasal 
catarrh,  or  other  nasal  disorder.  The  treatment  to  be  adopted,  in  the  first 
instance,  is  the  application  of  astringent  and  antiseptic  solutions,  as  in 
chronic  rhinitis,  by  means  of  the  spray  or  brush.  Applications  containing 
iodine  are  useful.  Chronic  and  intractable  cases  require  cauterisation,  or 
even  excision,  of  the  pharjmgeal  tonsil. 

ADEXOID  VEGETATIONS. 

An  hypertrophy  of  the  l^Tuphoid  tissue  of  the  naso-pharynx,  forming 
sessile  or  pedunculated  growths. 

Etiology  and  morbid  anatomy. — The  period  of  childhood  and 
youth  is  specially  that  of  adenoid  growths.  A  family  tendency,  especially 
where  tubercle  exists,  is  often  observed.  Adults  are  sometimes  affected. 
Chronic  naso-pharyngeal  catarrh  precedes  and  excites  the  condition.  The 
vegetations  consist  of  a  somewhat  scanty  reticulated  connective  tissue, 
enclosing  lymph  corpuscles.  Ciliated  columnar  epithelium  clothes  their 
surfaces. 

Symptoms.  —  The  growth  may  be  limited  to  the  pharyngeal 
tonsil,  when  the  symptoms  are  not  so  severe,  but  frequently  the  lateral 
aspects  of  the  pharynx  are  invaded,  gi^T-ng  rise  to  characteristic  severe 
symptoms.  Inspection  then  reveals  a  large  lobulated  mass,  or  several 
masses,  extending  from  side  to  side  of  the  pharyngeal  vault.  In  a  large 
percentage  of  the  cases,  hypertrophy  of  the  faucial  tonsils  coexists.  The  face 
of  the  patient  has  a  vacant  expression,  the  mouth  is  kept  open,  the  nostrils 
are  pinched,  and  the  chest  becomes  deformed.  The  voice  is  "  dead "  and 
nasal  in  quaUty,  and  articulation  is  defective.  Persistent  and  often  bloody 
nasal  catarrh,  with  mouth  breathing  of  a  rough  character,  nocturnal 
snoring,  "  terrors,"  and  auditory  troubles,  are  characteristic.  There  is  often 
persistent  deafness. 

Naso-pharyngeal  obstruction  seriously  affects  growth  and  the  conforma- 
tion of  the  chest.  The  lower  lateral  aspects  of  the  chest  wall  are  retracted 
during  inspiration.  This  leads  to  protrusion  of  the  sternum,  forming  the 
characteristic  pigeon  breast.  In  other  cases,  there  is  marked  depression  of 
the  lower  part  of  the  sternum,  giving  the  chest  a  funnel-shaped  appearance  ; 
in  yet  other  cases,  asthma  develops,  and  produces  the  barrel  chest  of 
emphysema.  In  the  subjects  of  this  affection  the  intellectual  functions 
are  much  impaired.  There  is  inability  to  concentrate  the  ideas,  inattention, 
forgetfulness,  stupidity,  and  disinclination  for  work. 

Diagnosis  and  treatment. — This  is  rendered  easy  by  the  distinctive 
symptoms  and  by  the  detection  of  the  growths  on  rhinoscopic  examination, 
or  on  palpation.  Under  proper  treatment  the  prognosis  is  distinctly  good. 
This  consists  in  removal  of  the  growths  by  operation.  Constitutional 
remedies  are  generally  also  indicated,  in  the  form  of  iodide  of  iron,  cod- 
liver  oil,  and  change  of  air  to  the  seaside. 

Polypi,  adenomata,  cysts,  and  malignant  grovjths  are  occasionally  met 
with  in  the  naso-pharynx.  A,  G.  AULD. 
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DISEASES  OF  THE  LAEYNX. 

The  larynx  is  examined  by  means  of  a  reflector  and  laryngeal  mirror. 
The  observer  seats  himself  in  front  of  the  patient,  and  attaches  the  reflector 
to  his  forehead  in  such  a  manner  as  to  bring  the  pupil  of  the  eve  (generally 
the  right)  exactly  opposite  the  opening  in  its  centre.  Sometimes,  however, 
the  reflecting  mirror  is  placed  over  the  middle  of  the  forehead,  and  the 
opening  in  its  centre  discarded  for  the  time  being. 

A  strong  light  is  placed  behind  and  on  a  level  with  the  patient's  ear 
(generally  the  left)  about  four  inches  outwards.  The  head  of  the  patient 
is  then  thrown  backwards,  the  mouth  widely  opened,  and  the  protruded 
tongue  grasped  in  a  small  towel  thrown  over  the  operator's  fingers,  and 
gently  pidled  forwards  and  downwards.  Then  the  laryngeal  mirror  is 
warmed  over  the  flame,  and  its  temperature  tested  by  the  observer 
applying  it  to  his  cheek.  Thus  warmed,  it  is  held  penwise,  and  intro- 
duced, without  touching  any  part,  right  into  the  pharynx,  and  gently 
pressed  upwards  and  backwards  against  the  uvula  and  soft  palate.  The 
light  from  the  reflector  is  centred  on  to  the  pharynx,  and  the  patient 
directed  to  say  "ah."  Thereupon  the  lar\mx  is  raised  and  its  various 
structures  are  brought  into  \'iew,  forming  an  inverted  image  in  the  mii'ror ; 
that  is  to  say,  the  epiglottis  is  seen  in  the  upper  part  of  the  mirror,  and 
the  posterior  portion  of  the  larynx  in  its  lower  part,  appearing  respectively 
posterior  and  anterior.  On  phonation,  the  white  or  pink- white  vocal  cords 
are  seen  close  together,  while  on  inspiration  they  go  apart,  and  the  glottis 
is  well  open.  Immediately  outside  the  vocal  cords,  the  red  ventricular 
bands  are  seen.  By  manipulation  of  the  mirror,  the  general  state  of  the 
tissues,  and  the  free  motility  or  otherwise  of  the  vocal  cords,  are  thus  to  be 
clearly  ascertained.  In  irritable  subjects,  a  20  per  cent,  solution  of  cocaine 
may  be  previously  applied  to  the  throat. 


LAEYXGITIS. 

Acute  Laeyxgitis. 

A  catarrhal  inflammation  of  the  mucous  membrane  of  the  larynx, 
often  associated  in  children  with  local  nervous  disturbance. 

Etiology  and  morbid  anatomy. — Exposure  to  cold,  inhalation  of 
irritant  substances,  and  overuse  of  the  voice  are  the  common  exciting 
causes,  but  constitutional  conditions  usually  lay  the  foundation  for  the 
disease,  such  as  debility,  rickets,  or  gout.  It  may  occur  as  an  extension 
from  the  naso-pharynx.  It  is  also  found  as  an  occasional  complication  of 
one  or  other  of  the  exanthemata.  The  membrane  is  red  from  injection, 
slightly  swollen,  and  a  scanty  viscid  mucus  is  secreted. 

Symptoms. — Hoarseness,  more  or  less  aphonia,  and  tickling  cough 
are  the  characteristics  of  mild  attacks  in  adults.  In  more  severe  cases 
there  is  some  febrile  disturbance,  pain  and  sense  of  constriction  in  the 
larynx,  and  embarrassed  breathing.  There  is  also  much  huskiness  of 
voice  and  difficult  hawking  of  sticky  mucus.  In  young  children  the 
aff'ection  is  of  a  peculiar  type,  inasmuch  as,  with  but  slight  prcAious 
symptoms  of  catarrh,  sudden  suftbcative  attacks  supervene,  and  hence  the 
terms  spasmodic  laryngitis  and  false  croup.  The  child  is  observed  to  have 
a  hard  croupy  cough  and  somewhat  impeded  breathing  during  the  day  or 
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evening.  Then,  some  time  after  falling  asleep  at  night,  the  little  one 
awakens  in  a  suffocative  fit,  evidenced  by  hard  metallic  cough,  stridulous 
inspiration,  and  the  signs  of  severe  dyspnoea.  The  fit  lasts  usually  but 
a  few  minutes,  and  the  child  goes  to  sleep  again,  but  the  attack  may  recur 
either  that  night  or  the  following  night  or  two.  The  cough  and  symptoms 
of  catarrh  persist  throughout  and  for  some  time  after  the  spasmodic 
attacks  have  ceased  altogether.  But  spasm  is  not  always  the  cause  or 
the  sole  cause  of  the  attack ;  swelling  of  the  mucosa,  paresis  of  the 
intrinsic  muscles  of  the  larynx,  and  accumulation  of  secretion  are  also 
causative  agents.  Laryngoscopic  examination  reveals  redness  and  swelling 
of  the  mucous  membrane,  with  impaired  motility  of  the  vocal  cords,  and 
more  or  less  mucous  deposit. 

Diagnosis. — In  adults  this  is  simple  enough,  but  in  children  we 
have  to  distinguish  the  affection  from  membranous  laryngitis  or  true  croup 
on  the  one  hand,  and  from  laryngismus  stridulus  on  the  other.  True  croup 
is,  however,  stable  in  its  symptoms  and  regular  in  its  progress,  and  the 
exudation  is  membranous  in  character,  though  it  sometimes  happens  that 
intermediate  cases  occur  which  cause  perplexity.  Laryngismus  stridulus, 
also  often  termed  "  false  croup,"  is  a  purely  nervous  spasm,  unaccompanied 
by  previous  cough  and  signs  of  catarrh. 

The  prognosis  is  as  a  rule  good,  pro\T.ded  watchful  attention  and 
sound  treatment  be  given. 

Treatment. — The  patient  must  be  kept  in  a  warmed  room,  and  his 
immediate  atmosphere  kept  moistened  by  the  steam-kettle.  Bland  liquid 
diet  should  alone  be  given.  The  bowels  must  be  kept  freely  open,  and 
warm  poultices  applied  over  the  larynx.  Some  prefer  the  ice-bag.  Sprays 
containing  benzoin,  or  5  per  cent,  solution  of  menthol  in  paroleine,  may  be 
applied  to  the  throat.  Lozenges  of  cocaine  and  rhatany  relieve  the 
irritation.  When,  in  children,  suffocative  attacks  occur,  a  warm  bath  is 
to  be  employed,  and  hot  applications,  as  a  sponge  wrung  out  of  hot  water, 
applied  over  the  throat.  Chloroform  inhalation  may  prove  ser\dceable,  and 
an  emetic  of  ipecacuanha  wine  may  be  given  with  benefit.  Should  life  be 
endangered,  intubation  or  tracheotomy  must  be  resorted  to. 

Membranous  Laeyngitis — Croup. 

A  severe  inflammation  of  the  mucous  membrane  of  the  larynx,  char- 
acterised by  the  formation  of  fibrinous  membrane,  and  also  by  coagulation 
necrosis  of  the  mucous  epithelium. 

The  disease  has  been  much  misunderstood,  and  confusion  has  arisen. 
But  the  progress  of  bacteriology  has  placed  it  outside  the  simple  inflamma- 
tions, and  shown  it  to  be  diphtheritic  in  character,  or  else  true  diphtheria. 

Etiology. — Membranous  laryngitis  is  in  a  large  number  of  cases 
nothing  more  or  less  than  diphtheria.  The  acute  formation  of  membrane, 
with  coagulation  necrosis,  is  always  due  to  a  poison  of  a  corrosive  character, 
and,  when  not  diphtheritic  in  origin,  is  associated  with  the  presence  of 
virulent  streptococci,  or  caused  by  powerful  chemical  irritants.  Hence 
membranous  laryngitis  may,  so  far  as  we  know  at  present,  be  the  out- 
come of  several  severe  poisons,  the  most  common  of  which  is  that  of 
diphtheria.  It  is  pre-eminently  a  disease  of  childhood,  and  is  accompanied 
as  a  rule  by  high  fever,  by  croupy  cough,  huskiness  of  voice,  and  symptoms 
of  dyspnoea.  Cyanosis  is  marked  in  most  cases,  and  sudden  choking  fits 
arise,  with  much  restlessness  and  general  distress. 
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Diag'nosis  and  prognosis. — Its  gi-ave  persistent  symptoms  dis- 
tinguish it  from  simple  acute  laryngitis,  though,  if  the  latter  is  severe,  it 
may  be  difficult  or  impossible  to  make  a  diagnosis  at  first.  Many  cases 
of  severe  laryngitis  in  children  have  been  confounded  with  membranous 
croup.  Laryngoscopic  examination  (if  possible  to  be  made)  may  clear  up 
the  case.  Grey  deposit. should  be  looked  for  on  the  fauces,  and  if  found, 
the  disease  should  be  regarded  as  diphtheria.  This  will  be  confirmed  if 
the  diphtheria  bacillus  be  also  found.  The  urine  should  be  examined  for 
albumin.  The  prognosis  is  grave,  and  with  the  youth  of  the  child  the 
gravity  increases.  An  early  treatment  with  the  diphtheria  antitoxine 
improves  the  prognosis. 

Treatment. — The  general  directions  given  for  simple  laryngitis  are 
more  or  less  ajjphcable  to  the  membranous  variety.  The  throat  may  be 
sprayed  \A\kv  warm  corrosive  sublimate  solution  (1-2000),  and,  if  old 
enough,  the  patient  may  be  able  to  inhale  it.  The  steam  atmosphere  is 
generally  employed,  but  its  effects  may  be  weakening,  and  it  should  be 
cautiously  used.  Judiciously  employed,  it  may  give  great  relief.  The 
highest  importance  is  to  be  attached  to  rigorous  supporting  measures — 
beef-tea,  milk,  and  stimidants  (whisky  and  water,  champagne).  Many 
cases  will  require  intubation  or  tracheotomy.  It  remains  to  be  said  that, 
as,  soon  as  the  disease  is  recognised,  the  diphtheria  antitoxic  serum  should  be 
given,  and  its  effects  watched,  or,  in  certain  circumstances,  the  antistrepto- 
coccic serum  may  be  tried. 

Chkoxic  Laeyngitis. 

A  chronic  catarrhal  condition  of  the  laryngeal  mucous  membrane. 

Etiology. — Persistent  use  and  straming  of  the  voice,  as  in  public 
speaking,  the  inhalation  of  irritant  vapours,  as  tobacco  smoke  and  atmo- 
spheric dust,  and  repeated  acute  congestion,  are  the  main  causes. 

Morbid  anatomy  and  symptoms. — The  entire  mucous  mem- 
brane is  swollen,  from  injection  and  exudation  into  its  substance,  and  there 
is  considerable  formation  of  adhesive  mucus.  The  vocal  cords  are  especi- 
ally congested,  and  sometimes  there  are  localised  thickenings,  invohmig  the 
cords  or  ventricular  bands.  Hoarseness  and  more  or  less  aphonia  are 
characteristic.  Discomfort  is  felt  in  the  throat,  and  a  desire  to  clear  it 
frequently,  when  a  httle  sticky  mucus  is  often  expectorated.  In  a  variety 
of  the  affection  known  as  laryngitis  sicca.,  the  exudation  is  very  scanty,  and 
inclined  to  form  crusts;  while  in  another  form,  laryngorrhcea,  much 
secretion  is  expectorated,  especially  on  using  the  voice. 

Diagnosis. — In  addition  to  the  sjmiptoms  complained  of,  laryngo- 
scopic examination  renders  this  easy.  The  nasal  passages  should  always 
be  examined,  as  obstruction  therein  may  coexist  and  may  even  have 
induced  the  laryngeal  condition.  "With  proper  care  and  treatment  the 
prognosis  is  favourable,  but  otherwise  the  affection  may  be  very  intractable. 

Treatment. — Eest  of  the  voice  is  a  sine  g^ud  noa.  Tobacco  must  be 
prohibited,  or  used  in  great  moderation.  The  same  applies  to  strong  or 
spiced  foods  and  drinks.  General  treatment  is  to  be  adopted  in  all  cases 
where  possible,  particidarly  change  of  air  and  bracing  measures.  Prefer- 
ably the  mountain  air,  in  a  mild,  equable  climate,  is  to  be  selected,  and  this 
may  be  profitably  combined  with  a  course  of  waters,  such  as  those  of  Ems, 
Aix-les-Bains,  or  Mont-Dore.  Locally,  the  patient  may  be  taught  to  use 
the  spray,  inhahng  at  first,  twice  or  thrice  daily,  solutions  of  pine  oil. 
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menthol,  eucalyptus  oil,  or  chloride  of  ammonium,  and  afterwards  alum  or 
chloride  of  zinc  (2  or  3  grs.  to  the  ounce).  Insufflations  of  bismuth  may 
do  much  good.  If  the  case  is  very  obstinate,  the  larynx  should  be  painted 
by  the  brush  with  the  chloride  of  zinc  solution  or  nitrate  of  silver  solution 
(10  to  30  grs.  to  the  ounce),  lactic  acid  (30  to  50  per  cent.),  or  such  like 
specially  recommended  preparations. 


CEDEMA  OF  THE  LAEYNX. 

Etiology. — CEdema  of  the  larynx  may  compHcate  general  oedema,  as 
in  kidney  and  other  diseases,  or  it  may  apparently  arise  very  acutely,  either 
as  a  neurotic  manifestation,  or  as  a  comphcation  of  some  acute  general 
disease,  e.g.  scarlet  fever,  typhoid.  More  frequently  it  is  associated  with 
local  or  neighbouring  disease,  as  in  the  pharynx.  It  is  then  often  found 
that  the  disease  in  question  is  of  a  septic  or  erysipelatous  character.  But 
lar}Tigeal  catarrh,  perichondritis,  and  ulcerative  conditions  of  the  larynx 
are  often  productive  of  more  or  less  localised  oedema.  Sometimes  the 
cedema  goes  on  to  abscess.  It  must  always  be  regarded  as  a  serious 
condition. 

Symptoms. — Eapidly  increasing  dyspnoea,  stridor,  and  huskiness  of 
voice,  proceeding  to  aphonia,  are  diagnostic.  There  is  great  swelling  of  the 
epiglottis,  which  may  often  be  felt  or  even  seen.  The  deep  oedema  specially 
involves  the  ary-epiglottidean  folds. 

Treatment. — Leeches  may  be  applied  over  the  larynx,  followed  by 
ice-bags.  The  atmosphere  should  be  moistened  by  steam,  and  ice  given  to 
suck,  these  measures  being  not  necessarily  antagonistic.  Hypodermic  in- 
jections of  pilocarj)ine  {\  gr.)  may  be  given.  Scarification  should  be  resorted 
to  if  there  is  any  urgency  of  the  symptoms,  but  intubation  or  tracheotomy 
may  be  requii-ed.  Internal  remedies  must  be  administered,  if  there  is 
e\ddence  of  constitutional  infection  of  any  kind.  Perchloride  of  iron  is 
very  useful  for  erysipelatous  cases,  and  the  antistreptococcic  serum  might 
be  tried. 

INFECTIVE  GEAXULOMATA. 

Tuberculosis  of  the  larynx,  or  laryngeal  phthisis,  is  sometmies  primary, 
but  as  a  rule  it  is  secondary  to  piihnonary  tuberculosis.  In  the  earher 
stages  the  ary-epiglottidean  and  interarytenoid  folds  are  usually  swollen  in 
some  of  their  portions,  in  an  irregular  fashion,  from  infiltrated  tubercle ;  or 
actual  tumour-hke  outgrowths  occur.  Yellow  spots  or  patches  may  often 
be  seen  in  the  thickened  tissue.  The  vocal  cords  are  often  similarly 
affected  and  split  up  into  ridges,  or,  in  other  cases,  it  may  be  the  epiglottis 
which  shows  the  characteristic  swelling.  Ulceration  supervenes,  giving 
rise  to  much  purulent  secretion,  with  deep  destruction  of  tissue,  and 
imparting  a  ragged  appearance  to  the  cords,  and  often  also  to  the  ven- 
tricular bands.  The  cartilages  may  latterly  become  impHcated  in  the 
ulcerative  process.  The  diagnosis  is  usually  easy,  from  the  local  appear- 
ances, associated  symptoms,  and  the  presence  of  tubercle  bacilli  in  the 
expectoration,  though  syphilitic  disease  might  mislead  in  some  cases.  But 
in  syphilis  congestion  is  more  marked.  In  tuberculosis  there  is  often  a 
striking  anaemia  of  the  tissue,  especially  in  the  early  stage.  Syphditic 
ulcers,  moreover,  are  larger,  spread  rapidly,  and  are  prone  to  attack  the 
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upper  aspect  of  the  epiglottis.  The  treatment  must  of  course  he  princi- 
pally constitutional.  "While  the  disease  can  rarely  be  prevented  from 
proceeding  to  a  fatal  termmation,  much  rehef  can  be  given  by  local  appH- 
cations.  Of  these,  lactic  acid  is  best.  Cocaine  must  be  thoroughly  applied 
first,  then  a  20  per  cent,  solution  of  lactic  acid  is  to  be  well  rubbed  over 
the  tissues,  preferably  by  a  cotton-wool  pledget,  but  a  brush  may  be  used 
if  desired.  Day  by  day  this  is  to  be  done,  gradually  using  a  solution  of 
greater  strength,  until  80  or  90  per  cent.,  or  even  full  saturation,  is  reached. 
After  two  or  three  weeks,  the  ulcers  may  be  healed  and  cicatrisation 
brought  about.  A  long-continued  course  of  pure  ereasote,  beginning  with 
3  minims  and  leading  up  to  15  minims  (ia  capsules)  three  times  a  day, 
is  recommended  by  Semon. 

Lupus  of  the  larjTix  is  distinct  from  what  is  known  as  laryngeal 
phthisis,  notwithstanding  that  the  two  affections  are  supposed  to  be  due  to 
the  same  micro-organism.  If  so,  there  are  modifying  conditions  not  yet 
understood.  Lupus  of  the  larynx  is  not  a  common  disease.  It  is  almost 
invariably  associated  with  lupus  of  the  skin,  but  a  few  cases  of  primary 
infection  have  been  recorded.  It  appears  as  nodule-bearing  thickenings 
of  the  epiglottis  (most  commonly),  but  any  part  may  be  attacked.  The 
nodules  are  small  and  somewhat  thickly  set,  and  they  ulcerate  slowly.  Pain 
is  slight  or  absent.  The  ulcers  have  this  pecuharity,  that  they  cicatrise, 
and  hence  furnish  a  valuable  aid  in  diagnosis,  though  the  presence  of  the 
disease  in  the  skin  is  usuaUy  enough.  Constitutional  treatment,  as  for 
lupus  generally,  is  to  be  mainly  relied  upon.  Thyroid  extract  may  be 
tried.  Koch's  new  tuberculin  may  prove  remedial.  The  lactic  acid  treat- 
ment, as  given  for  tuberculosis,  should  also  be  adopted.  The  electric 
cautery  and  other  caustics  have  been  employed  in  some  cases. 

In  the  commencement  of  the  secondary  stage  of  syphilis  there  is 
usually  some  congestion  of  the  lar}Tix,  causing  a  roughness  or  hoarseness 
of  the  voice,  which  to  a  practised  ear  is  somewhat  characteristic.  Occa- 
sionally mucous  patches  or  condylomata  occur.  These  conditions  quickly 
pass  away  under  mercurial  treatment,  and  no  local  measures  are  reqrdred 
as  a  rule.  Tertiary  s^'philis  is  found  usually  in  the  form  of  ulceration, 
which  commonly  attacks  the  epiglottis ;  this  is  preceded  by  sweUings, 
due  to  infiltration  or  gummata.  At  first  the  swellings  are  red  and 
inflamed,  then  a  yellow  spot  appears  upon  them,  which  extends,  leading 
to  rapid  and  deep  ulceration,  so  as  often  to  involve  the  cartilages.  The 
danger  does  not  end  here ;  for,  after  heahng  of  the  ulcer,  cicatricial  tissue 
forms,  sometimes  as  bands  extending  across  the  cords,  and  forming  other 
adhesions,  aU  of  a  dangerous  character.  The  prognosis  is  so  far  favourable, 
as  thorough  constitutional  treatment  may  ciu^e  the  ulceration,  especially 
full  doses  of  the  iodide  of  potassium,  but  the  deep  ulcerations'  and 
stenoses  are  serious.  The  latter  may  require  gradual  dilatation  or 
tracheotomy. 

PEEICHOXDEITIS 

As  already  pointed  out,  the  cartilages  of  the  larynx  may  be  involved 
in  tuberculous  and  syphilitic  ulcerations.  They  are  also  conmionly  attacked 
in  mahgnant  disease.  Primary  perichondritis  is  also  alleged  to  occur, 
though  complete  proof  is  perhaps  awanting.  The  necrosis  of  the  cartilages 
(which  is  the  outcome  of  inflammation)  is  sufficiently  shown  sometimes 
by   the   expectoration    of    portions ;    or    laryngoscopic   examination   and 
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the  introduction  of  a  probe  may  reveal  the  exfoliated  cartilage.  The 
arytenoids  are  most  frequently  attacked.  When  due  to  syphilitic  disease, 
the  prognosis  is  somewhat  favourable ;  but  under  other  conditions  it  is 
grave,  and  tracheotomy  may  be  required. 


XEW  GEOWTHS 

Papillomata  and  fibromata  are  much  the  commonest.  The  former  are 
small,  warty  growths,  generally  aggregated  in  clusters.  Fibromata,  on  the 
other  hand,  are  solitary,  and  sometimes  pedunculated.  These  growths 
occur  usually  on  the  vocal  cords  or  ventricular  bands,  but  they  may  grow 
on  other  parts.  Other  simple  tumours,  such  as  cysts  or  lipomata,  are 
very  rare. 

The  prognosis  in  the  case  of  these  tumours  is  good;  papillomata, 
however,  tend  to  recur.  They  are  generally  accompanied  by  irritation, 
cough,  and  some  alteration  in  the  voice.  When  large,  they  give  rise  to 
dyspnoea.  The  treatment  in  all  cases  is  that  of  removal  by  one  or  other 
of  the  operations  in  use. 

Cancer  and  sarcoma  are  both  found  in  the  larynx.  Epithelioma  of 
the  larynx  is  a  common  affection,  and  is  usually  primary.  It  begins  as 
a  small  warty  growth,  generally  on  one  or  other  vocal  cord  or  ventri- 
cular band,  but  any  part  may  be  attacked.  The  wart  has  a  broad  base, 
and  there  is  some  redness  and  swelling  of  the  tissues  surrounding  it.  In 
the  case  of  the  vocal  cords,  that  which  is  attacked  is  not  only  congested, 
but — a  point  of  great  importance  from  a  diagnostic  point  of  view — its 
mobiLity  is  impaired.  It  remains  more  or  less  fixed  by  the  deep  exten- 
sions of  the  growth.  Epithelioma  has  also  a  tendency  to  extend  backwards 
towards  the  arytenoid  cartilages.  The  symptoms  of  the  disease  are 
hoarseness,  aphonia,  and  often  shooting  pains  in  the  direction  of  the  ears, 
and,  in  advanced  cases,  glandular  enlargement  in  the  neck ;  but  this  may 
be  contingent  on  the  situation  of  the  growth.  It  is  unnecessary  here  to 
enlarge  further  on  this  subject,  but  it  may  be  said  that  the  diagnosis  is 
often  attended  with  great  difficulty.  Of  course,  in  the  advanced  stages  of 
ulcerative  destruction,  this  is  rendered  easier,  though  syphilitic  disease 
may  in  some  cases  prove  a  stmnbling-block;  The  result  of  treatment  will 
usually  suffice  to  clear  this  up,  however ;  but  it  has  to  be  remembered  that 
cancer  may  be  grafted  on  the  syphilitic  disease.  Again,  some  apparently 
innocent  conditions  may  ultimately  become  cancerous.  If  the  patient  be 
elderly,  and  a  history  of  aphonia  and  hoarseness  lasting  for  months,  or 
even  for  a  year,  be  obtained,  and  if,  on  examination,  a  tumour  or  tumour- 
like infiltration  be  found,  possibly  of  tough  consistence  and  accompanied 
by  circumscribed  congestion,  then,  even  without  much  alteration  in  the 
mobility  of  the  cord  (though  this  will  in  some  degree  depend  on  the 
situation  of  the  growth),  even  without  pain  locally  or  constitutional  signs, 
the  case  is  to  be  regarded  as  in  the  very  highest  degree  suspicious.  If 
possible,  a  small  piece  of  the  growth  should  be  removed  by  forceps  for 
microscopic  examination. 

As  regards  treatment,  the  methods  adopted  are — endolaryngeal 
removal,  partial  resection,  and  complete  excision  of  the  larynx.  As 
regards  their  justification  or  utility,  that  is  another  matter.  Partial 
resection  is  justifiable  in  some  cases.  If  the  disease  is  not  causing  any 
respiratory  trouble,  it  is  perhaps  best  to  leave  it  alone,  employing  pal- 
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liative  measures ;  when  signs  of  obstruction  arise,  tracheotomy  is  to  be 
performed.  It  must  also  be  borne  in  mind  that  frequent  meddlesome 
interference  is  wrong,  and  may  hasten  or  even  induce  the  malignant 
condition. 

Sarcoma  of  the  larynx  is  rare,  but  is  more  amenable  to  operative 
treatment  than  carcinoma. 


]st:ueoses  of  the  laeyn'x. 

This  is  a  wide  and  complex  subject,  and  little  more  can  be  done 
here  than  to  make  mention  of  the  principal  conditions.  Of  these  the 
most  important  is  the  spasmodic  affection  of  the  adductor  muscles, 
known  as  laryngismus  stridulus,  which  has  already  been  incidentally 
referred  to  in  connection  with  acute  laryngitis.  It  is  found  in  young 
children,  most  commonly  before  the  third  year,  and  is  nearly  always 
associated  with  some  constitutional  disorder,  such  as  rickets.  Teething 
and  gastric  disorder  frequently  induce  the  attacks,  which  come  suddenly, 
and  often  without  warning.  The  choking  is  generally  of  an  agonising 
character,  and  death  seems  immment;  but  milder  cases  occur.  Various 
other  convulsive  seizures  may  accompany  the  laryngeal  spasm,  e.g.  carpo- 
pedal  contractions.  The  attacks  are  of  variable  duration,  but  death  seldom 
occurs,  the  spasm  suddenly  relaxmg  just  as  the  patient,  bedewed  with  cold 
sweat,  seems  to  be  moribund.  The  affection  appears  to  be  cortical  in 
origin.  Treatment  must  be  very  prompt.  The  child  should  be  placed  in  a 
warm  bath,  the  clothing  ha^^ng  been  removed,  especially  any  close-fitting 
garment.  The  windows  should  be  thrown  open,  and  cold  water  dashed  over 
the  face  and  chest.  Smelling-salts  may  be  held  to  the  nostrils,  and,  if  at 
hand,  ether,  amyl  nitrite,  or  vapour  of  chloroform  cautiously  administered. 
Should  these  measures  prove  futile,  artificial  respiration  should  be  adopted, 
and,  as  a  final  resort,  tracheotomy  should  be  quickly  performed.  As  a 
general  rule,  however,  the  ordinary  simple  measures  will  prove  sufficient. 
In  those  subject  to  the  attacks,,  the  general  health  should  be  persever- 
ingly  watched,  as  regards  diet,  digestion,  etc.,  the  bowels  being  kept  open, 
and  appropriate  constitutional  remedies  given.  Laryngeal  spasms  are 
also  met  with  sometimes  in  adults,  under  the  conditions  of  hysteria, 
chorea,  epilepsy,  locomotor  ataxy  (laryngeal  crises),  and  some  other  dis- 
orders. Certain  primary  spasmodic  neuroses  are  also  found,  namely, 
mogiphonia,  the  analogue  of  writer's  cramp ;  laryngeal  vertigo,  a  sudden 
spasm  of  the  larjTix  during  a  coughing  fit,  accompanied  by  vertigo  and 
transient  s}Ticope ;  and  the  so-called  barking  cough  of  puberty.  The  treat- 
ment of  these  various  conditions,  often  tedious,  can  only  be  satisfactorily 
indicated  after  thorough  examination  of  each  individual  case,  and  can 
hardly  be  profitably  entered  into  here. 

Paralytic  afiections  of  the  larynx  form  a  numerous  group,  and  their 
pathology  is  very  intricate.  Much  has  been  recently  done,  however, 
in  this  department  of  neurology,  for  which  the  reader  is  referred  to 
special  works.  The  most  important  forms  are  the  paralyses  of  the 
adductor  and  abductor  muscles.  The  adductors,  or  the  muscles  which 
close  the  glottis,  are  subject  to  paralysis  in  hysterical  females,  constituting 
the  affection  known  as  hysterical  aphonia.  Earely  does  the  affection 
otherwise  arise.  The  treatment  is  that  for  hysteria  generally,  with  the 
appHcation  of  electricity  locally,  the  faradisation  being  used  both  outside 
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and  \^-ithin  the  larynx,  if  need  be.  Paralysis  of  the  abductors,  or  the 
muscles  which  open  the  glottis,  is  either  bilateral  or  unilateral.  The 
bilateral  variety  is  generally  due  to  pressure  by  tumours  upon  the  pneumo- 
gastric  or  recurrent  laryngeal  nerves,  but  central  lesions — degeneration, 
tumours,  etc. — are  also  causative,  and  likewise  specific  toxines,  as  those  of 
diphtheria  and  scarlet  fever,  which  cause  neuritis.  It  is  attended  by 
much  inspiratory  dyspnoea,  and  tracheotomy  may  be  required.  Unilateral 
paralysis  owns  a  variety  of  causes,  both  central  and  peripheral.  Of  the 
latter,  pressure  on  the  left  recurrent  nerve  by  an  intrathoracic  aneurysm, 
causing  left-sided  paralysis,  is  much  the  most  common.  The  treatment 
of  these  forms^  of  paralysis  must  be  directed  to  the  cause.  Iodide  of 
potassium  may  often  be  useful.     Local  treatment  is  not  of  much  avail. 

A.  G.  AULD. 


DISEASES  OF  THE  TP.ACHEA  AND  BRONCHI. 

ACUTE  BEONCHITIS. 

Tracheo-Bronchitis. 

An  acute  catarrhal  inflammation  of  the  mucous  and  sometimes  also  of 
the  submucous  structures  of  the  trachea  and  bronchial  tubes. 

In  the  early  part  of  the  centmy  the  term  bronchitis  was  applied  to 
catarrh  of  the  bronchi,  but  before  Laennec's  time  the  affection  was  con- 
founded with  pulmonary  and  pleuritic  conditions.  It  was  termed  "  bastard 
peripneumony "  by  Sydenham,  to  distinguish  it  from  true  peripneumony, 
or  what  is  now  termed  plemisy.  It  was  supposed  due  to  a  collection  of 
humours  in  the  blood,  which  ultimately  gathered  in  the  lungs,  inflaming 
them,  and  seeking  escape  by  the  bronchial  passages. 

Etiology. — The  young  and  the  old  are  most  liable.  The  principal 
general  exciting  cause  of  the  disease  is  undoubtedly  a  cold,  variable,  and 
moist  climate.  Thus  Great  Britain  (and  particularly  Scotland)  affords  an 
ideal  field  for  its  existence,  and  it  is  probable  that  bronchial  affections  form 
the  commonest  class  of  disease  in  this  country.  Warm,  equable,  and  dry 
climates,  on  the  other  hand,  are  unfavourable  to  its  appearance.  The  north 
and  east  winds  are  particularly  harmful,  though  it  is  just  possible  that  the 
east  wind  gets  more  abuse  than  is  its  due.  Sudden  changes  of  temperature, 
either  in  the  weather,  or  from  artificial  causes,  are  particularly  dangerous. 
Thus,  going  from  heated  apartments  into  the  cold  night  air,  often  without 
sufficient  wrapping,  is  a  fertile  cause  of  acute  bronchitis ;  and  if  the  hot  air 
is  also  impure,  either  from  overcrowding,  gas,  or  any  other  cause,  the  danger 
is  enhanced.  In  like  manner,  the  transition  from  cold  to  hot  air  entails 
irritation  of  the  bronchi,  and  may  lay  the  foundation  of  an  acute  attack. 
Sitting  or  standing  in  cold  draughts  of  air  is  probably,  however,  the  most 
common  of  all  exciting  causes.  But  though  this  is  so,  it  is  a  remarkable 
fact  that  strong  and  healthy  persons  are  hardly  ever  attacked,  notwith- 
standing their  utter  disregard  of  the  usual  exciting  causes.  It  conse- 
quently has  for  long  been  apparent  to  physicians  that  a  constitutional  defect 
must  be  reckoned  -svith  in  most  examples  of  the  disease.  There  may  be 
an  hereditary  tendency  to  catarrh  of  mucous  membrane.  The  scrofulous 
constitution  also  entails  a  vulnerability  of  the  various  mucous  surfaces, 
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as  seen  in  the  liability  of  scrofiilous  subjects  to  catarrh  of  the  conjunctiva, 
throat,  etc.  Of  other  underlying  constitutional  states,  gout,  rheumatism, 
Bright's  disease,  and  rickets  are  those  mostly  encountered.  Senility  of  the 
tissues,  especially  in  those  of  a  comparatively  young  age,  affords  a  potent 
inducement  for  the  disease.  This  may  be  revealed  by  atheroma  or  cal- 
careous degeneration  of  the  arteries. 

Acute  bronchitis  is  also,  in  quite  a  large  percentage  of  cases,  grafted 
on  the  chronic  variety,  or  some  other  pulmonary  aiiection,  especially  emphy- 
sema and  asthma.  In  addition  to  these  factors,  we  have,  as  predisposing 
causes,  many  conditions  of  acquired  disease  or  defect.  General  debility, 
however  induced,  may  be  instanced  in  this  connection.  Heart  disease,  and- 
especially  mitral  disease,  causes  a  congested  condition  of  the  bronchial 
mucosa,  which  may  precipitate  acute  bronchitis.  Acute  bronchitis  may 
complicate  many  of  the  exanthemata,  particularly  measles  and  whooping- 
cough.  It  is  sometimes  found  in  the  initial  stage  of  typhoid,  and  nearly 
always  in  that  of  typhus. 

Morbid  anatomy  and  pathology. — In  ordinary  tracheo- 
bronchitis the  mucosa  is  highly  congested  and  considerably  swollen,  and  as 
a  result  serous  exudation  shortly  ensues.  The  nerve  fibres,  and  especially 
the  ganglia  at  the  bifurcation  of  the  trachea,  are  irritated  by  the  pressure, 
and  so  pain  and  cough  are  produced.  Then  the  epithehum  lining  the 
tubes  becomes  swollen,  and  many  of  its  cells  are  transformed  into  goblet 
cells.  Similar  changes  are  found  in  the  mucous  glands,  and  from  these 
two  sources  large  quantities  of  mucus  are  generated.  Leucocytes  gradually 
accumulate  in  the  mucosa,  and  many  of  them  are  extruded  through  the 
minute  canals  or  foramina  which  traverse  the  basement  membrane.  The 
next  step  in  the  process  is  the  division  of  many  of  the  columnar  surface 
cells.  Their  nuclei  show  karyokinesis,  and  as  a  result  the  cells  divide  into 
two,  each  part  having  a  separate  nucleus,  though  occasionally  three 
segments  are  produced.  In  addition  to  this,  the  layer  of  round  cells  next 
the  basement  membrane  proliferates  abundantly.  In  many  cases  of  acute 
bronchitis  the  changes  end  here,  and  the  cells  undergo  fatty  regression. 
But  severe  forms  are  further  characterised  by  division  of  the  fixed 
connective  tissue  corpuscles  in  the  bronchial  wall,  including  the 
adventitia. 

The  pathology  of  the  disease  is  not  so  clear.  It  is  certain  that  many 
cases  of  acutely  inflamed  bronchi  are  found,  especially  in  connection  with 
specific  diseases,  which  are  characterised  by  an  abundance  of  micro- 
organisms present  in  the  mucosa.  So  far,  this  is  but  natural  in  the  case  of 
a  structure  so  exposed  to  the  contact  of  the  air.  But  there  can  be  little 
doubt  that  acute  bronchitis,  in  its  typical  or  classical  form,  has  many 
characters  of  a  specific  disease.  Its  invasion,  widespread  extension, 
assembled  symptoms,  acme,  and  more  or  less  critical  decline,  are  suggestive. 
Whether  amongst  the  micro-organisms  which  have  been  described  in  the 
mucosa  a  specific  bacillus  has  ever  been  seen,  may  be  possible,  but  nothing 
definite  can  be  pronounced  on  the  subject  at  present. 

Symptoms. — In  acute  tracheo- bronchitis  the  temperature  rises 
to  about  100°  or  101°  F.  in  adults,  but  in  children  it  is  a  degree  or 
two  higher.  Eespiration  is  more  or  less  embarrassed,  and  there  may  be 
attacks  of  spasmodic  dyspnoea.  A  sense  of  constriction  and  more  or  less 
pain  are  complained  of  in  the  chest.  At  first  the  cough  is  dry,  hard, 
painful,  and  wearisome.  It  causes  exhaustion  in  many  cases,  and  general 
tremulousness  from  its  concussive  action  on  the  nervous  system.     Sleep  is 
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also  much  disturbed.  Expectoration,  at  first  absent  or  scanty,  gradually 
increases,  and  consists  of  a  colourless,  fluid,  and  frothy  secretion,  intermixed 
with  strings  of  coagulated  mucus,  and  somethnes  streaky  with  blood.  As 
the  disease  advances  the  expectoration  assumes  a  greenish  colour,  is  less 
frothy,  and  acquires  considerable  viscidity.  It  averages  roughly  from  6 
to  14  oz.  in  the  day,  but  there  is  great  variation  in  this  respect.  After  a 
few  days  (4  to  10)  the  disease  will  commonly  subside,  the  cough  becoming 
easy,  and  only  excited  to  expel  the  purulent  mucus  which  now  forms  in 
the  air  tubes. 

But  severer  cases  occur,  and  these  are  especially  found  in  the  subjects 
of  a  chronic  weakness  in  the  air  tubes,  especially  stout  elderly  persons.  The 
dyspnoea  is  great,  the  auxiliary  muscles  being  requisitioned,  and  cyanosis 
becomes  marked.  The  breathing,  too,  is  often  accompanied  by  a  more  or 
less  audible  gurgling,  produced  by  the  passage  of  the  air  through  the 
secretion-laden  tubes.  The  pulse  at  first  is  frequent  and  bounding,  and 
the  temperature  considerably  elevated.  Delirium  is  often  present,  especi- 
ally during  the  night.  In  such  cases  the  finer  bronchi  become  involved, 
and  we  also  find  the  symptoms  of  oedema  of  the  air  tubes,  especially  if 
any  old  emphysema  coexists,  and  there  is  some  oedema  of  the  lungs  as  well, 
more  particularly  over  the  bases.  All  this  may  be  present  without  any 
special  weakness  of  the  heart,  though  of  course,  in  cases  of  cardiac  debihty 
or  disease,  the  symptoms  will  be  intensified,  when  dropsy  of  the  ex- 
tremities may  occur,  and  even  the  trunk  may  be  imphcated.  The  general 
inflation  of  the  lungs,  brought  about  by  the  bronchial  obstruction,  often 
termed  acute  emphysema,  will  tend  to  impede  the  circulation,  embarrass- 
ing the  right  heart,  and  so  predisposing  to  the  condition  of  oedema.  In 
fatal  cases,  cyanosis  becomes  extreme,  and  expectoration  fails.  The 
extremities  become  cold,  and  there  may  be  profuse  perspirations.  Un- 
consciousness is  early  developed  (always  a  bad  sign),  and,  needless  to  say, 
persists  till  the  end. 

The  physical  signs  of  acute  bronchitis  are  definite  and  easy  of 
determination  in  uncompHcated  cases,  but  if  the  disease  be  superadded  to 
some  other  affection  of  the  chest,  some  difficulty  may  be  encountered,  as  in 
the  case  of  acute  bronchitis  occurring  in  the  subject  of  an  old  fibroid 
consolidation.  In  ordinary  bronchitis  the  chest  on  inspection  is  expanded, 
and  sinks  in  but  little  duxing  expiration.  Both  thoracic  and  abdominal 
movements  are  exaggerated  or  abnormal.  The  chest  is  lifted  on  inspna- 
tion,  the  inferior  part  of  the  sternum  often  being  simultaneously  depressed. 
But  the  lower  parietes  and  sometimes  also  the  upper  anterior  portions 
may  sink  in  on  inspiration,  if  much  obstruction  exists  in  the  tubes.  As  a 
rule,  however,  the  upper  part  of  the  chest  bulges.  Expiration  is  slow  and 
laboured.  Palpation  reveals  increase  of  the  vocal  fremitus,  and  rhonchal 
fremitus  may  be  present.  The  heart  is  usually  displaced  downwards  and 
to  the  right.  The  liver  is  shghtly  depressed  also.  Percussion  is  normal, 
or,  in  more  severe  cases,  hyper-resonant,  from  the  general  inflation  of  the 
lungs.  The  bases,  if  oedematous,  will,  however,  yield  a  higher  pitched,  i.e,. 
duller,  note.  Auscultation  discloses  a  noisy  character  of  the  breath 
sounds,  and  expii'ation  is  markedly  prolonged.  The  characteristic  adventi- 
tious sounds  are  caused  by  the  swollen  and  consequently  rigid  condition 
of  the  air  tubes,  by  the  presence  in  them  of  masses  of  secretion,  and  some- 
times also  by  local  spasm  of  their  muscles.  They  consist  at  first  of 
sonorous  rales  or  rhonchi  in  the  larger  tubes,  and  of  sibilant  or  whistling 
rales  in  the  medium-sized  ones.     As  the  disease  progresses,  and  the  mucus 
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increases  and  softens,  the  sounds  become  moister,  and  are  referred  to 
generally  as  mucous  rales ;  but  all  kinds  coexist,  and  come  and  go  with 
coughing.  In  the  smaller  tubes  the  rales  are  termed  submucous  and 
subcrepitant.  Congestion  and  oedema  at  the  bases  produce  fine  liquid 
crepitant  rales,  which,  when  very  niunerous,  will  obscure  the  vesicular 
breath  sound. 

Diagnosis. — The  sudden  invasion,  cough,  adventitious  sounds,  and 
absence  of  dulness  over  any  region  of  the  lungs,  render  the  chagnosis 
generally  easy.  Acute  tuberculosis  of  the  lungs  may  have  somewhat 
similar  symptoms  and  physical  signs  at  first.  The  progress  of  the 
affection  and  associated  symptoms  will  determine  the  presence  of 
tuberculosis,  but  it  must  be  remembered  that,  in  acute  tuberculosis, 
bronchitis  is  present  as  a  symptom.  Acute  tuberculosis  and  acute 
bronchitis  may  coexist.  In  like  manner  bronchitis  may  be  developed  as 
a  primary  affection  in  those  suffering  from  old  chronic  affections — chronic 
pleuritis,  chronic  pneumonia — and  it  may  also  coexist  with  acute  pleurisy. 
The  presence  and  site  of  the  rales  and  character  of  the  expectoration  will 
usually  suffice  to  indicate  the  presence  of  bronchitis. 

Prognosis. — Acute  bronchitis  in  children  will  be  separately  con- 
sidered, as  it  is  apt  to  assume  the  characters  of  a  grave  affection.  In  the 
commoner  forms  of  the  disease  in  adults,  the  prognosis  is  favourable,  but 
in  elderly  persons  the  disease  is  always  to  be  regarded  with  some  anxiety, 
especially  in  cases  of  weak  heart,  while  iu  old  age  it  is  very  fatal,  and 
forms  a  large  percentage  of  the  deaths  in  this  country.  The  condition  of 
the  patient's  tissues  and  the  presence  or  absence  of  disease  elsewhere 
should  be  carefully  considered.  Particularly,  the  arteries  are  to  be 
examuied  for  atheroma,  and  great  pains  bestowed  on  the  condition  of  the 
heart,  in  order  to  form  an  estimate  of  its  general  nutrition  and  working 
power.  Any  defect  of  the  latter  adds  gravity  to  the  prognosis.  Acute 
bronchitis,  superadded  to  the  chronic  affection,  is  likewise  to  be  anxiously 
regarded.  It  is  also  important  to  remember  that  those  who  have  once  had 
an  attack  of  acute  bronchitis  remain  more  or  less  liable  to  a  recurrence  of 
the  disease,  and  a  chronic  affection  is  not  infrequently  set  up. 

Treatment. — As  soon  as  bronchitis  makes  its  appearance,  such 
measures  should  be  adopted  as  will  favour  its  ehmination.  An  arrest  of 
its  progress  can  only  be  effected  by  inducing  diaphoresis,  and  by  the 
application  of  hot  fomentations  and  poultices  over  the  chest.  Steam  may 
also  be  inhaled.  Eecollectuig  that  the  local  inflammation  is  strictly 
defensive,  and  the  natural  means  of  combating  the  poisonous  agents  which 
are  deposited  and  generated  in  situ,  it  is  clear  that  local  and  general 
stimulation  will  tend  to  the  dispersal  and  elimination  of  the  toxic  agents. 
Should,  however,  the  poison  gain  ground,  the  local  inflammation  in  the 
bronchial  tubes,  necessary  for  its  destruction  and  elimination,  will  advance. 
The  diseased  products  will  then  be  thrown  off  in  great  part  into  the  tubes 
themselves,  and  expectorated,  whilst  a  part  will  be  disposed  of  by  the  cells 
of  the  tissues. 

It  is  common  to  give  such  substances  as  ipecacuanha,  spuits  of  chloro- 
form, or  Dover's  powder,  at  this  stage,  and  these  give  rehef  from  the  more 
distressing  local  sensations.  Opium,  except  when  the  cough  is  dry  and 
irritable,  should,  however,  be  avoided  if  possible,  as  it  tends  to  check  the 
normal  progress  of  the  secretion.  This,  as  already  mentioned,  is  beneficial, 
and  should  rather  be  hastened  than  retarded. 

In  the  early  stage,  an  abundance  of  warm  liquid  diet  (especially  milk), 
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diaphoretics,  and  hot  poultices,  should  he  employed.  The  bowels  should 
be  kept  freely  open.  The  temperature  of  the  apartment  should  be  main- 
tained about  65",  and  kept  moist  by  steam.  These  measures  are  to  be 
continued  till  the  crisis  of  the  disease  is  past. 

When  the  disease  assumes  a  sthenic  form,  antimony  is  often  given,  but 
probably  it  is  better  to  trust  to  purgatives,  blue  pill  being  most  suitable. 
In  asthenic  cases,  on  the  other  hand,  stimulants  are  imperative.  Alcohol, 
carbonate  of  ammonium,  and  strychnine  are  the  most  useful  agents. 

The  secretion  may,  in  debilitated  subjects,  become  over  copious,  from 
inordinate  oedema,  and  then  belladonna  should  be  administered  in  full 
doses,  and  the  bowels  kept  active.  Again,  in  children,  the  expulsive  efforts 
may  be  insufficient.  In  such  cases,  an  emetic  of  ipecacuanha  should  be 
given,  as  opportunity  indicates.  In  adults,  the  heart  may  be  feeble,  when 
alcohol,  digitalis,  strychnine,  and  nourishing  foods  are  to  be  relied  upon. 
As  the  disease  declines,  tonics,  as  quinine  and  ii'on,  and  abundant  nourish- 
ment, are  the  measures  to  be  adopted. 

Complications  and  special  aggravations  of  one  or  other  of  the  symptoms 
pecuUar  to  the  disease,  may  be  met  with.  Spasm  of  the  tubes  demands 
such  remedies  as  nitroglycerin,  spirits  of  chloroform,  opium,  belladonna,, 
lobeha,  or  ether.  Great  dyspncea  may  require  to  be  met  by  mhalations- 
of  oxygen,  but  commonly  emetics  and  stimulants  w"ill  suffice.  Should 
cyanosis  become  threatening,  venesection  must  be  resorted  to. 

As  already  mentioned,  it  will  often  be  found  that  a  diathesis,  or  materies 
morhi,  is  present,  which  is  either  sui-ely  provocative  of  the  disease,  or  else 
materially  contributes  to  its  advance.  Such  is  to  be  sought  for,  and  if 
found,  to  be  met  by  appropriate  specifics,  i.e.  the  sahcylates  in  rheumatic 
cases,  alkalies  and  colchicum  in  cases  of  uric  acid  poisoning,  with  the  diet 
appropriate  thereto. 

Capillary  Bronchitis. 

Inflammation  of  the  small  bronchi  occurs  in  the  great  majority  of  cases 
in  an  acute  form,  but  there  is  also  a  chronic  form  of  the  affection. 

Acute  capillary  bronchitis  is  chiefly  found  at  the  extremes  of  life,  but 
in  childhood  it  is  generally  associated  vrith.  pulmonary  inflammation  as 
well,  whereas  in  old  age  it  is  as  a  rule  independent  of  such  well-marked 
changes  in  the  lungs.  The  inflammation  often  extends  from  the  larger 
tubes,  but  may  be  otherwise  set  up  by  various  agencies,  and  especially  by 
infectious  fevers  or  whooping-cough  in  the  case  of  children.  A  highly 
purulent  secretion  is  formed,  which  may  completely  block  many  of  the 
bronchioles,  and  lead  to  collapse  of  the  dependent  lobules  of  the  lung. 

Symptoms. — The  pyrexia  may  reach  104°  F.,  but  is  very  variable,  and 
the  respii'ations  are  extremely  frequent.  Dyspnoea  is  great,  and  symptoms  of 
cyanosis  are  soon  set  up.  Though  this  is  so,  the  cough  may  be  but  moderate 
or  even  slight,  and  expectoration  is  scanty  and  muco-purulent.  Sometimes, 
however,  severe  paroxysms  of  coughing,  attended  by  high  cyanosis,  super- 
vene. Great  general  distress,  cold  perspirations,  and  nervous  twitchings 
are  characteristic.  The  face  is  terror-stricken  and  pallid,  except  for  a 
dusky  patchiness  over  the  cheeks.     The  extremities  are  cold. 

The  physical  examination,  while  of  course  general,  should  be  carefully 
directed  to  the  posterior  aspect  of  the  lungs.  More  especially  in  children, 
the  first  indication  of  impending  danger  is  often  the  clevelopment  of  fine 
crepitations,  extending  downwards  over  the  bases  fi'om  the  scapular  border. 
Percussing  carefully  over  the  bases  may  reveal  a  certain  area  of  dulness. 
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and  if  this  is  so,  it  is  certain  that  broncho-pneumonia  has  been  established 
as  well.  In  other  cases  no  dulness  may  be  detected,  and  then  the  lung  is 
partially  permeable,  but  deep-seated  patches  of  consolidation  even  then 
usually  exist.  It  is  scarcely  necessary  to  add  that  the  lower  part  of  the 
chest  is  retracted  during  inspiration,  and  not  infrequently  there  is  depression 
in  the  supraclavicular  region  as  well.  Auscultation  over  the  affected  por- 
tions reveals  moist  crepitations  accompanying  inspiration.  Towards  the 
end  of  the  act,  some  vesicular  breath  sound  of  a  roughened  character  will 
loQ  heard,  if  the  lung  has  not  become  much  involved.  But  if  such  cannot 
lae  heard,  the  fine  rales  being  alone  audible,  then  it  is  certain  that  the  pul- 
monary substance  is  blocked,  and  careful  percussion  will  generally  reveal 
dulness  over  the  affected  part. 

Acute  capillary  bronchitis  is  a  most  serious  condition.  Eecovery, 
always  tedious,  may  be  looked  for  in  those  who  are  not  very  near  the 
extremes  of  life.  But  in  infants  and  aged  persons  recovery  is  rare,  and, 
in  the  case  of  infants,  should  broncho-pneumonia  be  developed,  a  fatal 
issue  is  the  rule= 

Treatment. — The  treatment  of  the  affection  must  be  very  energetic. 
The  apartment  should  be  kept  moist  by  steam.  The  great  desideratum  is 
the  maintenance  of  the  strength  of  the  patient.  Concentrated  nourish- 
ment and  alcohol  are  chiefly  to  be  relied  upon,  given  at  frequent  intervals. 
Beef -tea  (made  from  fresh  beef),  milk,  cream,  and  white  of  egg  are  best,  if 
the  stomach  will  receive  them,  otherwise  the  food  must  be  peptonised. 
The  chest  and  back  generally  may  be  rubbed  with  a  rubefacient,  and 
enveloped  in  wadding.  Treatment  by  drugs  must  be  regulated  entirely  by 
the  symptoms  as  they  arise.  If  expectoration  is  so  defective  that  suffocat- 
ive signs  appear,  an  emetic  of  ipecacuanha  may  give  relief,  and  oxygen  gas 
may  be  directed  over  the  mouth  and  nose.  In  some  cases  carbonate  of 
ammonium  will  be  found  serviceable.  Opium  should  be  avoided.  Lately, 
in  children,  it  has  been  recommended  to  push  belladonna  until  its  physio- 
logical effects  are  fully  produced,  and  so  prevent  the  blocking  of  the  air 
tubes  by  secretion.  This  method  is  still  on  its  trial.  The  general  directions 
given  for  ordinary  bronchitis  are  more  or  less  applicable  for  the  symptoms 
■of  the  capillary  variety. 

CHRONIC  BRONCHITIS. 

This  disease  is  a  chronic  catarrhal  inflammation  of  the  trachea  and 
Ijronchial  tubes. 

Etiology. — The  factors  which  influence  the  production  of  chronic 
iDronchitis  are  practically  identical  with  those  already  discussed  in  con- 
nection with  the  acute  variety.  Underlying  diathetic  conditions  are 
present  in  the  majority  of  cases,  especially  emphysema,  gout,  and  scrofula. 
Recurrent  acute  attacks,  heart  disease,  kidney  disease,  and  all  constitutional 
and  local  forms  of  weakness,  render  the  bronchial  mucosa  susceptible.  In 
a  great  number  of  cases  the  affection  develops  yearly  at  the  beginning  of 
winter,  and  practically  ceases  on  the  advent  of  summer.  Those  whose 
occupations  entail  the  inhalation  of  an  irritant  atmosphere  are  very  liable 
to  be  attacked.  Chronic  bronchitis  is  almost  exclusively  confined  to  middle 
and  advanced  life,  but  especially  the  latter. 

Quite  a  large  class  of  cases  of  chronic  bronchitis  are  purely  secondary 
to  pulmonary  diseases.  All  chronic  affections  of  the  lung  are  attended  by 
more  or   less  chronic  bronchitis.      Broncho-pneumonia,  phthisis,  cancer. 
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foreign  body  pneumonia,  fibroid  pneumonia,  and  primary  emphysema  may 
be  cited  in  this  connection.  It  is  also  produced  by  disease  of  the  mitral 
valve. 

Chronic  bronchitis  is  often  caused  by  the  poisons  of  the  various 
infective  fevers. 

Morbid  anatomy. — The  lungs  are  always  more  or  less  emphy- 
sematous, depending  on  the  duration  of  the  disease.  The-  mucous 
membrane  of  the  trachea,  larger,  and  middle-sized  bronchi  is,  in  the 
majority  of  cases,  much  swollen,  deeply  injected,  and  coated  with  muco- 
purulent secretion.  All  the  component  structures  of  the  tubes  are  found,  in 
the  earlier  stages,  to  be  hypertrophied.  Often  ridge-like  longitudinal  bands 
are  seen  in  the  trachea,  composed  of  hypertrophied  connective  and  elastic 
tissue,  and  the  writer  has  seen  remarkably  developed  nerves  in  the  interior 
of  the  bands.  The  epithelial  structures  are  at  first  hypertrophied,  and 
exceptional  cases  occur  wherein  this  epithelial  hypertrophy  is  excessive,  and 
amounts  to  a  distinct  abnormality.  After  the  disease  has  lasted  for  many 
years,  the  tubes  atrophy,  and  the  epithelial  structures  are  present  merelj 
in  an  embryonic  form. 

Symptoms. — It  is  a  task  of  no  little  difficulty  to  give  anything 
like  a  truthful  representation  of  the  symptoms  of  chronic  bronchitis,  for 
we  find,  in  point  of  fact,  that  the  affection  occurs  in  most  diverse  forms,, 
whose  relationship  to  each  other  has  not  as  yet  been  accurately  settled. 
Laennec  was  the  first  writer  who  attempted  a  classification.  Eoughly 
speaking,  he  divided  the  disease  into  the  dry,  moist,  and  foetid  varieties. 
This  classification  is  by  many  retained  to  the  present  day.  Others 
again  {e.g.  Greenhow)  have  classified  the  various  forms  according  to  the 
diathetic  or  other  tendencies  which  underlay  them — as  gouty  bronchitis,, 
rheumatic  bronchitis,  scrofulous  or  phthisical  bronchitis,  the  bronchitis 
associated  with  skin  diseases,  kidney  diseases,  etc.  Bronchitis  outside  this- 
category  was  referred  to  as  simple  or  uncomplicated. 

Now  it  is  evident  that  a  chronic  inflammation  of  the  bronchi,  as  in  the 
case  of  other  chronic  inflammations,  is  produced  by  the  local  action  of  an 
irritant,  and  whether  that  irritant  be  one  or  many,  it  does  not  matter 
much  in  so  far  as  the  symptoms  are  concerned,  for  these  always  are,  and 
must  always  be,  those  of  the  defensive  inflammatory  process.  But  we 
certainly  find  a  great  variation  in  the  degree  in  which  one  or  other  of  the 
inflammatory  manifestations  are  projected.  Thus  we  sometimes  find  the 
quantity  of  serum  or  of  mucus  to  be  inordinately  great,  indicating  much 
weakness  in  the  vascular  or  mucous  tissues,  while  in  other  cases  the  dis- 
charge is  scanty,  but  there  may  be  much  local  irritation  and  proliferation, 
of  connective  tissue. 

Whatever  be  the  dominant  feature  shown  by  the  inflammation,  it  will 
depend  on  the  constitutional  condition  of  the  patient,  together  with  the 
nature  of  the  local  irritant.  And  the  symptoms  themselves  are  to  be 
truly  regarded  as  the  result  of  a  process  of  defence  and  repair,  defective 
often  certainly,  unless  art  steps  in  and  gives  a  helping  hand.  The  clear 
duty,  therefore,  of  the  physician  is  to  endeavour  on  the  one  hand  to 
discover  the  natiu-e,  or  probable  nature,  of  the  irritant,  and,  on  the  other, 
to  place  the  patient  in  the  most  favourable  condition  by  the  enforcement 
of  both  general  and  local  measures. 

In  a  great  many  cases  of  chronic  bronchitis,  the  disease  is  very  much 
limited  to  the  trachea  and  larger  bronchi.  In  such  there  is  little  if  any 
constitutional  disturbance.     The  cough  is  worrying  at  times,  and  there  majr 
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be  considerable  uneasiness  in  the  chest.  Expectoration  is  scanty  or 
moderate  in  amount,  often  largely  confined  to  the  morning,  just  after 
getting  out  of  bed.  Occasional  exacerbations  occur,  especially  in  winter, 
and  while  the  disease  may  last  in  this  way  for  many  years,  it  tends  to 
assume  a  more  severe  aspect,  imless  special  measures  are  adopted  at  an 
early  stage.  In  this  mild  form  of  bronchitis  the  physical  signs  consist 
chiefly  in  the  presence  of  rhonchi  in  the  large  tubes.  Transient  mucous 
rales  may  occasionally  be  heard  over  a  limited  area,  but  the  smaller  tubes 
are  usually  healthy.     Emphysema  is  absent,  or  slightly  developed. 

On  the  other  hand,  there  are  cases  in  which  the  morbid  process  may  be 
chiefly  present  in  the  smaller  tubes,  often  more  or  less  limited  to  certain 
districts  of  lung,  when  the  "  dry  "  variety  of  bronchitis  is  present.  Herein 
there  is  much  paroxysmal  distressing  cough,  with  scanty,  viscid,  pearly- 
looking  sputa.  Emphysema  is  developed,  and  mucous  rales,  sibili,  and 
rhonchi  are  heard  on  auscultation. 

But  when  the  affection  becomes  established,  in  its  more  -typically  severe 
form,  the  subjective  symptoms,  both  general  and  local,  form  a  distressful 
incubus.  There  are  persistive,  though  fitful  cough  and  breathlessness, 
wearying  restlessness  by  day  and  night,  digestive  distm'bances,  and  a 
frequent  sense  of  exhaustion.  Malaeration  of  the  blood  is  generally  present 
in  some  degree.  Inspection  of  the  chest  reveals  more  or  less  of  the  barrel 
shape  which  is  pathognomonic  of  emphysema.  Palpation  may  reveal 
rhonchal  fremitus.  Percussion  resonance  is  heightened,  from  the  chronic 
inflation  of  the  lungs.  Auscultation  reveals  harshness  of  the  breath 
sounds,  with  greatly  prolonged  expiration,  but  frequently  only  adventitious 
sounds  can  be  heard,  namely,  rales  of  all  kinds — sonorous,  sibilant,  mucous, 
submucous,  and  crepitant.  The  rales  are,  as  a  rule,  changeful,  both  in 
respect  of  their  character  and  site,  being  much  influenced  by  the  act  of 
coughing,  especially  the  mucous  variety.  The  expectoration  varies  much  in 
respect  of  quantity.  It  is  most  usually  frothy,  partly  fluid  and  partly 
viscid,  and  muco-purulent  in  composition.  In  a  variety  of  the  disease, 
connnonly  called  bronchorrhoea,  or  pituitous  catarrh,  the  expectoration  is 
extremely  abundant,  overshadowing  the  other  symptoms.  It  may  be 
chiefly  serous,  and  at  the  same  time  viscous,  resembling  white  of  an  egg,  or, 
on  the  other  hand,  it  may  be  puriform.  The  subjects  of  this  variety  of 
bronchitis  are  often  much  debilitated  and  may  emaciate  rapidly.  In  still 
other  cases,  the  expectoration  becomes  foetid,  which  usually  (though  not 
invariably)  indicates  the  presence  of  bronchiectasis.  The  sputum  is  consider- 
ably abundant,  greyish  or  grey -green  in  colour,  and  on  standing  separates 
into  three  characteristic  layers  or  strata.  The  uppermost  of  these  resembles 
the  frothy  sputum  of  ordinary  bronchitis ;  the  middle,  that  of  serous  broncho- 
rrhoea ;  while  the  lower  stratum  consists  of  a  purulent  matrix,  containing 
small  plug-like  masses  composed  of  fatty  and  granular  material,  various 
bacteria  and  decomposition  products.  These  plugs  are  characteristic  of 
this  form  of  bronchitis ;  they  were  particularly  described  by  Traube,  who 
regarded  the  smaller  bronchi  as  their  place  of  origin. 

We  meet  sometimes  with  cases  which  may  properly  be  described  as 
chronic  capillary  bronchitis.  Usually,  only  a  portion  of  lung  is  the  seat  of 
this  lesion,  but  it  may  occur  more  or  less  generally.  Fine  clicking  rales,  with 
absence  of  dulness,  constitute  the  main  physical  signs.  There  are  in  such  cases 
great  dyspnoea,  and  very  marked  cyanosis,  if  the  condition  be  at  all  extensive. 

As  bronchitis  advances,  we  find  signs  of  over-distension  of  the  right 
ventricle  and  increasing  weakness  of   the  heart,  so  that  the  circulation 
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often  signally  fails,  entailing  venous  congestion  of  the  organs  and  tissues 
generally.  These  include  albuminiiria,  dyspeptic  troubles,  signs  of  conges- 
tion of  the  liver,  and  the  signs  of  pulmonary  oedema,  especially  basic  oedema, 
with  dropsy  of  the  feet  and  legs,  and  even  of  the  trunk.  Cyanosis  also  is 
present  in  great  degree.  While  the  obstruction  in  the  lungs  may  entail 
cardiac  failure,  we  have  also  to  bear  in  mind  that  in  many  cases,  seen  at  a 
stage  more  or  less  advanced,  the  bronchial  affection  may  be  dependent  on 
long-standing  mitral  disease.  Again,  it  may  be  remarked  that  in  old  persons 
there  is  a  failure  more  or  less  of  all  the  tissues  from  senile  change,  and  this 
failure  is  greatly  augmented  by  the  de-oxygenated  state  of  the  blood.  The 
heart  in  particular  suffers  in  nutrition  from  this  cause. 

The  question  of  the  bodily  temperature  requires  consideration.  In 
many  of  the  ordinary  cases  of  bronchitis,  no  elevation  of  temperature  may 
be  met  with,  unless  acute  exacerbations  occur.  When  persistent  slight 
elevation  is  met  with,  especially  in  a  comparatively  young  subject,  the 
possibility  of  tuberculosis,  or  a  tendency  thereto,  should  be  entertained. 
In  the  severe  forms  of  the  disease,  with  much  inflammation  in  the  tubes, 
the  presence  of  cyanosis  suffices  to  reduce  what  would  otherwise  be  a 
pyrexial  condition ;  even  a  subnormal  temperature  may  be  met  with, 
owing  to  this 'maloxygenation  of  the  blood,  so  throwing  the  observer  off  his 
guard.  But  pyrexia  is  commonly  met  with  from  time  to  time,  and  especially 
in  the  evenings,  while  in  cases  of  foetid  bronchitis,  hectic  symptoms  are 
frequently  developed. 

Diagnosis  and  prognosis. — But  little  requires  to  be  said  under 
this  heading.  The  symptoms  already  described,  when  unattended  by 
dulness  and  bronchial  breathing  in  any  region  of  the  lungs,  are  absolutely 
unequivocal.  (Edema  of  the  bases  will  certainly  give  rise  to  some  degree  of 
dulness  and  to  crepitation,  but  the  distinctive  signs  of  pneumonic  consolid- 
ation are  absent.  This  is  entirely  dependent  on  certain  conditions.  If 
any  well-marked  constitutional  condition  be  present,  especially  gout  or 
cardiac  disease,  the  prognosis  is  unfavourable  as  regards  complete  recovery. 
Again,  if  the  patient  be  in  the  lower  ranks  of  life,  his  chances  are  unfavour- 
able. Under  all  circumstances,  the  disease  is  most  persistent,  very  prone 
to  recur,  and  is  rarely  completely  got  rid  of,  unless  prolonged  careful  treat- 
ment be  adopted,  or  possibly  residence  in  a  warmer  and  drier  climate.  The 
emphysema  is  permanent. 

Treatment. — Chronic  bronchitis  is  met  with  under  so  many  different 
conditions,  and  subject  to  so  many  modifying  influences,  that  much  thought 
and  judgment  are  necessary  in  the  matter  of  treatment.  It  is  hardly 
necessary  to  say  that  warm  clothing,  great  care  in  avoiding  exposure  to 
cold  or  sudden  changes  of  atmosphere,  and  the  maintenance  of  the  highest 
possible  level  of  general  health,  are  elementary  rules. 

A  primary  duty  is  to  investigate  any  constitutional  defect,  and  rectify 
it  as  far  as  possible.  This  will  include  the  general  and  special  methods  of 
treatment  applicable  to  gout,  rheumatism,  tubercle,  or  syphilis,  as  the  case 
may  be. 

When  practicable,  the  patient  should  be  sent  to  a  spa,  preferably  in  a 
dry  mountainous  region,  and  have  a  course  of  treatment  suited  to  his 
condition.  The  sulphur  waters  are  most  valuable.  Turkish  baths  should 
constitute  a  part  of  the  treatment.  If  possible,  the  patient  should  be 
made  to  spend  the  winter  (or,  preferably,  a  few  winters)  abroad  in  a  dry 
climate.     A  high  altitude  should  be  selected,  if  the  kidneys  are  sound. 

Attention  to  the  state  of  the  bowels  is  of  great  importance.     Often  a 
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smart  purge  will  cut  short  the  progress  of  urgent  symptoms,  more  especially 
excessive  secretion  attended  by  dyspnoea.  Counter-irritants  and  stimu- 
lating frictions  arfe  often  serviceable.  In  particular,  the  cautious  applica- 
tion of  croton-oil  over  a  limited  area,  until  a  pustular  eruption  is  produced, 
may  be  most  efficacious  in  local  exacerbations.  Cod-liver  oil  is  suitable 
for  most  cases,  on  account  of  its  action  as  an  expectorant  as  well  as  for 
its  nutritive  and  restorative  qualities.  Exercises  are  most  beneficial  to 
sufferers  from  chronic-  bronchitis.  They  should  be  regulated  so  as  to 
bring  the  muscles  of  the  chest  especially  into  play,  and  accompanied  by 
the  practice  of  prolonged  inspirations  and  forcible  expirations.  In  this 
way  the  circulation  and  nutrition  of  the  bronchial  tubes  improve,  the 
elasticity  of  the  lungs  is  increased,  and  the  secretion  is  moved  outwards. 
The  "  compressed-air  "  cure,  for  the  details  of  which  special  works  may  be 
consulted,  acts  much  after  the  same  fashion.  It  is  often  attended  with 
considerable  improvement,  particularly  when  the  pulmonary  circulation  is 
defective. 

The  drugs  which  are  specially  employed  in  bronchitis  form  a  long  list. 
It  is  best  to  do  without  them  if  possible,  and  persevere  on  the  lines  which 
have  already  been  briefly  indicated.  Many  of  the  so-called  expectorants  do 
little  else  than  tickle  the  patient's  oesophagus,  and  induce  a  fancy  of  well- 
being.     The  following  indications,  however,  will  be  generally  serviceable : — 

When  the  cough  is  very  harassing  and  expectoration  scanty,  inhalations 
of  steam,  or  of  ipecacuanha  wine,  diluted  with  thrice  its  bulk  of  water,  may 
be  given  by  the  atomiser.  In  some  cases,  fairly  large  doses  of  opium  may 
be  temporarily  given  to  subdue  the  cough.  On  the  other  hand,  if  expectora- 
tion is  profuse,  inhalations  of  terebene,  or  hot  water  to  which  a  few  drops 
of  turpentine  have  been  added,  may  be  useful.  Internally,  the  balsams  of 
copaiba  and  tolu,  alkalies,  belladonna,  tar  water,  sulphur,  and  the  tincture 
of  steel,  are  commonly  to  be  relied  on.  When  the  expectoration  is  foetid, 
tonics  (iron,  quinine,  phosphorus)  are  imperatively  called  for ;  while 
inhalations,  or  intratracheal  injections  containing  eucalyptus,  creasote,  or 
carbolic  acid,  must  be  persevered  with. 

Sometimes  a  striking  and  speedy  improvement  follows  the  use  of  iodide 
of  potassimn,  when  other  measures  have  failed.  It  is  not  easy  often  to  find 
the  explanation  of  this,  nor  can  any  rules  be  laid  down  as  to  the  cases 
suitable  for  its  use.  It  is  a  drug  which  should  certainly  never  be  lost  sight 
of  in  the  treatment  of  any  case  of  this  disease. 

Numerous  symptoms  and  complications  require  attention  in  the  course 
of  chronic  bronchitis,  but  little  else  can  be  done  here  than  to  indicate  the 
most  important  of  these.  The  state  of  the  heart  and  circulation  stands  in 
the  very  forefront,  and  any  indications  of  failure  must  be  met  with 
appropriate  measures.  For  many  cases  the  Schott  baths  and  exercises 
will  prove  highly  beneficial,  gradually  reducing  the  dilated  ventricle  and 
restoring  the  patient  to  comfort.  Oertel's  plan  may  benefit  many  cases. 
Should  these  methods  be  impracticable,  a  stimulating  and  tonic  regime, 
rest  in  bed,  and  mild  purgatives  are  the  measures  to  be  adopted.  Strych- 
nine, digitalis  (cautiously),  and  carbonate  of  ammonium  are  the  drugs  to 
be  relied  upon.  Cyanosis  may  require  blood-letting  and  oxygen  inhala- 
tions. Spasmodic  dyspnoea  is  to  be  met  with  hot  poultices,  antispasmodics, 
as  nitroglycerin,  lobelia,  opium,  and  purgation  by  mercury. 

In  order  to  allay  the  nervous  disturbance  and  procure  sleep,  tepid 
baths  and  the  occasional  use  of  the  bromides  may  be  resorted  to.  As 
regards  the  employment  of  alcohol  in  chronic,  bronchitis,  it  must  be  laid 
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down  as  a  general  rule  that  the  younger  the  patient  the  less  need  is  there 
at  any  time  for  resorting  to  it ;  and  it  should  never  be  taken  except  under 
medical  control,  as  in  some  of  its  forms  it  may  be  highly  injurious.  But,  in 
the  case  of  weak  and  elderly  persons,  some  suitable  stimulant  is  generally 
necessary,  especially  before  going  to  bed,  as  it  will  be  followed  by  a  sense 
of  comfort  and  the  inclination  to  go  to  sleep. 


PIBEINOUS  OE  PLASTIC  BEONCHITIS. 

A  somewhat  rare  disease  of  the  bronchi,  consisting  in  the  formation 
of  fibrinous  casts,  which  are  expelled  by  coughing. 

Etiology. — The  disease  is  in  all  likelihood  caused  by  a  micro- 
organism ;  several  organisms  have  been  detected  in  the  exudation,  but 
nothing  definite  can  be  said  about  them.  A  distinctive  organism  has  not 
been  isolated.  The  predisposing  conditions  are  uncertain,  but  the  exciting 
causes  appear  to  be  much  the  same  as  in  the  case  of  ordinary  bronchitis. 
Young  males  between  20  and  40  are  most  liable. 

Morbid,  anatomy. — The  white  fibrinous  casts  may  be  deposited 
over  a  part,  or  over  nearly  the  whole  bronchial  tree.  They  often  form 
a  beautiful  picture  of  the  bronchial  system,  even  to  the  smallest  rami- 
fications. They  consist  of  stratified  layers  of  fibrin,  containing  mucous 
cells  and  blood  corpuscles.  The  mucous  membrane  may  be  but  little 
altered,  and  its  epithelium  intact.  In  other  cases  it  is  injected,  and  the 
mucous  cells  wholly  or  partially  desquamated.  In  many  respects  the 
disease  resembles  fibrinous  pneumonia. 

Symptoms. — Fibrinous  bronchitis  occurs  in  an  acute  and  likewise 
in  a  chronic  form;  but  the  latter  is  much  the  more  common.  Their 
symptoms  are  very  much  like  those  of  the  ordinary  forms  of  bronchitis ; 
in  fact,  the  disease  may  be  overlooked  if  the  sputum  be  not  examined 
for  the  characteristic  casts,  which  are  often  small  and  obscured  by  mucus 
or  blood.  Dyspnoea  is  unduly  prominent,  owing  to  the  blocking  of  the 
tubes.  The  chronic  variety  may  last  for  many  years.  Haemoptysis  is  not 
uncommon. 

Diagnosis  and  prognosis. — This  can  only  be  made  by  the 
discovery  of  the  fibrinous  casts,  which  are  hollow  in  the  case  of  the 
larger  tubes,  and  solid  when  formed  in  the  smallest  ones.  In  the  acute 
form,  this  affection  may  be  either  mild  or  severe.  If  severe,  a  fatal  issue 
is  not  uncommon  from  asphyxia,  especially  in  the  case  of  weakly  persons. 
Sometimes  the  subjects  of  the  disease  are  already  phthisical.  Speaking 
generally,  recovery  may  be  looked  for  in  the  course  of  two  or  three  weeks. 
The  chronic  variety  is  rarely  serious,  and  then  only  when  complicated 
with  emphysema,  tuberculosis,  or  heart  disease.  In  the  majority  of  cases, 
recovery,  though  long  delayed,  will  ultimately  be  brought  about. 

Treatment. — An  efficacious  treatment  has  not  as  yet  been  dis- 
covered. Biermer  claims  that  the  inhalation  of  atomised  lime-water  is 
highly  curative.  Sometimes  an  emetic  is  necessary  to  expel  the  membranes. 
The  general  principles  of  the  treatment  of  bronchitis  are,  indeed,  applicable 
to  the  fibrinous  variety.  Iodide  of  potassium  should  certainly  be  employed, 
and  any  constitutional  tendency  to  disease  rectified,  as  far  as  may  be 
possible. 
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BROXCHIAL  ASTHMA. 

A  neurosis,  sometimes  hereditary,  sometimes  acquired,  manifesting 
itself  in  localised  spasmodic  contractions  of  the  bronchi,  and  accompanied 
by  more  or  less  congestion  of  the  bronchial  mucosa. 

Bronchial  asthma  has  been  recognised  as  a  distmct  malady  for  the  last 
two  centmies,  previous  to  which  it  was  mistaken  with  other  forms  of 
dyspncea.  Willis,  v.  Helmont,  and  Cullen  first  detected  its  indi\-iduality, 
and  subsequently  Laennec  propounded  its  natiu'e.  Since  Laennec's  time, 
certain  other  A-iews  have  been  advocated  as  to  its  patholog}-,  not  without 
support ;  but  the  original  view  of  Laennec  holds  the  field  at  the  present 
day,  if  anything,  more  securely  than  ever. 

Etiology. — The  disease  respects  no  age,  is  in  many  instances  un- 
doubtedly hereditary,  and  is  at  least  twice  as  frequent  hi  males  as  it  is 
in  females.  A  good  deal  of  confusion  has  arisen  in  regard  to  the 
causation  of  bronchial  asthma.  Thus  some  regard  it  as  an  expression  of 
a  morbid  constitutional  state,  and  it  may  indeed  alternate  with  or  accom- 
pany gout,  rheumatism,  and  other  states.  Others  have  found  a  connection 
between  asthma,  neuralgia,  dyspepsia,  and  epilepsy,  suggesting  it  to  be 
essentially  a  neurosis,  or  eA'en  a  transformable  nem-osis.  Others,  again, 
have  sought  the  explanation  of  the  phenomena  locally,  in  morbid  conditions 
of  the  bronchial  mucosa ;  while  in  not  a  few  mstances  the  disorder  has  been 
traced  to  nasal  disease.  "Whatever  constitutional  or  other  conchtions  are 
found  in  association  with  asthma,  it  is  undoubted  that  the  disease  is  a 
neurosis ;  but  it  must  be  clearly  observed  that  the  causes  are  of  wide  range. 

There  is  a  large  class  of  patients  in  whom  the  neurosis  is  manifested  at 
an  early  age,  and  occurs,  with  but  brief  intermissions,  over  a  considerable 
period,  or  even  the  whole  of  life.  An  asthmatic  "  habit  "  of  body  is  pro- 
duced—pale, nervous,  and  emaciated  appearance,  stunted  growth,  stooping 
posture,  and  rounded  shoulders.  The  disease  may  then  be  likened  to 
idiopathic  epilepsy,  which  may  pass  off  after  a  certain  period  of  life,  but 
which  runs  a  definite  com-se,  and  is  but  Httle  influenced  by  treatment  or 
external  surroundings. .  In  another  class,  the  affection  is  hghted  up  at 
some  time  or  other,  owing  to  a  cause  or  accumulation  of  causes  which 
suffice  to  educe  what  may  be  a  latent  predisposition.  In  yet  other  cases, 
local  peripherally-acting  irritants  produce  the  symptoms  of  the  disease, 
which  subside  and  may  be  completely  removed  on  getting  rid  of  the  cause. 
Such  cases  correspond  to  other  eon%Tilsive  attacks  which  depend  on 
reflexly-acting  excitants,  as  apart  from  centrally  situated  sources  of 
instability. 

Of  the  factors  which  may  precipitate  an  attack  of  asthma  in  pre- 
disposed persons,  none  are  more  notorious  than  certain  conditions  of 
climate.  Thus,  some  who  are  much  troubled  in  the  countrv,  get  much 
better  on  removmg  to  the  interior  of  a  large  city.  Many  different 
idiosyncrasies  are  shown  in  respect  of  atmospheric  causes;  and  in  one 
variety  of  the  disease  termed  hay  asthma,  or  hay  fever,  the  pollen  of 
grasses  regularly  produces  the  affection  each  recurring  summer.  Eeflex 
asthma  may  be  induced  by  dyspepsia,  pressure  on  the  vagus,  cold  feet, 
uterine  disorders,  all  sources  of  irritation  of  the  bronchial  mucous 
membrane,  nasal  poh-pi,  and  numerous  other  conditions. 

Pathology. — Asthma  is  caused  by  an  intense  contraction  of  the 
muscular  layer  of  the  bronchial  tubes  over  Limited  areas.  This  tonic 
spasm  may  arise  with  remarkable  suddenness,  persist  for   a   longer   or 
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shorter  period,  and  then  vanish  almost  as  quickly.  It  has  nevertheless 
been  supposed  by  certain  observers  that  the  constriction  of  the  tubes  is 
caused  by  a  sudden  vascular  turgesence  or  "  fiuxionary  hyperseniia  "  of  the 
mucosa,  with  secretion  of  tough  mucus.  A  third  view  is  that  tonic 
spasm  of  the  diaphragm  accounts  for  the  attack.  It  would  be  out  of 
place  in  a  work  hke  the  present  to  discuss  the  various  arguments  for 
and  against  these  theories.  There  is  no  doubt  amongst  pathologists  at 
the  present  day  that  tonic  spasm  of  the  bronchial  tubes  does  occur,  and 
that  it  is  present  in  asthma. 

It  is  nevertheless  true  that,  along  with  this  spasm,  there  is  a  catarrhal 
element,  often  very  marked.  The  advocates  of  spasm  often  overlooked 
this  element,  and  no  doubt  failed  to  truly  represent  the  morbid  process. 
The  sphincter-like  constrictions  of  the  tubes  must  of  necessity  cause  con- 
gestion, by  impeding  the  local  venous  circulation.  And,  moreover,  such 
a  congestion,  frequently  renewed,  would  ultimately  result  in  a  chronic 
catarrh  of  the  mucosa,  as  is  indeed  found  in  cases  of  long-standing 
asthma.  Certain  bodies,  called  Leyden's  crystals  and  Curschmann's 
spirals,  have  been  found  in  the  expectoration  of  asthma,  and  some  have 
regarded  them  as  causative  irritants.  There  is  no  evidence  to  show  that 
these  bodies  are  produced  before  an  attack  of  asthma,  and,  moreover, 
they  are  often  found  in  certain  cases  of  bronchitis.  The  Charcot-Leyden 
crystals  are  pointed  octahedra,  and  are  also  found  in  leukaemia  and  in 
the  semen.  The  spirals  occur  in  two  forms,  and  are  composed  of  mucin. 
In  one  variety,  they  form  twisted  coils  of  concentrically  arranged  filaments ; 
in  the  other,  the  filaments  coil  round  a  central  longitudinal  filament  of 
remarkable  brightness,  which  is  generally  supposed  due  to  a  pecuHar 
transformation  of  the  mucin.  The  eosinophiles  are  greatly  increased  in 
the  blood  in  asthma. 

In  hay  fever  we  have  a  tumefaction  of  the  nasal  mucosa.  Particularly, 
the  inferior  turbinated  body  is  swollen  and  obstructs  nasal  breathing.  Here 
we  have  an  irritant  starting  from  the  nose,  and,  proceeding  along  the 
Vidian  and  other  nerves,  begets  a  retiex  asthma.  This  asthma  is  some- 
times cured  by  scoring  the  turbinal  bone  with  the  galvano-cautery,  and 
other  local  measures.  On  the  other  hand,  the  nasal  symptoms  may  abate, 
and  a  congestive  asthma  arise  in  the  bronchi.  This  is  truly  a  vicarious 
asthma,  and  the  irritant  acts  directly  within  the  tubes  on  the  fibres  of  the 
pneumogastric.  The  morbid  changes  which  have  been  found  within  the 
lungs  in  long-standing  cases  are  of  a  secondary  character.  Chronic 
congestion  and  thickening  of  the  tubes  (already  referred  to),  emphysema, 
and  dilatation  of  the  right  side  of  the  heart,  are  the  most  constant  conditions. 
No  lesions  have  as  yet  been  detected  in  the  nervous  system. 

Symptoms. — Certain  symptoms,  mental,  nervous,  or  dyspeptic, 
are  often  premonitory  of  an  attack,  and  a  source  of  warning  to 
the  sufferer  or  his  friends.  Then  for  a  variable  time,  hours  or  even 
days,  worr}dng  symptoms  may  be  present,  such  as  cough,  more  or  less 
dyspnoea,  constriction  in  the  chest,  and  general  nervousness  and  lassitude. 
In  a  large  number  of  cases,  however,  the  paroxysm  comes  on  quite 
suddenly,  and  especially  during  the  hours  of  sleep,  most  commonly 
between  2  and  4  a.m.  The  intensity  of  the  struggle  which  then  ensues 
must  be  seen  to  be  properly  appreciated.  It  is  essentially  an  over- 
powering dyspnoea.  The  chest  is  fi-mcl  in  the  condition  of  inspiratory 
expansion,  the  diaphragm  is  depressed,  the  abdominal  muscles  tense,  and 
the  accessory  muscles  of  respiration  are  prominently  brought  into  play. 
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The  obstruction  to  the  natural  recoil  of  the  lungs  in  expiration  is 
brought  about  by  the  spasm  of  the  tubes ;  they  thus  get  distended  with 
air,  so  we  find  that  both  inspiration  and  expiration  are  rendered  most 
difficult ;  and  expiration  especially,  as  might  be  expected,  is  greatly  pro- 
longed. The  persistent  pulmonary  inflation  is  the  undoubted  consequence 
of  the  bronchial  constrictions,  though  various  other  theories  have  been 
advanced,  which  need  not  be  discussed  here.  The  action  of  the  inspiratory 
muscles,  including  the  diaphragm,  is  clearly  directed  to  the  utmost 
against  the  bronchial  muscles,  which  are  naturally  antagonistic,  but 
excessively  so  during  the  asthmatic  attack.  Such  action  on  the  part  of 
the  respiratory  muscles  is  therefore  compensatory,  and  not  an  additional 
element  of  spasm.  The  patient  during  the  paroxysm  assumes  various 
positions,  frequently  the  stooping  posture,  with  the  hands  fixed  to  some 
support.  There  is  an  eager  anxiety  for  abundance  of  air.  The  face 
assumes  a  pale  hue,  with  lividity  of  the  cheeks  and  lips,  and  other  parts. 
The  extremities  get  cold,  and  an  abundant  cold  perspiration  breaks  out 
from  the  face  and  trunk.  Eespiration  is  noisy,  the  wheezing  being  audible 
for  some  distance.  The  paroxysms  may  terminate  after  a  short  time — 
half  an  hour  to  a  few  hours — with  a  scanty  tenacious  expectoration  which 
does  not  amount  to  more  than  a  few  drachms,  and  may  be  less.  In 
other  cases,  the  attack  goes  on  for  days  or  over  a  week,  getting  gradually 
less  severe.  In  some  such  cases  the  expectoration  in  the  latter  stages  is 
considerable,  and  may  give  rise  to  what  has  beem  termed  humid  asthma. 

The  physical  signs  consist  of  fixity  of  the  chest,  as  already  shown,  but 
the  intercostal  spaces,  suprasternal  and  supraclavicular  fossae,  and  epigas- 
trium sink  in  on  inspiration ;  percussion  is  hyper-resonant,  and  loud  dry 
rhonchi  and  sibili,  which  completely  mask  the  breath  sounds  over  all 
affected  areas,  are  heard  on  auscultation.  The  sounds  are,  however,  very 
shifting,  both  in  character  and  in  site.  The  area  of  cardiac  dulness  is 
obscured  or  absent,  and  the  hepatic  dulness  is  obliterated.  The  tempera- 
ture is  never  elevated,  but  is  frequently  subnormal.  The  urine  is  at  first 
abundant,  latterly  scanty. 

Diagnosis. — This  is  generally  rendered  easy  by  the  striking 
characters  which  have  been  indicated.  It  is  to  be  remembered,  however, 
that  a  degree  of  bronchial  asthma  frequently  complicates  other  affections, 
and  especially  acute  bronchitis.  Even  the  dyspnoea  of  cardiac  and  renal 
disease  may  be  in  part  spasmodic.  From  laryngeal  dyspncBa,  bronchial 
asthma  is  easily  distinguished.  In  the  former  there  is  stridor,  and  the 
dyspnoea  is  of  the  inspiratory  type.  The  same  applies  to  laryngeal 
paralysis,  produced  by  thoracic  aneurysm. 

Prognosis. — Generally  speaking,  genuine  asthma  is  but  rarely 
completely  got  rid  of,  but  a  cure  may  be  expected  when  some  definite 
irritation  provokes  the  disease,  as  a  growth  or  other  morbid  condition  in 
some  part  of  the  respiratory  tract.  The  prognosis  is  best  in  youth,  for  if 
the  disease  be  established  in  middle  life,  structural  changes  ensue 
of  a  permanent  character.  The  actual  paroxysm  itself  is  never 
fatal. 

Treatment. — The  treatment  of  asthma  by  special  drugs  should  only 
be  resorted  to  during  the  paroxysm.  Such  drugs,  with  one  exception, 
should  not  be  used  in  the  intervals  of  freedom. 

The  remedies  to  be  used  act  on  the  nervous  system  or  on  the 
bronchial  muscles  themselves,  and  the  following  are  principally  to  be 
relied  on — opium,  belladonna,  iodide  of  potassium,  nitroglycerin,  or  some 
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preparation  of  nitrites  (or  fuming  nitre  papers),  ethereal  tincture  of 
lobelia,  and  stramonium.  Paraldehyde  has  also  been  recommended. 
Various  combinations  of  these  may  be  employed.  In  point  of  fact,  the 
physician  must  find  out  what  is  most  suitable  to  the  case.  Strong  coffee 
and  alcohol  may  prove  ser%T.ceable  as  adjuncts.  A  mercurial  purge  is  often 
highly  beneficial.  An  emetic  of  ipecacuanha  may  give  relief.  The 
inhalation  of  chloroform  may  be  cautiously  adopted,  and  is  always  followed 
by  temporary  relief.  The  application  of  the  induced  current  along  the 
vagus  in  the  neck  may  prove  useful.  The  compressed-air  chamber,  in 
which  the  patient  is  made  to  inspire  a  compressed  and  therefore  more 
highly  oxygenated  atmosphere,  is  often  followed  by  great  rehef,  which 
is  in  some  measure  owing  to  its  powerful  effect  on  the  circulation. 

In  the  intervals  of  the  attacks,  tonics,  especially  quinine,  iron, 
strychnine,  and  arsenic,  are  to  be  administered.  In  addition,  iodide  of 
potassium  should  be  thoroughly  tried,  and  in  this  drug  we  have  one 
notable  exception  to  the  rule  which  has  been  stated  above.  A  prolonged 
course  of  iodide  of  potassium  and  arsenic  may,  in  fact,  greatly  lessen  the 
tendency  to  the  attacks,  or  even  effect  a  cure.  If  the  right  heart  has 
become  dilated,  the  Schott  baths  and  exercises  may  be  employed  with 
great  advantage. 

In  hay  fever  the  most  efficacious  treatment  consists  in  cauterisation  of 
the  hypertrophied  mucous  membrane.  General  and  dietetic  measures 
are  highly  important.  A  suitable  climate,  avoidance  of  exposure,  warm 
clothing,  and  plenty  of  outdoor  exercise,  short  of  fatigue,  are  to  be 
specially  noted.  The  dietary  should  be  liberal  and  yet  carefully 
conducted.  In  some  cases  a  special  dietary  has  to  be  laid  down,  and  if 
any  constitutional  tendency,  as  gout,  be  present,  this  is  the  more  clearly 
necessary.  A  course  of  suitable  waters  at  one  or  other  of  the  mineral 
spas  is  to  be  highly  commended,  especially  the  sulphuretted  springs.  The 
Turkish  bath  should  be  used  also,  unless  any  cardiac  condition  prohibit  it. 
Stimulants  must  only  be  taken  under  medical  direction  ;  generally,  whisky 
and  water  or  dry  sherry  may  be  allowed. 


BEONCHIECTASIS. 

Permanent  localised  dilatations  of  the  bronchial  tubes. 

The  condition  was  first  described  by  Laennec.  Since  then  a  great 
many  observers  have  studied  the  subject,  with  various  results.  The  Irish 
physicians  Stokes  'and  Corrigan,  in  1837  and  1838  respectively,  threw 
considerable  light  on  the  subject.  In  1860,  Biermer  expounded  in  a  lucid 
manner  the  chief  causal  agencies.  The  more  recent  writers,  while  adding 
little  that  is  new,  have  contended  variously  for  the  importance  or  primacy 
of  one  or  other  of  the  recognised  factors  in  the  production  of  the  disease. 

Etiology. — Bronchiectasis  depends  for  its  production  on  the  exist- 
ence of  other  lesions  of  the  lungs  and  bronchi,  usually  serious  and  of 
some  duration,  and  which  induce  a  weakness  of  the  bronchial  wall.  No 
age  is  exempt,  provided  the  predisposing  lesions  be  set  up.  There  is  no 
satisfactory  evidence  to  show  that  bronchiectasis  ever  arises  primarily.  No 
case  of  bronchiectasis  is  ever  found  post-mortem  in  which  there  is  not 
bronchitis,  or  structural  disease  of  the  substance  of  the  lungs,  or  both. 
But  while  the  pulmonary  lesion  may  so  far  determine  the  bronchiectasis, 
it  is  equally  certain  that  both  may  advance  together  under  the  same  im- 
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pelling  cause.  Very  rarely  the  condition  is  congenital.  The  lesions  which 
chiefly  induce  bronchiectasis  are — chronic  bronchitis,  chronic  pneumonia, 
pleurisy,  tubercle,  stenosis  of  the  bronchi,  by  aneurysm  or  tumour,  and 
foreign  bodies  in  the  bronchi. 

Morbid  anatomy  and  pathology.  —  The  dilatations  of  the 
bronchi  are  found  in  several  forms,  namely,  uniform  or  cyhndrical, 
saccular,  moniliform  (or  resembling  a  row  of  beads),  irregular  or  angular, 
and  there  are  also  mixed  varieties.  The  lower  lobes  of  the  lungs  are  the 
most  frequent  seats  of  the  disease.  When  the  condition  is  unilateral, 
all  the  lobes  are  affected.  The  bronchial  lesions  themselves  are  of  two 
kinds,  the  atrophic  and  the  inflammatory.  The  former  reduce  the  wall  to 
a  mere  pellicle,  consisting  generally  of  the  basement  membrane  and  some 
connective  or  possibly  muscular  fibres.  The  inflammatory  lesions  are 
often  peculiar.  In  some  bronchi,  papillary  outgrowths,  composed  of  granu- 
lation tissue,  are  formed,  which  may  grow  towards  each  other,  coalescing  at 
their  apices,  and  so  forming  bridges  stretching  over  parts  of  the  bronchial 
wall.  In  other  cases,  where  there  is  offensive  secretion,  the  mucous 
membrane  may  become  covered  by  squamous  epithelium  instead  of  the 
columnar,  and  a  peculiar  epithelial  formation  of  lines  and  clusters  is  found 
in  the  deeper  portions  of  the  wall.  In  cases  wherein  a  suppurating  cavity 
is  found,  its  bronchial  origin  may  be  revealed  by  a  curious  hypertrophy  of 
muscular  tissue  in  the  thickened  surroundings.  By  searching  for  some 
of  these  clues — the  basement  membrane,  epithelial  formations,  or  muscular 
remains — the  histological  diagnosis  between  a  bronchiectatic  cavity  and  a 
pulmonary  excavation,  long  a  matter  of  difficulty,  can  nearly  always  be 
made. 

The  foundation  of  the  disease  is  laid  by  one  or  other  of  the  conditions 
(already  mentioned),  which  induce  weakness  of  the  bronchial  wall,  whether 
by  inflammation  or  atrophy,  or  pressure  on  a  bronchus,  as  by  aneurysm. 
In  the  case  of  pressure,  there  is  retention  of  secretion  inducing  inflamma- 
tion of  the  bronchial  wall,  which  gradually  dilates  under  the  weight  of  its 
contents.  The  foundation  being  laid,  we  have  next  clearly  to  keep  in  view 
the  action  of  a  dual  set  of  respiratory  forces.  One  force  acts  from  within 
the  tubes,  consisting  of  the  respired  air.  Another  force  acts  outside  the 
tubes,  namely,  the  air  in  the  pulmonary  parenchyma.  In  the  normal 
condition  these  forces  balance  each  other,  and  in  so  far  oppose  each  other. 
The  respiratory  force  in  the  bronchi  may  be  said  to  be  always  acting  in 
the  direction  of  bronchiectasis,  while  the  tension  of  the  air  in  the 
pulmonary  vesicles  is  directed  against  the  bronchial  expansion.  But  if 
the  forces  in  the  pulmonary  parenchyma  should  fail,  the  respiratory  forces 
remaining  normal  in  the  bronchi,  or  if  the  latter  be  greatly  in  excess,  then 
bronchiectasis  will  be  liable  to  be  set  up. 

What  has  just  been  said  may  be  illustrated  by  common  examples. 
When,  for  instance,  a  district  of  lung  collapses  and  the  finer  bronchial 
tubes  within  the  same  become  blocked,  the  inspked  air  will  act  on  the 
bronchi  distributed  to  the  collapsed  territory,  but  no  reaction  or  support  is 
given  to  their  walls,  which  consequently  will  become  dilated.  Herein  we 
find  the  dilated  bronchi  often  resemble  the  fingers  of  a  glove,  with  bulbous 
endings.  Again,  suppose  a  bronchus  becomes  constricted ;  the  air  beyond 
the  stricture  will  accumulate,  and  the  act  of  coughing  will  greatly  augment 
the  pressure  of  the  air  within  the  tubes.  When  a  portion  of  lung  under- 
goes cicatricial  contraction,  we  have  a  cause  acting  in  the  same  direction  as 
the  bronchial  inspiratory  force.    The  like  is  true  of  pleuritic  adhesions.     It 
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is  evident  that  if  the  bronchial  wall  be  diseased,  the  distending  forces  will 
act  with  great  facility.  And  it  will  also  be  seen  that  when  a  portion  of 
lung  undergoes  atrophy,  the  pertaining  bronchi  will  tend  to  expand,  in 
order  to  fill  up  the  vacancy,  so  to  speak. 

It  has  been  alleged,  and  especially  by  Grainger  Stewart,  that  the  tissue 
of  the  bronchial  wall  may  undergo  a  primary  atrophy,  which  is  uncon- 
nected either  with  the  inflammatory  process,  or  with  the  factors  which 
induce  concomitant  atrophy  of  the  pulmonary  tissue,  especially  increased 
pressure  of  air.  This  is  admittedly  a  theory,  and  no  such  isolated  lesion 
has  yet  been  sufficiently  demonstrated  post-mortem.  At  the  same  time,  it 
is  to  be  remarked  that  there  is  no  reason  why  it  should  not  occur,  if  only 
on  the  analogy  of  what  takes  place  in  other  structures,  and  if  it  did,  the 
inflammatory  changes  which  would  follow  from  retained  secretion  would 
obscure  the  original  lesion. 

Symptoms. — The  symptoms  of  bronchiectasis  are  associated  with 
the  symptoms  of  various  morbid  conditions  of  the  lungs,  hence  it  is  not 
easy  to  unravel  the  two,  and  frequently  but  little  attempt  is  made  to  do 
so.  With  bronchiectasis  there  is  always  paroxysmal  cough,  and  usually 
there  is  profuse  expectoration,  easily  brought  up,  and  at  first  muco-purulent 
in  character.  It  is  this  paroxysmal  coughing  up  of  large  quantities  of 
secretion  which  is  the  most  reliable  indication  of  bronchiectasis.  In  the 
intervals,  cough  may  be  slight  or  absent.  An  attack  may  often  be  induced 
by  changing  the  position  of  the  patient.  The  sputum  shows  different  strata 
on  standing,  a  granular  detritus  being  at  the  bottom  and  a  muco-purulent 
fluid  above.  It  should  be  examined  for  elastic  tissue,  and  if  areolae  or  frag- 
ments of  these  are  found,  it  shows  that  there  is  ulceration  of  the  lung,  and 
this  may  serve  to  clear  up  difficult  cases.  As  the  case  advances,  the  sputum 
becomes  foetid.  This  is  highly  characteristic  of  the  disease.  Hsemoptysis 
is  frequently  met  with,  which  may  vary  from  a  few  streaks  to  a  fatal 
discharge.  Dyspnoea  is  nearly  always  present,  especially  great  on  exer- 
tion, and  depends  much  on  the  pulmonary  lesions  present. 

Inspection  of  the  chest  shows  either  distension,  local  or  general,  if 
emphysema  be  present,  or  retraction,  in  cases  of  chronic  pneumonia.  Per- 
cussion also  will  be  variable.  But  over  a  bronchiectasis  or  bronchiectatic 
cavity,  which  is  near  the  surface,  it  is  tympanitic,  amphoric,  or  cracked-pot. 
Auscultation  discloses  rales  which  are  unusually  large,  especially  over 
such  situations  as  the  edge  or  base  of  the  lung.  In  considerable  dilatations, 
tubular  or  cavernous  respiration  is  heard.  In  short,  we  have  the  usual 
signs  of  pulmonary  cavities,  with  bronchophony  or  pectoriloquy.  The 
progress  of  bronchiectasis  is  characterised  by  digestive  derangements, 
intermitting  albuminuria,  and  circulatory  disturbances.  The  bodily  nutri- 
tion is  often  wonderfully  sustained,  though  the  aspect  is  cachectic  and 
cyanotic.  Latterly,  there  are  usually  emaciation  and  intermittent  febrile 
attacks.     Abscess  of  the  brain  sometimes  occurs. 

Diagnosis. — It  is  clear  from  the  foregoing  that  the  only  positive  sign 
of  a  bronchiectasis  is  the  sign  of  a  cavity  in  the  lung,  and  the  question 
therefore  to  be  settled  is  as  to  the  nature  of  the  cavity.  The  expectora- 
tion may  give  much  help  in  this  investigation,  and  its  characters  have  been 
already  noted.  In  foetid  bronchitis  the  expectoration  may  be  similar,  but 
there  is  absence  of  the  characteristic  paroxysms  and  of  the  physical  signs 
of  a  cavity  or  cavities.  The  sputum  in  pulmonary  gangrene  has  generally 
a  characteristic  foetor,  but,  in  addition,  the  history  of  the  case  and  the 
severity  of  the  constitutional  symptoms  will  afford  a  guide.    Still,  gangrene 
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'may  be  a  result  of  bronchiectasis.  From  tuberctilotis  excavation,  a  bronchi- 
ectasis may  generally  be  diagnosed  by  the  frequent  absence  of  dulness 
surrounding  it,  and  this  condition  is  perhaps  to  some  extent  productive  of 
another  diagnostic  sign,  namely,  the  more  rasping  character  of  the  cavernous 
breathing  in  the  bronchiectatic  cavity.  The  sounds  also  are  more  diffused 
than  in  the  case  of  a  ca^dty  situated  in  dense  tissue.  "VYhen  the  bronchi- 
ectasis is  in  the  upper  lobe,  it  is  very  commonly  placed  near  the  sternum ; 
a  bronchiectatic  cavity  is  rare  at  the  apex.  Again,  bronchiectasis  is  most 
frequent  in  the  base,  and  the  concomitant  pulmonary  changes  tend  to  ex- 
tend upwards.  The  size  of  the  ca\"ity  in  bronchiectasis  generally  remains 
stationary,  m  phthisis  it  enlarges.  The  filling  and  emptying  of  the  bronchi- 
ectatic cavity  will  yield  their  respective  physical  signs.  Of  course  the 
sputum  should  be  examined  for  tubercle  bacilh,  or  areolae  of  elastic  fibres. 
In  the  case  of  a  limited  empyema,  discharging  through  a  bronchus,  there 
"will  be  pneumothorax,  while  the  strictly  purident  character  of  the  sputum 
is  also  distinctive.  The  physical  signs  in  bronchiectasis  are  very 
changeful. 

Prognosis.  —  Bronchiectasis  is  undoubtedly  a  serious  condition ; 
it  nevertheless  may  have  a  very  long  duration,  and  the  whole  com'se  of 
the  disease  depends  on  its  extent  and  the  general  condition.  The  establish- 
ment of  bronchiectasis  points  to  a  grave  failure.  Cases  may  so  far  heal  by 
cicatricial  changes,  while  the  adoption  of  suitable  remedial  measures, 
medical  or  surgical,  may  be  followed  by  a  great  amelioration  of  the 
symptoms. 

Treatment. — The  various  indications  already  given  in  the  treatment 
of  chronic  bronchitis  are  more  or  less  apphcable  in  the  case  of  bronchi- 
ectasis, especially  the  practice  of  forcible  expirations  with  simultaneous 
compression  of  the  chest.  In  this  way  the  secretion  is  moved  outwards. 
The  use  of  astringent,  tonic,  and  antiseptic  drugs  is  necessary.  Iron, 
quinine,  strychnine,  and  balsams  may  be  given  internally  when  expectora- 
tion is  profuse.  Cod-liver  oil  shoidd  also  be  perseveringly  pushed,  if  at  all 
practicable.  Such  agents  as  tar,  creasote,  carbohc  acid,  or  eucalyptus 
are  given  both  by  the  stomach  and  directly  by  the  atomiser.  The  creasote 
chamber  is  a  powerfrd  and  efficacious,  though  rather  trying,  process,  and 
wiU  nearly  always  effect  much  good.  In  more  recent  years,  a  method 
which  promises  to  be  of  ser^-ice  has  been  re^dA^ed,  and  consists  in  the 
administration  of  suitable  drugs  by  intratracheal  injection.  In  particular, 
Grainger  Stewart  and  Gibson  have  advocated  this  plan,  and  they  recom- 
mend the  injection  twice  daily  of  a  drachm  of  the  following  mixtm-e : — 
Menthol,  10  parts ;  guaiacol,  2  parts ;  and  olive  oil,  88  parts.  A  special 
syringe  is  used,  and  the  laryngoscope  is  unnecessary.  The  following  are 
the  directions : — "  The  patient  thrusts  forward  the  tongue,  grasps  it  and 
holds  it  there.  The  nozzle  of  the  syringe  is  directed  over  the  back  of  the 
tongue,  care  being  taken  to  avoid  touching  it  or  the  palate,  and  carried 
backwards  untd  the  tongue  and  epiglottis  are  passed.  The  point  is  then 
directed  downwards  and  shghtly  forwards,  the  instrument  being  so  cm^ved 
that,  with  the  handle  against  the  upper  teeth,  the  point  is  in  the  glottis. 
The  injection  is  then  rapidly  administered  and  the  instrument  with- 
drawn." Some  have  recommended  the  injection  of  antiseptics  directly 
into  the  cavities  through  the  chest  wall. 

Should  the  methods  of  inhalation  and  intratracheal  injection  fail, 
another  means,  and  one  which  will  surely  be  the  more  perfected  as  time 
goes  on,  falls  to  be  considered  in  suitable  cases,  namely,  a  sm-gical  opera- 
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tion.  This  is  especially  indicated  where  a  large-sized  cavity  is  present  in 
one  lung,  though  some  have  advocated  it  when  there  is  such  a  cavity  in 
each  lung.  Having  determined  by  the  use  of  the  aspirating  needle  the 
exact  location  of  the  cavity,  a  free  incision,  often  with  resection  of  a 
portion  of  the  ribs,  is  made,  and  the  contents  evacuated  by  drainage  and 
irrigation.  The  pleura,  if  not  already  adherent,  must  be  secured  to  the 
thoracic  parietes.  The  various  details  of  the  operation  will  be  found  in 
appropriate  surgical  works. 


STEXOSIS  OF  THE  TEACHEA  AXD  BEONCHI. 

A  chronic  constriction  of  the  lumen  of  the  trachea  or  of  a  bronchus. 

Etiology. — Although  in  bronchial  asthma  we  have,  in  point  of  fact, 
a  constriction  of  the  bronchi,  yet  the  condition  termed  stenosis  is  applied 
to  such  obstructions  as  are  caused  (a)  from  without,  compression  of  the  au"- 
tube,  as  by  an  aneurysm,  mediastinal  tumours,  enlarged  glands,  or  goitre; 
or  (5)  from  within,  constriction  of  the  air-tube,  in  the  form  of  cicatricial 
contractions,  new  growths,  and  chronic  hypertrophies  of  the  membrane. 
The  presence  of  foreign  bodies  will  also  produce  a  stenosis  of  the  air 
passage. 

Morbid  anatomy. — Cicatricial  contraction  may  be  brought  about 
by  syphilitic  disease,  especially  in  the  trachea,  preceded  by  granulation 
tissue  growth.  Carcinoma  usually  causes  compression,  either  at  the  glands, 
or  as  it  proceeds  along  the  lymphatics  which  lie  outside  the  tubes.  It  also 
infiltrates  the  wall,  and  even  the  lumen  of  the  tubes.  A  foreign  body 
may  be  impacted  in  the  tube  and  surrounded  by  new  growth  of  tissue. 
When  compression  is  brought  about  by  aneurysm,  the  bronchial  wall 
gets  eaten  away. 

Symptoms. — Stenosis  of  the  trachea  is  characterised  by  an  active 
and  painful  sense  of  tightness  or  constriction  in  the  chest,  and  by  constant 
dyspnoea,  which  is  chiefly  inspiratory  in  type.  This  may  be  extreme,  and 
cause  action  of  the  accessory  muscles  and  retraction  of  the  more  yielding 
parts  of  the  chest.     There  is  also  a  harsh  metallic  cough. 

In  bronchial  stenosis,  if  the  tube  involved  be  large,  there  is  also 
dyspnoea,  hard  cough,  and  often  expectoration.  In  severe  cases  there  is 
cyanosis. 

Diagnosis  and  prognosis. — In  the  case  of  tracheal  stenosis,  the 
laryngoscope  may  clear  up  the  case.  If  the  obstruction  be  in  the  larynx, 
the  laryngeal  movement  is  exaggerated,  and  the  head  inclines  backwards, 
while  in  obstruction  of  the  trachea,  laryngeal  movement  is  shght  or  absent, 
and  the  head  inclines  forwards ;  also,  in  cases  of  some  standing,  the  upper 
part  of  the  thorax  falls  in.  Whether  tracheal  or  bronchial,  the  stenosis 
gives  rise  to  a  stridulous  condition  of  breathing,  which  may  be  audible  for 
some  distance,  and  the  sibilant  or  piping  sound  is  heard  on  auscultating 
over  the  obstruction.  This  is  always  serious,  except  in  the  case  of  tumoui's 
of  the  neck,  as  goitre.     Syphilitic  constriction  is  somewhat  more  hopeful. 

Treatment, — Inhalations  of  oxygen  or  chloroform  may  reheve  the 
dyspnoea.  In  the  case  of  cicatricial  constriction,  large  doses  of  iodide  of 
potassium  and  mercurial  treatment  should  be  adopted,  as  the  condition  is 
most  commonly  syphilitic.  If  ulceration  be  present,  topical  appHcations 
may  be  applied  by  injection  or  insufflation.  Surgical  interference,  as  hj 
dilatation  of  the  strictm-e,  may  be  suitable  for  some  cases.     If  dyspnoea 
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threaten  life,  tracheotomy  has  to  be  resorted  to.  In  bronchial  stenosis, 
little  besides  palHative  measures  can  be  attempted.  It  is  probable,  how- 
ever, that  the  surgery  of  the  future  will  successfully  deal  with  some  of 
these  cases. 

FOEEiaN  BODIES  IN  THE  AIR  PASSAGES. 

During  a  deep  inspiration,  any  substance  in  the  mouth,  especially  if  in 
the  neighbourhood  of  the  fauces,  is  apt  to  be  sucked  into  the  larynx.  In 
this  way  particles  of  food,  and  foreign  bodies  of  all  sorts,  are  accidentally 
introduced.  In  bulbar  and  post-diphtheritic  paralysis,  the  same  thing  is 
apt  to  occur.  The  foreign  body  may  remain  in  the  larynx,  or  pass  on  to 
the  trachea,  or  a  bronchus.  If  in  the  trachea,  it  may  remain  there,  but 
generally  passes  to  the  riglit  bronchial  tube.  This  is  owing  to  the  anatomical 
conditions  at  the  bifurcation,  and  the  larger  size  of  the  right  bronchus. 
The  foreign  body  will  ultimately  lodge  in  a  bronchus,  which,  in  the  inspira- 
tory expansion,  will  suffice  for  its  accommodation.  If  the  body  be  round 
and  smooth,  collapse  of  the  pertaining  portion  of  the  lung  will  ensue, 
while,  if  the  body  be  uTegular,  admitting  a  certain  proportion  of  air  to 
pass,  the  dependent  portion  of  lung  will  become  emphysematous. 

In  many  cases,  wherever  situated,  the  foreign  body  will  remain  for  an 
indefinite  period,  doing  no  harm,  and  a  capsule  of  connective  tissue  will 
grow  around  it.  In  other  cases  a  local  inflammation  will  be  produced.  If 
in  a  bronchus,  pneumonia,  abscess,  or  even  gangrene  may  be  set  up  in 
the  pulmonary  tissue.  This  "foreign  body  pneumonia,"  as  it  has  been 
called,  is  very  liable  to  undergo  purulent  change,  and  if  free  evacuation 
be  not  possible  for  the  retained  secretions,  they  may  become  foetid  (or 
gangrenous),  and  infect  other  portions  of  the  lung,  and  thus  an  entire 
lung,  or  even  (from  insufflation  of  the  irritating  substances)  both  lungs, 
may  become  the  seat  of  patchy  pneumonias,  riddled  with  cavities,  and  be 
destroyed. 

Similar  conditions  may  be  produced  by  foreign  substances  gaining 
admission  through  perforations  of  the  air  passages,  as  in  the  case  of  a 
commmiication  with  the  oesophagus,  and  the  insufflation  of  food  into  the 
bronchi. 

The  entrance  of  a  foreign  body  into  the  glottis,  trachea,  or  bronchus, 
will  usually  be  indicated  by  sudden  suffocative  spasm  and  cough.  In  the 
case  of  the  glottis,  sudden  death  may  ensue.  The  physical  signs  are  those 
of  obstructed  respiration,  feeble  resphatory  murmur,  general  or  unilateral, 
with  sibili  or  rhonchi. 

Expulsion  of  the  foreign  body  may  rarely  be  accomplished  if  the  patient 
be  inverted,  and  smartly  struck  between  the  shoulders.  Spontaneous 
expulsion  occasionally  occurs  on  coughing,  even  after  the  lapse  of  a  con- 
siderable time.  If  the  body  is  in  the  upper  part  of  the  larynx,  it  may 
sometimes  be  extracted  from  within.  In  most  cases,  however,  tracheotomy 
is  required,  and  the  body  extracted  by  suitable  forceps.  This  can  generally 
also  be  accomplished  if  the  obstruction  be  in  the  trachea  or  main  bronchus. 

A.  G.  AULD. 
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DISEASES  OF  THE  LUNGS 

PULMONAEY  CONGESTION  AND  (EDEMA. 

Under  this  description  are  included  several  conditions  of  hyperaemia 
of  the  lungs,  which  may  be  accompanied  by  transudation  of  fluid  from  the 
vessels  into  the  air  spaces  and  interstices  of  the  lung. 

History. — Some  uncertainty  exists  as  to  the  limitations  of  the  de- 
scription, and  the  name  is  not  used  by  all  physicians  in  quite  the  same 
sense.  More  particularly,  the  significance  of  "congestion"  has  varied. 
By  the  majority  this  term  has  been  used  to  imply  a  condition  of 
pulmonary  hypersemia,  determinable  by  a  variety  of  factors.  Others 
have  described  under  "  acute  congestion  "  a  definite  disease  with  distinct 
symptomatology.  The  symptoms,  however,  which  they  describe  closely 
resemble  those  of  slight  or  abortive  cases  of  acute  pneumonia.  It  is  open 
to  question  whether  such  a  group  can  be  fairly  separated.  In  practice, 
the  attempt  has  been  found  productive  of  confusion,  "  congestion  of  the 
lungs"  being  too  often  used  vaguely  to  include  pneumonia  and  other 
inflammatory  conditions.  The  more  generally  accepted  use  of  the  term 
will  be  adopted  in  the  present  work. 

Etiology. — It  is  advisable  to  distinguish  (a)  active  congestion, 
(h)  passive  congestion,  (c)  oedema,  which  may  accompany  either  of  the 
preceding. 

Active  congestion. — It  is  not  so  easy  as  it  might  be  supposed  to 
separate  active  (or  acute)  congestion  from  passive.  Active  congestion  occurs 
as  an  accompaniment  of  certain  inflammatory  processes,  as  for  example 
bronchitis,  pleurisy,  tviberculosis.  It  is  an  essential  stage  in  the  develop- 
ment of  acute  pneumonia,  and  this  has  perhaps  given  rise  to  the  difficulty 
in  classification  to  which  reference  has  been  made.  Doubtless  some  cases 
of  pneumonia  run  a  modified  covirse,  aborting  at  the  stage  of  congestion, 
but  to  be  classed  nevertheless  as  pneumonia.  Apart  from  this,  congestion 
may  be  determined  by  prolonged  exposure,  especially  among  alcoholic  and 
gouty  subjects,  and  is  usually  an  extension  from  or  complication  of  some 
degree  of  bronchitis.  It  may  also  be  induced  by  severe  effort,  and 
probably  by  the  inhalation  of  unduly  warm  or  cold  air  and  irritant 
vapours  or  gases. 

Passive  congestion. — This  is  the  expression  of  stasis  of  the  circulation, 
dependent  on  physical  conditions  which  may  usually  be  traced.  It  is  to 
be  looked  for  in  mitral  incompetence  or  stenosis  with  insufficient  com- 
pensation, and  in  dilatation  of  the  left  heart  from  different  causes.  It 
may  result  from  the  pressure  of  tumours  on  the  pulmonary  veins.  It  is 
described  as  hypostatic  congestion,  when  it  occurs  towards  the  posterior 
aspect  of  the  bases  of  the  lungs,  in  patients  compelled  to  maintain  the 
recumbent  posture  for  a  lengthened  period  with  enfeebled  circulation, 
as  in  many  of  the  fevers.  It  occurs  sometimes  in  relation  to  cerebral 
apoplexy,  the  congestion  being  most  evident  on  the  hemiplegic  side.  It 
may  result  from  poisoning  by  certain  drugs,  e.g.  morphine. 

CBdema. — Transudation  of  fluid  follows  congestion,  whether  active 
or  passive,  when  the  congestion  is  considerable.  Thvis  a  certain  amount  of 
cedema  is  frequently  associated  with  croupous  and  catarrhal  pneumonia 
and  other  inflammatory  processes  in  the  lungs.     Qildema  occurs  character- 
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istically  in  the  presence  of  prolonged  stasis  of  the  puhnonary  circulation, 
as  in  mitral  disease  or  cardiac  enfeeblement  from  other  causes.  In  this 
sense  it  occurs  in  aggravated  form  shortly  before  death,  in  relation  to 
fevers  and  a  variety  of  conditions — the  affection  described  by  some 
physicians  as  iriuv.monia  serosa.  It  may  be  part  expression  of  more 
distant  circulatory  failure,  along  with  other  evidence  of  anasarca,  as  for 
example  in  nephritis.  Or  it  may  result  from  local  circulatory  inter- 
ference, as  by  new  growths.  Lastly,  it  doubtless  results  from  aspiration 
exerted  in  the  alveoli  during  inspiration,  when  some  cause  of  obstruction 
to  the  entrance  of  air  exists  in  the  respn-atory  passages.  In  studying 
oedema,  regard  must  be  had,  not  only  to  the  more  evident  mechanical  cause, 
hut  also  to  disturbing  influences  in  respect  of  the  innervation  and 
nutrition  of  the  pulmonary  vessels. 

Morbid  anatomy. — In  the  stage  of  congestion  the  lungs  are 
evidently  over-filled  with  blood,  which  may  be  bright  red  or  venous  in 
hue,  according  as  the  congestion  is  active  or  passive.  When  the  latter 
condition  has  been  long  continued,  the  lung  assumes  the  characters  of 
"  brown  induration."  The  organ  is  bulky,  and  unduly  resistant  in  whole 
or  part,  and  of  a  reddish  brown  colour.  Microscopic  examination  shows 
the  capillaries  to  be  distended  with  blood,  and  the  alveoli  to  contain  shed 
epithelium,  blood  cells,  and  pigment.  In  oedema,  the  bulky  lung  feels 
like  a  sponge  half-full  of  water.  The  frothy  albuminous  liquid,  of  yellow 
or  reddish  tinge,  contains  blood  and  epithelial  cells  in  varymg  number. 
It  infiltrates  the  air  spaces,  bronchioles,  and  even  the  bronchi  as  well  as 
the  interstitial  tissue.  The  condition  is  usually  bilateral,  but  is  often 
more  pronounced  on  one  side  than  the  other.  Along  with  the  changes 
in  the  lungs,  there  are  determinable  changes  in  the  heart  or  other 
portion  of  the  circulation,  according  to  the  nature  of  the  case. 
Haemorrhagic  infarcts  of  the  lung  may  result  from  the  congestion.  The 
appearances  presented  by  these  are  described  in  relation  to  Pulmonary 
Embolism. 

Symptoms. — General  features. — In  slighter  degrees  there  may  be 
no  determinaljle  symptoms.  The  condition  will  naturally  be  suspected  in 
all  cases  of  cardiac  enfeeblement  or  other  circulatory  failure,  of  which  it 
iorms  an  important  expression.  Most  ob^dously,  there  wiU  be  increased 
rate  and  shallowness  of  breathing.  The  difficulty  of  respii^ation  may 
amount  to  orthopnoea.  The  face  tends  to  become  livid.  There  may  be 
actual  cyanosis,  with  engorgement  of  the  jugular  veins  and  projection 
of  ther  eyeballs.  In  children,  convulsions  may  supervene.  Cough  is 
troublesome.  The  patient  discharges  at  first  a  frothy,  perhaps  blood- 
stained, sputum.  Later,  when  oedema  is  pronounced,  the  expectoration 
becomes  abundant  and  watery.  More  considerable  haemoptysis  may  occur. 
The  symptoms  of  active  congestion  and  oedema  are  similar  to  those  of 
the  early  stage  of  acute  pneumonia.  As  has  been  already  indicated,  there 
seems  reason  to  believe  that  a  group  of  cases  described  by  some  under 
the  name  acute  congestion,  ushered  in  by  chill,  followed  by  pjTexia  and 
evidence  of  lung  implication,  are  really  pneumonic  in  type. 

Physical  signs. — Limitation  of  the  respii'atory  excursion  may  be 
noted.  Percussion  may  reveal  at  first  a  certain  degree  of  hyper-resonance, 
and  this  may  continue  even  after  some  degree  of  oedema  is  present. 
With  advancing  oedema  dulness  supervenes.  Frequently  dulness  is 
determmable  in  one  area,  perhaps  the  base  posteriorly,  along  with 
hyper-resonance  above  or  anteriorly.     The  respiratory  murmur  is  generally 
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feebler  but  harsher,  and  is  accompanied  or  masked  by  crepitations — fine^ 
medium,  or  coarse — in  different  cases.  Corroborative  physical  evidence 
may  be  obtained  by  examination  of  the  heart  and-vessels. 

Diagnosis  and  prognosis. — At  the  stage  of  congestion  this  is  apt 
to  be  vague.  The  diagnosis  of  oedema  is  of  especial  moment,  and  rests  on 
the  determination  of  the  physical  signs  which  have  been  described,  in 
presence  of  circulatory  failure,  either  from  heart  affection  or  from  other 
cause.  The  diagnosis  of  active  congestion  is  to  be  given  with  caution. 
In  all  such  cases,  pneumonia  and  other  inflammatory  affections  must  be 
carefully  excluded.  This  depends  on  the  nature  and  removability  of  the 
causal  factor.  The  existence  of  pulmonary  oedema  points  to  grave  dis- 
turbance of  the  circulation,  and,  as  has  been  indicated,  frequently  ushers  in 
the  inevitable  end  (hypostatic  congestion).  On  the  other  hand,  when  the 
circulatory  failure  can  be  corrected  or  compensated,  oedema,  even  large 
in  amount,  will  speedily  disappear.  Oedema  complicating  an  acute 
inflammatory  attack,  affects  the  prognosis  unfavourably. 

Treatment. — This  is  ultimately  the  treatment  of  the  causal  condi- 
tion, whether  acute  or  chronic.  It  involves  a  careful  consideration  of  the 
circulatory  disturbance.  The  therapeutic  measures  to  be  adopted  in  each 
case  are  discussed  under  their  appropriate  heads.  Great  benefit  is  often, 
derived  from  immediate  blood-letting,  either  by  venesection,  cupping,  or 
leeching.  Stimulating  applications,  such  as  turpentine  stupes,  to  the  chest 
are  of  value.  Internally,  cardiac  tonics  and  alcoholic  stimulants  will  be  found 
generally  helpful.  In  urgent  cases  the  subcutaneous  injection  of  ether  or 
camphor  must  be  employed.  Purgatives,  diuretics,  and  diaphoretics  may 
be  of  service,  the  latter  being  particularly  indicated  in  cases  of  more 
active  congestion.  Of  purgatives,  mercury  and  concentrated  salines  are 
the  most  efficacious. 


PULMONAEY  EMBOLISM  AI^D  THEOMBOSIS. 

Pulmonary  embolism  consists  in  the  plugging  of  the  pulmonary 
artery,  or  one  of  its  divisions,  by  a  clot  or  other  foreign  matter  carried 
from  a  distance ;  pulmonary  thrombosis,  in  the  blocking  of  the  vessel 
by  a  clot  formed  in  situ ;  the  clinical  phenomena  varying  as  the  plugged 
vessel  is  large  or  small  and  as  the  plug  is  simple  or  infective. 

History.  —  The  condition  was  imperfectly  understood  until  the 
elaboration  of  the  subject  by  Virchow.  This  has  been  confirmed  in. 
most  part,  and  little  added  to,  by  subsequent  observers.  The  carriage 
of  emboli  from  the  systemic  veins  and  the  right  side  of  the  heart,  and 
their  impaction  in  the  pulmonary  artery,  are  well  recognised,  as  is  the 
occurrence  of  thrombosis  in  the  pulmonary  artery.  But  difference  of 
opinion  and  some  uncertainty  surround  the  question  of  the  relationship) 
between  pulmonary  embolism  and  hemorrhagic  infarction  of  the  lung. 
Several  points,  to  which  reference  will  be  made,  remain  to  be  cleared  up. 

Etiology. — The  plug  which  forms  the  pulmonary  embolus  may  be 
derived  from  the  systemic  veins,  or  the  right  heart.  In  the  case  of  the 
systemic  veins,  it  may  result  from  injury,  inflammation,  suppuration,  or 
marasmus,  following  some  general  affection.  The  puerperiiun  bears  an 
important  causal  relationship.  Fat  embolism  is  described  in  case  of 
fracture  of  the  long  bones.  In  the  case  of  the  right  heart,  coagulation  is 
likely  to  occur  under  conditions  which  conduce  towards  reduction  in  the 
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rate  of  flow.     Such   coagulation  occurs  especially  in  the  right  auricle,  in 
case  of  cardiac  enfeeblement  from  any  cause,  and  is  hastened  by  malnutrition. 

With  regard  to  effects,  much  will  depend  on  the  nature  of  the  embolus, 
whether  it  be  simple  or  infective.  If  simple,  the  effects  vary  according  to 
the  point  at  which  the  pulmonary  artery  is  plugged.  If  a  small  division 
be  implicated,  the  results  are  slight,  while  if  the  main  stems  be  blocked, 
the  effects  are  rapid  and  most  grave.  Death  may  occur  immediately,  or  be 
delayed  for  a  varying  interval  of  time.  When  immediate,  the  fatal  event 
is  to  be  explained  as  due  to  the  sudden  occlusion  of  the  main  trunk  or  a 
leading  branch  of  the  pulmonary  artery,  and  consequent  asphyxia,  with 
resultant  circulatory  and  respiratory  paralysis.  By  some  it  has  been 
attributed  to  the  induction  of  cerebral  antemia — the  heart  stopping  in 
diastole.  By  others  it  has  been  traced  vaguely  to  nervous  shock.  When ' 
death  occurs  later,  it  may  be  due  to  an  extension  of  coagulation,  or  to 
further  embolic  impaction.  The  initial  diminution  in  the  gravity  of  the 
symptoms  which  may  be  witnessed  and  their  recurrence  would  seem  to 
justify  this  view.  Eecovery,  which  seldom  results  in  grave  cases,  has  been 
traced  to  compensatory  dilatation  of  other  branches  of  the  pulmonary 
artery. 

Haemorrhagic  infarction  of  the  lung  is  frequently  associated  with 
embolism,  but  the  exact  relationship  is  not  established.  On  the  one  hand, 
hsemorrhagic  infarction  may  be  found  without  traceable  embolism,  and,  on 
the  other,  embolism  of  a  portion  of  the  pulmonary  artery  may  be  deter- 
mined without  evidence  of  an  infarct.  If  the  embolus  be  infective, 
metastatic  processes  will  be  established  in  the  lung,  their  nature  depending 
on  that  of  the  primary  source  of  the  embolus.  Thrombosis  is  the  ex- 
pression of  stagnation  of  the  pulmonary  circulation.  Such  stasis  may 
be  due  to  general  or  local  causes.  Three  factors  may  be  discussed  as 
contributory,  namely,  an  altered  condition  of  the  blood,  enfeeblement  of 
the  right  heart,  and  disturbed  nutrition  of  the  pulmonary  vessels. 

Morbid  anatomy. — When  recent,  the  embolus  or  thrombosis  may  be 
discovered  as  a  more  or  less  firm  coagulum  in  the  trunk  or  a  branch  of  the 
pulmonary  artery  Where  a  branch  is  involved,  the  presence  of  an 
accompanying  infarct  will  guide  the  search.  Later  on,  the  coagulum  is 
absorbed  in  large  part,  and  may  be  traced  merely  as  fine  filaments  in  the 
lumen,  or  as  an  irregularity  on  the  wall  of  the  vessel. 

An  hsemorrhagic  infarct  is  not  constantly  present,  and,  as  already 
stated,  its  presence  does  not  predicate  embolism.  The  appearance  of 
an  hemorrhagic  infarct  varies  according  to  its  age.  In  shape  it  is 
conical,  the  apex  being  directed  towards  the  root  of  the  lung,  and  the 
base  being  subpleural.  It  may  involve  the  larger  part  of  a  lobe,  or  be  no 
larger  than  a  pea.  It  is  commonly  situated  in  the  lower  part  of  the  lung. 
When  fresh,  it  is  of  dark  red  colour  and  moist.  In  a  few  days  it  becomes 
friable,  and  gradually  loses  its  colour,  presenting  the  appearance  of  a 
pale  area,  surrounded  by  an  inflammatory  zone.  Occasionally  necrosis  or 
gangrene  or  caseation  follows.  Still  later,  nothing  may  be  traceable 
save  a  scar,  more  or  less  pigmented.  The  pleura  over  the  infarct  is  at 
first  natural,  but  rapidly  loses  its  glistening  character,  and  becomes  injected 
and  perhaps  covered  by  fibrin.  When  cicatrisation  results,  some  degree 
of  puckering  and  thickening  of  the  pleura  may  be  evident.  If  the  embolism 
be  of  infective  nature,  abscess  formation  or  gangrene  or  pneumonia  may  be 
present.     The  appearances  of  these  conditions  are  considered  elsewhere. 

Symptoms. — The  clinical  picture  is  not  a  constant  one.     In  some 
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instances,  the  symptoms  are  so  slight  that  the  diagnosis  may  not  be  made 
or  even  suspected.  In  others,  death  occurs  so  quickly  that  the  patient 
is  not  seen  in  life,  and  the  diagnosis  rests  on  the  correct  interpretation  of 
the  report  of  the  patient's  friends  or  nurse.  A  distinction  must  be  drawn 
between  simple  and  infective  cases. 

Simple. — It  is  convenient  to  divide  the  simple  cases  into  two  chief 
groups,  namely,  severe  and  slight. 

Severe  or  acute. — The  patient,  perhaps  in  the  puerperimn,  or  during 
treatment  for  phthisis  or  typhoid,  is  suddenly  seized  with  extreme 
dyspnoea,  and  falls  into  a  syncopal  state.  The  syncope  may  be  disturbed 
by  con\'ulsive  paroxysms,  and  the  patient  may  die  before  medical  aid  is 
obtained.  Sometimes  death  seems  instantaneous.  The  asphyxial  and 
syncopal  phenomena  are  usually  present  together,  but  either  may  be  the 
more  prominent.  Short  of  sudden  death,  dyspnoea  is  likely  the  leading 
feature,  with  less  or  more  syncopal  tendency.  Consciousness  may  be 
retained,  and  the  patient  gives  expression  to  his  sense  of  impending  death 
or  to  pain  which  he  experiences.  The  pain,  which,  however,  is  not  always 
present,  may  be  referred  to  a  particular  area  of  the  chest.  There  is 
generally  little  or  no  cough.  The  respiration  becomes  more  and  more 
embarrassed,  perhaps  irregular  or  intermittent.  The  surface  of  the  body 
becomes  livid,  cold,  and  clammy.  The  pulse  is  feeble  and  uncertain,  and 
finally  ceases.  "Where  the  condition  is  further  prolonged,  a  reactionary 
pyrexia  of  three  or  four  degrees  often  ensues.  Final  recovery  is  excep- 
tional. Nevertheless  a  fair  number  of  well-authenticated  instances  is  on 
record  where,  after  symptoms  of  the  gravest  sort,  death  did  not  follow. 

Apart  from  evidence  of  alteration  in  the  respiration  and  pulse,  which 
have  been  considered,  the  physical  signs  are  of  little  import,  and  there 
is  usually  little  time  to  look  for  them.  Diminished  excursion  of  the 
chest,  with  enfeeblement  or  accentuation  and  perhaps  some  harshness  of 
the  respiratory  murmur,  may  be  noted.  Increase  in  cardiac  dulness 
towards  the  right  may  sometimes  be  determined,  and  murmurs  over  the 
pulmonary  artery.  The  signs  may  be  inseparable  from  those  of  the 
precedent  condition,  e.g.  pulmonary  tuberculosis. 

Slighter  cases. — The  symptoms  are  the  same  in  kind,  but  much  less 
intense.  Varying  degrees  of  dyspnoea,  palpitation,  with  corresponding 
irregularity  of  pulse,  pain  in  the  side,  and  cough,  with  expectoration  of 
blood-stained  sputum  or  of  pure  blood,  may  all  be  noted.  JSTaturally  the 
accident  will  be  anticipated  under  certain  conditions  of  the  circulation  and 
lungs,  but  it  may  be  difficult  to  discriminate  between  symptoms  or 
signs  referable  to  the  precedent  condition  and  those  clearly  referable 
to  embolism  or  thrombosis.  Thus  pyrexia,  which,  as  already  stated, 
may  occur  as  the  effect  of  embolism,  is  a  symptom  which  may  be 
interpreted  differently  by  different  observers.  "Where  a  pulmonary  infarct 
occurs,  some  degree  of  pleurisy  is  often  present,  and  pleural  effusion  not 
uncommonly.  The  physical  signs,  which  are  not  always  definite,  may 
include  limitation  of  the  excursion,  perhaps  percussion  dulness  in  case 
of  infarction,  and  either  enfeeblement  of  the  respiration,  or  sometimes 
bronchial  breathing  and  increase  of  vocal  resonance.  Coarse  crepitations, 
limited  in  distribution,  may  perhaps  be  noted.  "Where  the  lung  has 
been  previously  implicated,  it  is  easy  to  go  wrong  in  the  interpretation 
of  physical  signs. 

Infective, — When  the  embolus  is  of  infective  nature,  there  may 
follow  abscess  formation  or  a  septic  pneumonia.     The  condition  will  be 
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ushered  in  by  rigors  and  pyrexia  disturbance,  and  the  symptoms  will 
merge  into  those  of  abscess  or  pneumonia,  or  form  accessory  features  of  a 
septicfemia,  which  has  been,  or  will  be,  diagnosed  on  other  grounds. 

Diagnosis. — The  physician  must  be  aliye  to  the  possibility  of  the 
occurrence  of  embolism  in  presence  of  certain  precedent  conditions.  These 
are  especially  the  puerperal  state,  phthisis,  marked  enfeeblement  of  heart 
from  various  causes,  and  thrombosis  of  systemic  yeins.  Stress  is  to  be  laid 
especially  on  the  sudden  onset  of  otherwise  unaccountable  dyspnoea,  with 
or  without  syncopal  seizure  and  convulsions.  In  slighter  eases,  the  occur- 
rence and  continuance  of  unexplained  blood-stained  expectoration  may 
be  significant.  It  is  necessary  to  be  careful  that  all  other  causes  of 
urgent  dyspnoea,  as  pneumothorax  in  phthisis  and  cardiac  embarrassment, 
be  excluded.  This  will  generally  be  possible  by  a  consideration  of  the 
physical  signs,  along  with  the  chnical  history  of  the  patient.  In  septic 
conditions,  the  local  phenomena  are  usually  merged  in  the  general 
diagnosis. 

Prognosis. — In  acute  cases  the  prognosis  is  unfavourable.  Indeed, 
the  fatal  issue  may  have  occurred  before  the  question  of  prognosis  is 
possible.  In  other  cases,  the  prognosis  depends  chiefly  on  the  causal  and 
associated  conditions.     In  infective  varieties,  the  outlook  is  extremely  bad. 

Treatment. — This  divides  itself  natm-ally  into  prophylactic  and 
remedial. 

Prophylactic. — The  most  important  indication  is  complete  rest,  in 
presence  of  any  of  the  causal  conditions  to  which  reference  has  been  made. 
The  woman  after  parturition,  the  patient  with  thrombi  m  the  veins  of  his 
extremities,  the  subject  of  circulatory  enfeeblement,  must,  in  addition  to 
all  special  treatment,  have  rest.  The  measure  of  rest  will  depend  on  the 
characters  of  the  individual  case.  In  some  instances  it  may  amount  to 
continuance  in  the  recumbent  posture  for  weeks,  with  avoidance  of  all 
effort.  Even  the  natural  effort  of  defsecation  may  be  advantageously  aided 
by  enema.  In  less  urgent  conditions,  and  later  on  in  all,  frequent  resting 
on  a  couch  throughout  the  day  is  to  be  enjoined. 

Remedial. — This  is  largely  symptomatic  and  palliative.  IMuch 
depends  on  the  gravity  of  the  case.  In  the  more  acute  there  may  be  no 
opportunity  afforded  for  treatment.  When  this  is  possible,  the  best  effects 
may  be  expected  from  the  use  of  morphine  in  full  doses,  preferably 
administered  subcutaneously  for  the  sake  of  expedition.  Ether,  by 
inhalation  or  subcutaneously,  or  other  stimulant,  e.g.  caffeine,  camphor, 
alcohol,  may  stave  off  the  fatal  issue.  Thereafter,  and  in  slighter  cases,  a 
careful  study  of  the  symptoms  and  the  causal  condition  will  suggest 
appropriate  palliative  measures.  It  must  be  borne  in  mind  that  the  same 
causes  which  have  induced  the  first  accident  may  determine  a  second, 
and  hence  remedial  measures  are  to  be  pursued  hand  in  hand  with 
prophylactic. 

PULMONAEY  H^MOEEHAGE. 

Pulmonary  haemorrhage  occurs  in  relation  to  a  nimiber  of  conditions. 
Some  of  these  are  not  primarily  pulmonary.  Eeference  is  made  to  such 
under  their  appropriate  headings.  But  it  is  convenient  from  the  clinical 
standpoint  to  group  those  conditions  which  have  one  feature  in  common, 
namely,  expectoration  of  blood  or  haemoptysis. 

Haemoptysis  is  the  coughing  or  expectoration  of  blood  which  proceeds 
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from  leakage  in  the  vessels  of  the  lungs  or  respiratory  passages,  the 
leakage  being  produced  by  a  variety  of  causes. 

History. ^From  the  earliest  times  haemoptysis  has  occupied  a  con- 
spicuous place  in  clinical  medicine,  on  account  of  its  important  relationship 
with  pulmonary  tuberculosis  (phthisis).  Prior  to  the  discovery  of  the 
tubercle  bacillus,  much  discussion  took  place  regarding  the  production  of 
phthisis  by  haemorrhage  {phthisis  ah  hcemoptoe),  and  a  good  deal  of  apparent 
evidence  was  advanced  in  support  of  the  view  that  phthisis  might  be  thus 
induced.  Eecently,  the  consensus  of  opinion  supports  the  belief  that 
haemorrhage  from  the  limgs,  when  related  to  phthisis,  is  to  be  interpreted 
as  an  effect  rather  than  a  cause.  A  further  source  of  much  discussion  has 
been  the  connection  between  heemorrhagic  infarct  and  pulmonary  embohsm 
and  thrombosis,  and  reference  is  made  to  this  under  the  latter.  On  this 
subject  the  last  word  has  not  yet  been  spoken. 

Etiology. — The  blood  may  proceed  from  either  the  respiratory 
passages  or  the  lungs  proper.  Following  Laennec,  some  observers  still 
divide  the  condition  into  {a)  bronchial,  (&)  pulmonary  haemorrhage.  This 
serves  no  useful  purpose,  and  is  apt  to  prove  embarrassing,  if  not  mislead- 
ing. We  recognise  that  haemoptysis  may  occur  in  relation  to  morbid 
conditions  of  blood,  as  in  pernicious  anaemia,  hcemophilia,  scorbutus,  purpura, 
pulmonary  embolism  or  thrombosis ;  morbid  conditions  of  blood  vessels. 
These,  which  may  be  associated  with  and  dependent  on  morbid  blood 
conditions,  include  congestive,  atheromatous,  suppurative,  ulcerative,  and 
gangrenous  processes,  new  formations  (tubercle,  cancer),  and  parasites 
(hydatid  within  the  lung,  or  the  Distomum  Westermanni  within  the  bronchial 
tubes — endemic  haemoptysis),  or  they  may  result  from  direct  injury. 
Such  morbid  conditions  may  be  primary  in  the  lungs,  e.g.  tuberculosis, 
croupous  pneumonia,  or  may  be  the  expression  of  more  distant  affections, 
e.g.  pulmonary  congestion  dependent  on  mitral  disease,  more  particularly 
stenosis.  Vicarious  bleeding  from  the  lungs  must  be  admitted  as  oc- 
casionally occurring  in  connection  with  menstrual  irregularity.  Eecurrent 
haemoptysis  has  been  described  in  elderly  subjects,  apart  from  obvious 
lung  imphcation. 

Haemoptysis,  as  seen  most  frequently,  is  produced  by  capillary  oozing, 
or  the  rupture  of  small  vascular  twigs.  "When  blood  is  discharged  in  large 
amount,  it  probably  results  either  from  ulceration  into  a  branch  of  the 
pidmonary  artery  of  considerable  size,  or  fi'om  rupture  of  an  aneurysmal 
dilatation  of  such  a  branch,  or  an  aneurysm  from  without  into  the  respiratory 
passages.  The  immediate  cause  of  the  bleeding  varies.  There  may  be 
no  obvious  reason,  but  it  can  sometimes  be  traced  to  excitement,  sudden 
effort,  more  particularly  the  lifting  of  heavy  weights,  cough  (as  in 
whooping-cough),  a  large  meal,  the  use  of  alcoholic  and  other  stimulants. 
Sudden  chill,  as  by  a  draught  of  cold  fluid,  l;as  been  found  effective, 
doubtless  by  the  rapid  alteration  of  blood  pressure.  Similarly,  haemoptysis 
has  apparently  been  determined  by  cerebral  injury.  Certain  other  etio- 
logical aspects  of  haemoptysis  are  described  under  the  different  diseases 
with  which  they  are  associated. 

Morbid  anatomy. — The  anatomical  appearances  are  various,  accord- 
ing to  the  cause  of  the  haemoptysis.  The  consideration  of  these  is  fully 
entered  on  under  these  different  conditions,  and  is  therefore  passed  over 
here.  From  whatever  cause,  the  blood  escapes  either  from  capillaries  or 
from  arteries  and  veins.  In  the  former  instance,  it  is  not  easy  to  determine 
whether  this  occurs  by  rupture  or  diapedesis.     In  the  case  of  larger  vessels, 
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rupture  occurs  as  the  result  of  any  of  the  causes  which  have  been  con- 
sidered akeady.  In  the  disintegrative  stages  of  tuberculosis,  rupture  is 
favoured  by  the  lack  of  support  afforded  to  the  vessel  on  the  side  of  a 
vomica.  Minute  aneurysms  occur  in  such  cases,  and  are  prone  to  give  way. 
It  is  particularly  from  aneurysms  of  this  class  that  the  larger  escapes 
occur.  In  veins  the  accident  must  be  sharp  and  sudden,  if  haemorrhage 
be  induced.     Otherwise  thrombosis  is  more  likely  to  result. 

The  appearance  of  the  lung  is  various,  according  to  the  extent  of  the 
haemorrhage.  Where  a  hsemorrhagic  infarct  has  occurred,  the  features  are 
characteristic,  and  are  described  under  pulmonary  embolism  and  thrombosis. 
When  blood  has  invaded  the  lung  freely,  as  by  the  bursting  of  one  of  the 
aneurysms  referred  to,  the  vomica  or  vomicae  and  smaller  bronchi  are 
found  filled  with  fluid  or  clotted  blood,  the  larger  bronchi  and  trachea 
with  more  frothy  blood.  Large  areas  of  lung  tissue — away  from  the  point 
of  rupture — may  be  charged  with  blood,  which  has  been  aspirated.  The 
rest  of  the  lung,  if  the  haemorrhage  has  been  considerable,  will  be  con- 
spicuously pale.  If  death  does  not  occur  for  some  time,  there  may  be 
little  anatomical  evidence  of  the  bleeding,  as  the  corpuscular  elements  are 
quickly  absorbed.  The  conception  of  &>  phthisis  ah  hcemojJtoe — happily  now 
discarded — had  little  post-mortem  corroboration.  It  may  be  said  with 
certainty  that  pulmonary  tuberculosis,  which  seems  to  follow  a  haemoptysis, 
has  been  really  precedent,  while  it  may  equally  be  affirmed  that,  granted 
the  existence  of  a  limited  tuberculous  focus,  the  disease  may  be  rapidly 
distributed  by  the  washing  away  of  bacilli  in  the  blood  current  and  their 
aspiration  into  previously  unaffected  portions  of  lung. 

Symptoms. — The  bleeding  may  take  place  quite  suddenly  in  less  or 
greater  quantity.  Sometimes,  however,  premonitory  indications  are  present. 
The  patient  may  complain  of  a  feeling  of  oppression  about  the  chest,  or 
of  palpitation.  More  particularly  is  this  the  case  with  patients  who  have 
already  experienced  haemoptysis.  It  may  be  that  their  very  anxiety  is  a 
cause  of  the  occurrence.  In  general,  the  onset  is  unexpected.  A  tickling 
sensation,  accompanied  by  warmth  about  the  back  of  the  throat  and  a 
peculiar  saltish  taste,  is  often  remarked.  The  patient  feels  he  must  cough, 
and  blood  is  expectorated.  At  other  times,  the  discharge  of  blood  is  over- 
whelmingly rapid.  It  wells  from  mouth  and  nose.  There  may  be  intense 
dyspnoea,  amounting  even  to  asphyxia,  with  conspicuous  cyanosis. 

The  character  of  the  sanguineous  expectoration  is  various.  There  may 
be  but  a  slight  tinging  of  mucous  or  muco-purulent  discharge^  or  pure 
blood  may  be  ejected,  usually  more  or  less  frothy,  either  bright  red,  or  more 
frequently  dark  in  colour,  and  of  alkaline  reaction.  It  is  sometimes 
clotted,  or  takes  the  form  of  bronchial  casts.  The  quantity  is  also  variable, 
from  an  inappreciable  amount  to  a  basinful ;  indeed,  to  the  maximum  that 
can  be  lost  short  of  death — for  death  seldom  results  directly  from  the 
haemoptysis.  The  duration  of  symptoms  is  different  in  different  cases. 
Sometimes  an  almost  constant  oozing  continues  for  days,  or,  with  longer 
intervals,  for  weeks.  In  other  cases  the  ha-morrhage  is  large  and  soon 
over,  to  be  repeated  in  a  few  hours  or  days  or  weeks.  For  some  time  after 
the  principal  discharge,  the  expectoration,  e.g.  of  a  tuberculous  patient, 
remains  tinged,  or  clots  may  be  passed  from  time  to  time,  and  occasionally 
bronchial  casts. 

Accompanying  a  serious  haemorrhage  there  is  more  or  less  constitutional 
disturbance.  More  particularly,  there  is  circulatory  excitement,  the  pulse 
being  increased  in  rate,  full  and  bounding,  but  easily  compressible.     Follow- 
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ing  the  discharge,  some  degree  of  pyrexia  may  be  noted  and  evidence  of 
more  or  less  pronounced  anaemia,  with  coldness  and  clamminess  of  the  ex- 
tremities. Death  is  not  a  common  termination,  even  when  the  hiemoptysis 
is  alarming  in  degree.  It  may  supervene,  however,  either  by  asphyxia  from 
the  flooding  of  the  bronchial  passages;  or  by  anaemia,  from  the  actual 
quantity  of  blood  lost.  This  is  not  a  condition  when  the  determination  of 
physical  signs  is  of  importance.  The  lungs  will  in  most  cases  not  require 
examination,  nor  the  state  of  the  patient  warrant  it.  The  presence  of  blood 
in  the  alveoli  or  vomicae  and  bronchial  passages  may,  however,  be  revealed 
by  crepitations,  which  vary  in  character  according  to  the  amount  and 
situation  of  the  blood. 

Diagnosis. — This  includes,  first,  the  determination  that  the  blood 
comes  from  the  respiratory  passages  directly,  and,  second,  the  determination 
of  the  seat  and  cause  of  the  bleeding. 

In  the  first  place,  bleeding  from  the  nose,  mouth,  naso-pharynx,  oeso- 
phagus, and  stomach  must  be  excluded.  This  will  be  done,  in  the  case  of 
the  three  first,  by  a  careful  local  examination.  The  exclusion  of  hsemate- 
mesis,  or  bleeding  from  the  stomach,  is  referred  to  elsewhere.  It  may 
suffice  to  recall  that,  as  a  rule,  this  is  not  difficult.  The  patient  can 
frequently — not  always — tell  whether  the  blood  was  coughed  up  or  vomited. 
It  has  to  be  borne  in  mind,  however,  that  confusion  may  occur  through 
the  aspiration  into  the  respiratory  passages  of  blood  coming  with  a  rush 
from  the  stomach  or  other  parts,  and  conversely  through  the  patient 
swallowing  blood  which  has  come  with  a  rush  from  the  respiratory 
passages.  Careful  attention  to  the  history  and  concomitant  phenomena 
will  usually  suffice  to  let  the  distinction  be  made.  The  characters  of  the 
blood  in  haemoptysis — generally  more  or  less  frothy,  whether  bright  or 
dark  in  colour,  alkalme  in  reaction,  without  microscopic  appearances 
suggestive  of  stomach  origin — are  in  many  cases  conclusive.  In  most 
cases  of  haemoptysis,  some  haemorrhagic  expectoration  continues  for  days 
or  at  least  hours.  There  must  also  be  excluded  other  varieties  of  spurious 
haemoptysis,  such  as  occur  from  time  to  time  in  hysterical  patients  and 
malingerers. 

The  determination  of  the  seat  and  cause  of  the  bleeding  may  be  easy. 
On  the  other  hand,  caution  must  be  exercised  in  endeavouring  to  fix  these 
by  examination  of  the  patient.  In  many  cases  it  is  sufficient  to  diagnose 
haemoptysis,  with  a  probability  in  favom'  of  one  or  other  cause  from  the 
history  and  appearance  of  the  patient.  The  full  physical  examination  of 
the  thorax  will  be  safely  delayed.  When  this  is  midertaken,  crepitations 
may  be  revealed  on  auscultation  over  an  apex  or  other  part,  and  other  signs 
help  to  decide  whether  the  condition  is  due  to  tuberculous  disease,  mitral 
lesion,  or  other  of  the  causes  which  have  been  discussed. 

Prognosis. — The  lay  mind  tends  to  exaggerate  the  gravity  of  haemo- 
ptysis. This  arises,  doubtless,  from  its  relationship  with  the  much  dreaded 
consumption.  While  often  anxious,  the  immediate  prognosis  is  seldom  bad. 
The  sooner  the  subject  of  pulmonary  tuberculosis  realises  that  the  incidence 
of  haemorrhage  is  an  occurrence  to  be  looked  for  in  the  course  of  his  illness, 
and  consequently  not  a  cause  of  increased  alarm,  the  better  for  himself 
and  his  physician.  It  is  not  a  common  event  for  a  patient  to  die  from 
such  bleeding.  The  gravest  cases  are  those  where  an  aneurysm  has  burst 
from  without  into  the  respiratory  passages,  or  where  a  small  aneurysm  of 
the  pulmonary  artery  has  given  way.  The  outlook  in  the  former  instance 
is  of  the  worst,  and  in  the  latter  far  from  good,  although  patients  recover 


DISEASES  OF  THE  LUNGS.  221 

from  time  to  time.  In  the  more  frequently  occurring  haemoptysis,  which 
is  less  urgent,  the  immediate  prognosis  is  favourable. 

The  ultimate  prognosis  will  depend  on  the  nature  and  stage  of  the 
disease  with  which  the  haemorrhage  is  associated,  and  implies  a  careful 
consideration  of  the  history  and  present  condition  of  the  patient.  This 
larger  prognosis  must  necessarily  be  delayed  sometimes  till  the  acute 
hsemorrhagic  manifestations  are  in  abeyance. 

Treatment. — There  should  be  no  routine  method.  Every  case  of 
pulmonary  hemorrhage  must  be  considered  individually.  Thus,  in  rupture 
of  a  thoracic  aneurysm,  special  treatment  is  of  little  account.  In  other 
instances,  as  in  mitral  stenosis,  the  bleeding  may  be  actually  beneficial,  and 
attempts  to  stay  it  correspondingly  harmful.  Before  treatment  is  insti- 
tuted, regard  will  be  given,  therefore,  to  the  primary  disease. 

Haemoptysis,  as  occurring  in  pulmonary  tuberculosis,  may  be  taken  as 
a  type.  Here  the  bleeding  may  be  fulminant  in  degree,  as  from  a  small 
aneurysm,  severe  as  from  an  eroded  vessel,  or  slighter  in  amount,  as  from 
congested  vessels.  In  the  slighter  cases,  little  or  no  treatment  is  necessary. 
Given,  however,  a  pronounced  haemorrhage,  the  first  duty  of  the  physician 
is  to  reassure  the  patient  and  the  patient's  friends,  and  so  calm  the 
patient's  circulation.  This  is  the  first  step  towards  the  institution  of 
absolute  rest,  which  is  the  sheet-anchor  of  successful  treatment.  The 
patient  should  be  placed  in  the  recumbent  posture,  with  the  head  raised. 
Perfect  quiet  is  to  be  enjoined,  and  speaking  forbidden.  The  room  should 
be  kept  strictly  cool,  the  clothes  light,  the  extremities  warm  (if  necessary 
with  hot  bottles).  Ice  may  be  sucked  and  iced  milk  drunk.  The  external 
application  of  ice  to  the  chest  need  only  be  considered  in  the  graver  cases. 
The  application  of  ice  to  other  parts,  for  example,  the  external  genitals, 
has  been  found  of  advantage.  The  bowels  may  be  relieved  with  advantage, 
and  best  by  calomel,  which  exerts  a  beneficial  influence  on  the  circulation. 

The  further  treatment  will  vary  in  different  cases.  When  there  is 
much  excitement  of  the  circulation,  depressant  remedies  will  be  found  of 
value.  Thus,  occasionally,  minim  doses  of  tincture  of  aconite,  which  has 
been  shown  to  have  a  powerful  influence  on  the  pulmonary  circuit,  may  be 
of  use,  or  corresponding  doses  of  ipecacuanha.  The  latter  drug  has  been 
largely  used  by  French  clinicians,  on  the  authority  of  Trousseau,  in  emetic 
doses,  say  20  grs.,  repeated  if  necessary.  The  results  obtained  in  some 
instances  are  remarkable.  Calomel,  as  already  suggested,  is  of  service  in 
the  same  direction.  In  rare  instances,  it  has  been  found  of  advantage  to 
practise  venesection.  Sedative  remedies  are  also  of  efficacy,  and  of  these 
the  most  serviceable  is  opium.  Except  in  very  profuse  haemorrhage,  opium 
may  be  given  freely.  It  calms  the  excited  sensorium  and  heart,  and 
relieves  cough.  Sometimes  the  combination  of  opium  and  digitalis  acts 
like  a  charm,  even  although  the  significance  of  the  latter  drug  has  been 
questioned  because  of  its  assumed  tendency  to  raise  the  pulmonary  pressure. 
The  addition  of  a  small  quantity  of  calomel  to  the  opium  neutralises  its 
constipating  tendency  beneficially. 

The  use  of  haemostatics  and  astringents  is  much  practised.  Of  these, 
the  most  valuable  is  turpentine,  with  its  congeners,  terebene,  eucalyptus. 
These  are  often  given  advantageously  in  full  doses.  Ergot  is  much  in 
vogue,  given  by  the  mouth  as  the  liquid  extract  (1-2  drm.  doses),  or  sub- 
cutaneously,  as  ergotin  in  2-5  grs.,  but  its  results  are  uncertain  and  often 
disappointing.  Tincture  of  hamamelis  (30-60  minims)  is  sometimes  of 
service,  as  also  acetate  of  lead,  tiie  latter  advantageously  combined  with 
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opium.  Less  trust  is  to  be  placed  in  gallic  acid  and  tannin,  which  were 
formerly  much  used,  and  the  dilute  mineral  acids,  which  have,  however, 
a  cooling  intiuence,  grateful  to  the  patient.  The  domestic  remedy  of 
common  salt  may  be  used  beneficially  where  other  agents  are  not  available. 

Where  pulmonary  tuberculosis  is  present,  the  adoption  of  the  open-air 
treatment  is  to  be  specially  commended.  It  is  remarkable,  in  my  experi- 
ence, how  uncommon  haemoptysis  is  when  tuberculosis  is  treated  on  this 
system. 

For  some  time  after  the  acute  attack  the  diet  should  be  simple  and 
non-stimulating,  and  alcoholic  liquors  excluded.  After  serious  haemorrhage, 
the  consequent  anaemia  may  require  consideration.  Prophylactic  measures, 
such  as  the  avoidance  of  excitement  and  sudden  effort  and  the  restraining 
of  cough,  will  be  carefully  enjoined. 


PULMONAEY  EMPHYSEMA. 

A  condition  of  permanent  over-distension  of  the  pulmonary  alveoli, 
with  associated  textural  changes,  which  produce  respiratory  and  circulatory 
embarrassment. 

History.  —  Emphysema  has  been  known  from  the  early  days  of 
medicine.  Within  later  times  the  condition  was  the  subject  of  special 
study  by  Laennec,  with  whose  name  it  has  been  sometimes  associated. 
Still  more  recently  it  has  been  the  cause  of  much  controversy.  This  will 
be  referred  to  again  in  relation  to  its  etiology.  Suffice  it  to  say  meanwhile, 
that  three  main  theories  of  its  production  have  been  evolved  : — 

Eirst,  the  Atrophic  or  Degenerative  theory,  which  may  be  associated 
with  the  name  of  Jackson  of  Boston,  a  pupil  of  Louis.  The  theory  has 
been  elaborated  by  many  subsequent  observers.  Second,  the  Inspiratory 
theory,  in  one  or  other  of  its  modifications,  associated  with  the  names  of 
Laennec,  Gairdner,  and  others.  Third,  the  Expiratory  theory,  associated 
with  the  names  of  Mendelssohn  and  Jenner. 

Etiology. — The  emphysematous  lung  has  lost  the  power  of  emptying 
itself.  The  chest  is  in  the  position  of  permanent  inspiration.  The  patient 
experiences  expiratory  dyspnoea.  With  the  advance  of  the  process  there 
is  interference  with  the  pulmonary  circulation  and  extra  strain  on  the 
right  heart,  which  in  turn  produces  hypertrophy — usually  with  dilatation, 
and  the  after-results  of  that  condition,  which  are  considered  elsewhere. 

As  has  been  said  already,  much  controversy  has  taken  place  with 
regard  to  the  causation  of  emphysema.  It  is  to  be  feared  that  the 
consideration  of  the  question  has  consequently  been  sometimes  one-sided. 
The  several  leading  views  are  supported  by  such  weighty  arguments,  that 
it  may  be  fairly  assumed  that  there  is  some  measure  of  truth  in  each. 

Two  leading  factors  must  be  admitted  as  playing  a  part  in  its  produc- 
tion— First,  diminution  in  the  resisting  power  of  the  pulmonary  tissues ; 
and  second,  increase  in  the  intra-alveolar  tension  from  one  or  other 
cause.  For  the  sake  of  clearness,  the  two  factors  will  be  considered 
separately. 

Diminution  in  the  resisting"  power  of  the  pulmonary  tissue. 
Emphysema  is  certainly  more  frequent  in  damaged  lungs.  It  follows  in 
the  wake  of  bronchitis  and  interstitial  inflammations,  which  presumably 
weaken  the  elasticity  of  the  organ.  It  is  frequently  associated  with 
atheroma  and  other  circulatory  disturbance,  whereby  the  lung's  nutrition 
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is  impaired.  Comparatively  seldom  seen  in  children,  it  becomes  growinglj 
common  with  advancing  age.  Indeed,  some  degree  of  emphysema  may 
be  regarded  as  constant  in  the  atrophic  lung  of  the  old  man.  The 
si]ggestion  has  been  made  that  the  diminished  resisting  power  is  due  to 
congenital  defect — possibly  an  insufficiency  of  the  elastic  tissue  elements 
— and  thus  heredity  is  made  to  play  a  part.  The  occurrence  of  emphysema 
in  quite  young  children  has  been  cited  in  support  of  this  conception. 
Attention  has  also  been  drawn  to  the  early  ossification  of  intercostal 
cartilages  which  occurs  in  some  subjects,  and  the  associated  enlargement  of 
the  upper  portion  of  the  chest  as  a  cause  of  emphysematous  dilatation,  the 
lungs  distending  to  occupy  the  extra  space  afforded  by  the  thoracic 
alteration.  But  the  collective  e\"idence  leads  to  the  conclusion  that 
heredity  exerts  a  subsidiary  influence  as  compared  with  that  exerted  by 
catarrhal  or  other  affections  of  bronchi  and  lungs,  or  by  interference  with 
their_  vascular  supply.  We  have  only  to  recall  the  extremely  delicate 
structure  of  the  alveolus,  infiuidibulum,  and  bronchiole,  to  reaHse  how 
disturbance — organic  and  functional — is  effected  by  such  processes. 

Increase  in  the  intra-alveolar  tension  from  one  or  other  cause.  A 
priori  it  might  be  supposed  that  a  large  increase  in  intra-alveolar  tension 
might  suffice  to  produce  emphysema,  apart  from  other  influence.  Practic- 
ally, however,  this  event  does  not  occur.  In  the  large  majority  of  cases 
there  is  evidence  of  the  co-operation  of  the  first  group  of  factors  which  has 
been  discussed.  Such  increase  in  intra-alveolar  tension  may  take  place 
theoretically,  either  during  inspiration  or  during  expiration,  and  both  pos- 
sibilities have  had  the  strenuous  support  of  different  observers.  All  things 
considered,  the  expiratory  influence  must  be  admitted  the  greater.  Cough  is 
the  chief  agent,  which  produces  increase  of  the  distending  force.  With  the 
glottis  closed,  and  the  extraordinary  muscles  of  expiration  brought  into  play, 
the  lungs  are  powerfully  compressed,  and  tend  to  yield  where  they  are  least 
supported,  more  particularly  at  the  apices,  between  the  ribs,  along  the 
anterior  edges  and  the  bases;  the  left  base  (unsupported  by  the  liver) 
being  more  affected  than  the  right.  The  influence  of  forced  expiration  is 
further  illustrated  by  the  fact  that  emphysema  tends  to  occur  in  players 
on  vn.nd  instruments  and  public  singers.  Similarly,  it  is  induced  by 
sustained  effort,  with  closed  glottis,  as  for  example  in  lifting  heavy  weights. 
This  explains  its  occmrence  in  smiths,  carpenters,  and  the  like.  It  is 
further  much  more  frequent  in  men  than  in  women,  doubtless  for  the 
same  kind  of  reason.  Such  influences  will  be  the  more  efticient,  when 
the  resisting  power  of  the  pulmonary  tissue  has  been  prejudiced  by  pre- 
cedent disease. 

The  theory  that  the  distension  occurs  as  the  result  of  inspiratory  effort 
assumes  the  existence  of  obstructive  bronchitis  or  other  efl'ective  lesion  in 
an  area  of  lung.  A  portion  of  the  alveolar  surface  being  rendered  useless, 
the  inspiratory  force  is  expended  more  strongly  on  the  rest.  The  theory 
readily  explains  the  temporary  distension  that  occurs  in  one  portion  or  one 
side,  when  another  is  hors  de  combat,  but  is  less  appHcable  in  true  vesicular 
emphysema. 

Various  subdivisions  of  emphysema  have  been  suggested.  Some  of 
these  are  of  little  service.  It  is  essential  to  separate  between  Temporary 
Distension  without  textural  change,  such  as  occurs  in  a  lung  when  there 
is  a  large  pleural  effusion  on  the  other  side,  and  Permanent  Emphysema. 
It  is  convenient  to  separate  Partial  or  Local  from  Complete  or  G-eneral 
Emphysema,  and  Interlobular  from  Vesicular  Emphysema.     To  some  of 
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these  further  reference  is  made  under  Morbid  Anatomy.  The  term  Com- 
pensatory Emphysema  has  been  applied  to  the  partial  emphysema  which 
occurs  in  relation  to  consolidation  of  other  portions.  The  name  is  mis- 
leading, inasmuch  as  persistent  cough  has  probably  been  the  cause,  and  the 
emphysematous  area  affords  no  functional  compensation.  If  a  distinguish- 
ing term  be  needed,  Complementary  would  be  better  than  Compensatory. 

Morbid  anatomy. — Vesicular  emphysema  may  be  general  (diffuse) 
or  partial  (limited,  local).  In  the  former — the  condition  which  will  be 
described  clinically  with  greatest  fulness — the  lungs  are  large,  and,  when 
the  thorax  is  opened,  do  not  collapse  so  much  as  normally.  They  are 
distended,  especially  at  the  apices,  anterior  edges,  and  borders  of  the  base. 
Large  bulke  may  project  from  the  surface.  The  distended  portions  are  of 
greyish  or  grey-pink  colour,  while  the  rest  may  be  red.  On  being  squeezed, 
they  yield  like  a  pillow  filled  with  down  (Laennec).  On  section,  the  dis- 
tended bronchioles  and  alveoli  may  be  recognised.  On  microscopic  examina- 
tion, the  infundibula  and  alveoli  are  found  enlarged,  and  the  capillaries 
fewer.  The  interalveolar  wall  may  have  given,  affording  free  communica- 
tion between  adjacent  alveoli.  The  epithelial  hning  may  seem  intact,  but 
the  cells  often  show  fatty  degeneration.  The  heart  is  enlarged,  more 
particularly  the  right  side — both  right  ventricle  and  auricle  distended — 
and  the  vessels  are  frequently  atheromatous.  In  senile  (atrophic) 
emphysema,  there  are  similar  changes,  but  the  lungs  are  small,  through 
advancing  atrophy.  In  partial  emphysema  there  is  a  like  condition, 
limited  in  distribution,  with  adjacent  areas  of  consolidation,  frequently 
tuberculous.  True  emphysema  must  be  separated  from  simple  distension 
of  the  lung,  which  may  occur  acutely,  for  example,  when  the  other  lung 
is  ,  collapsed.  In  such  distension  there  is  no  determinable  histological 
change. 

Interlobular  emphysema. — This  may  be  present  along  with  vesicular 
emphysema,  or  be  independent.  The  walls  of  the  alveoli  have  ruptured 
from  one  or  other  cause,  with  escape  of  air  into  the  interstitial  structures. 
Hence  the  condition  is  sometimes  known  as  interstitial  emphysema. 

Symptoms. — For  descriptive  purposes,  the  type  is  to  be  found  in 
the  subject  of  Chronic  General  Emphysema. 

The  patient  is  most  frequently  a  man  in  middle  life  or  beyond  it,'pro- 
bably  with  a  history  of  repeated  catarrhal  attacks,  and  perhaps  of  other 
respiratory  strain.  He  complains  especially  of  dyspnoea,  which  may  be 
constant,  and  is  increased  on  exertion.  Walking  up  an  incline,  or  making 
a  sustained  effort  with  closed  glottis,  accentuates  it.  If  the  condition 
be  more  pronounced,  much  slighter  movements  disturb  him.  He  has 
difficulty  in  rising  from  the  sitting  posture.  Speaking  is  so  trying  that 
he  acquires  a  characteristically  slow,  interrupted  manner  of  conversation. 
The  dyspnoea  is  intensified  during  meal  times.  The  condition  may  be 
so  aggravated  as  to  amount  to  orthopnoea.  The  patient  tells  of  great 
liability  to  take  "  cold,"  with  resulting  cough  and  a  further  accession  of 
breathlessness.  Cough  and  expectoration  are  the  expression  of  bronchitis 
or  other  catarrh,  but  are  related  causally  to  the  emphysematous  process  in 
the  manner  already  described. 

The  patient's  face  is  livid,  more  or  less  cyanosed,  and  perhaps  the 
surface  radicles  injected.  His  figure  is  remarkable,  and  much  may  be 
determined  before  the  chest  is  exposed.  His  neck  is  short  and  often  thin, 
with  conspicuous  projection  of  the  sterno-mastoid,  scaleni,  and  other 
auxiliary  muscles  of  inspiration.     The  hypertrophied  muscles  sometimes 
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make  the  neck  seem  thick.  The  jugiilar  veins  are  distended,  and  tend 
to  become  engorged  during  forced  expiration  and  coughing.  His  arteries 
are  frequently  atheromatous.  The  general  form  of  the  thorax,  which  we 
shall  discuss  more  minutely  later,  is  rounded,  with  marked  antero-posterior 
increase.  The  patient  may  seem  slightly  himip-backed,  from  the  kyphotic 
projection  of  the  spinal  column.     His  posture  tends  to  be  stooping. 

Physical  examination.  —  In  addition  to  what  has  been  men- 
tioned, there  is  much  that  is  characteristic.  The  chest  is  conspic- 
uously increased  in  more  than  one  direction,  and  in  varying  degrees 
according  to  the  stage  of  the  disease.  There  is  especially  an  antero- 
posterior increase,  the  sternum  being  projected  forwards,  and  the  vertebral 
column  backwards.  The  kyphosis  extends  from  the  lower  cer\dcal  region 
downwards,  but  is  accentuated  in  the  lower  dorsal  and  upper  lumbar 
vertebrEe.  The  transverse  diameter  may  also  be  increased.  The  diaphragm 
is  depressed.  In  most  complete  degree,  the  chest  assumes  the  " barrel" 
shape.  The  supra-  and  infraclavicular  fossae  tend  to  be  less  conspicuous 
than  usual,  though  the  thinness  of  the  patient  may  allow  them  to  be 
defined.  On  coughing  there  is  usually  some  degree  of  bulging  of  the  lungs 
into  the  supraclavicular  areas.  The  direction  of  the  ribs  is  more  horizontal 
than  normally.  The  intercostal  spaces  are  marked,  and  tend  to  bulge  on 
expiration  and  coughing.  These  changes  begin  at  the  upper  portion  of  the 
chest,  and,  even  when  the  barrel  form  is  attained,  remain  more  marked  in 
the  upper  two-thirds  of  the  thorax.  Epigastric  pulsation  is  a  character- 
istic sign,  due  to  the  depressed  position  and  the  enlargement  of  the  right 
ventricle.  The  apex  impulse  may  not  be  determinable,  owing  to  the  over- 
lapping lung.  The  liver  may  be  visibly  lowered.  The  abdominal  muscles 
are  conspicuous,  especially  during  expiration.  The  respiratory  excursion 
is  limited.  The  chest  is  elevated  or  dravvn  up  en  masse  rather  than 
expanded.  The  respiratory  capacity,  as  estimated  by  the  spirometer,  is- 
reduced.  Inspiration  is  feeble,  and  expiration  much  prolonged.  During 
the  former,  the  abdominal  wall  tends  to  be  indrawn  rather  than  projected. 
Yocal  fremitus  is  diminished. 

Percussion  shows  that  the  limits  of  the  lung  are  extended  both  above 
and  below,  and  encroach  unduly  on  those  of  other  organs,  notably  the  heart 
and  liver.  The  percussion  sound  is  hyper-resonant,  hardly  tympanitic. 
The  heart  is  mapped  out  with  difficulty,  and  the  outline  must  be  regarded 
as  approximate  only.  The  right  heart  can  usually  be  determined  as 
enlarged.  Along  with  the  diaphragm,  the  heart,  liver,  and  abdominal  con- 
tents are  depressed. 

Auscultation  reveals  feeble  breathing,  which,  when  there  is  accompany- 
ing catarrh,  is  markedly  harsh.  Expiration  is  much  prolonged.  Eine 
crackhng  accompaniments  are  reported  sometimes,  and  these  have  been 
supposed  by  some  to  be  characteristic  of  the  interlobular  variety.  This  is 
very  doubtful.  Erequently  no  accompaniments  are  audible,  in  the  absence 
of  complicating  catarrh,  or  oedema  or  tuberculosis.  The  vocal  resonance 
is  generally  reduced.  The  heart  sounds  seem  more  distant,  save  over 
the  pulmonary  area,  where  the  second  sound  is  commonly  accentuated. 
The  dyspncea  from  which  the  patient  suffers  is  due  to  several  causes. 
The  chest  is  fixed  approximately  in  the  position  of  inspiration.  The  range 
of  excursion  is  remarkably  diminished.  That  means  that  the  intro- 
duction of  oxygen  and  the  discharge  of  carbonic  acid  are  correspondingly 
lessened.  The  diminished  respiratory  movement  removes  an  important 
accessory  factor  from  the  general  circulation.     Eui'ther,   the   disruption 
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of  capillaries,  effected  in  relation  to  the  distended  alveoli,  reduces 
the  area  of  interchange  between  atmospheric  air  and  blood,  and  both 
directly  and  indirectly  increases  the  work  of  the  heart,  the  right 
ventricle  more  immediately.  To  cope  with  this,  hypertrophy  must  be 
effected.  As  a  rule,  hypertrophy  is  accompanied  by  some  degree  of 
dilatation. 

The  progress  of  the  patient  depends  on  the  possibihty  of  maintaining 
compensation,  and  this  on  the  state  of  the  heart  muscle  and  the  auxiliary 
muscles  of  respiration,  and  largely  on  the  circumstances  of  the  patient,  in 
respect  of  the  possibility  of  sparing  himself  from  effort,  and  protecting 
himself  from  catarrhal  and  other  complications.  If  he  can  give  up  work, 
and  remove  himself  to  the  protective  influence  of  a  warmer  climate  during 
winter,  the  evil  is  minimised.  Otherwise  the  process  tends  to  be  pro- 
gressive. Continued  effort  and  recurrent  attacks  of  bronchitis  play  havoc 
with  compensation,  and  each  extra-exertion  renders  him  dyspna?ic.  He 
has  no  reserve  capital,  he  is  broken-winded.  Dilatation  of  the  right 
ventricle  becomes  more  and  more  in  excess  of  hypertrophy.  This  may 
lead  to  relative  incompetence  of  the  tricuspid  valve,  with  further  engorge- 
ment and  pulsation  of  jugular  veins,  general  venous  stasis,  and  the  dropsical 
manifestations  which  succeed  to  cardiac  failure.  Death  results  from 
asystole,  or  from  the  accession  of  a  catarrhal  or  other  acute  affection,  for 
which  the  patient  is  ill  prepared.  Fatal  haemorrhage  has  been  reported, 
but  is  certainly  rare  in  uncomplicated  cases. 

Interlobular  emjjhysema. — There  is  little  to  detain  us  from  the  clinical 
point  of  view,  in  addition  to  what  has  been  said.  This  variety  results  from 
the  rupture  of  air  vesicles  from  whatever  cause  effected. 

Senile  or  atrophic  emphysema. — This  is  a  manifestation  of  old  age.  The 
small  atrophic  lung  fails  to  resist  the  strain  of  coughing,  in  presence  of 
a  slight  bronchial  catarrh,  and  gives  accordingly.  The  actual  clinical 
manifestations  are  insignificant. 

Partial  or  heal  emphysema. — Abutting  on  patches  of  tuberculous  con- 
solidation it  is  common  to  find  areas  of  hyper-resonance — limited  emphy- 
sema— which  has  been  determined  doubtless  by  atrophic  changes,  and 
the  strain  of  coughmg.  Apart  from  their  significance  in  the  diagnosis  of 
tuberculosis — localised  hyper-resonance  should  put  the  physician  on  his 
guard — there  is  little  to  be  noted. 

Diagnosis  and  prognosis. — This  is  usually  easy.  Inspection  is 
often  sufficient.  AMien  taken  along  with  percussion,  there  should  be  no 
mistake.  It  is  important  to  bear  in  mind  that  emphysema  may  mask 
other  conditions.  Thus,  under  cover  of  the  emphysematous  lung,  there 
may  be  lurking  an  aneurysm  of  the  aorta.  It  is  well  to  exclude  this,  more 
particularly  in  cases  where  there  is  other  evidence  of  atheroma  of  the 
vessels.  It  may  mask  tuberculous  or  other  consolidation.  A  localised 
hyper-resonance  is  always  to  be  looked  on  with  suspicion  in  this  respect. 
Pneumothorax  and  heart  disease,  causing  dyspnoea,  must  be  excluded. 
Emphysema  is  a  chronic  but  progressive  affection.  The  tendency  is  on 
the  whole  downwards.  Much  depends  on  the  circumstances  of  the  patient, 
more  particularly  on  the  extent  to  which  he  can  save  himself  from 
strain  and  protect  himself  from  recurrent  catarrhs,  which  are  pre-eminently 
harmful.  The  immediate  prognosis  dejDends  especially  on  the  state  of  the 
circulation.     '\^Tien  dropsy  supervenes,  it  becomes  correspondingly  grave. 

Treatment. — Prophylactic. — Two  aspects  of  prophylaxis  present 
themselves.     First,   we   must   guard   patients,  with    recurrent   bronchial 
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catarrh,  or  other  chronic  respiratory  disease,  from  the  tendency  to  over- 
distension of  the  alveoh.  This  means  thorough  treatment  of  each  attack, 
and,  more  particularly,  the  restraint  of  cough.  There  is  far  too  much 
coughing  in  respiratory  disease.  This  is  often  the  result  of  ignorance  on 
the  part  of  the  patient,  who  thinks  that  by  coughing  he  aids  the  cure. 
Much  may  be  done  by  explaining  to  the  patient  that  the  repression  of 
every  avoidable  cough  is  a  benefit  done  to  himself.  Mere  irritability  ol 
mucous  siu-faces  should  be  soothed  by  mild  anodynes.  The  effort  of 
coughing  may  be  lightened  by  the  judicious  selection  of  expectorants, 
according  to  the  stage  of  the  condition. 

Secondly,  %Ye  must  protect  the  subject  of  developing  emphysema  from 
those  causes  which  lead  to  bronchitis.  If  his  emphysema  is  not  cui'able,  it 
is  at  least  possible  to  stay  the  progress  of  the  disease.  Such  a  patient 
should  wear  woollen  clothing,  and  avoid  close,  overheated,  and  dusty 
atmospheres  and  sudden  alterations  of  temperature.  AVhen  circumstances 
admit,  it  is  frequently  extremely  beneficial  to  remove  him  from  a  cold, 
moist  climate  to  a  comparatively  dry,  warm,  and  sunny  region.  Either  the 
northern  or  the  southern  shores  of  the  Mediterranean  afford  the  kind  of 
protective  influence  which  is  wanted,  during  the  winter  season;  and 
minor  degrees  of  the  same  beneficial  influence  may  be  obtained  nearer 
home.  Such  patients  often  do  well  by  a  long  sea  voyage  through  sunny 
seas.  Eelief  must  also  be  given  from  other  expiratory  strain,  as,  for 
example,  prolonged  public  speaking,  singing,  playing  of  wind  instruments, 
and  all  severe  strain  involving  forced  effort  with  closed  glottis.  Hence  it 
may  be  necessary  to  recommend  a  change  of  occupation. 

Therapeutic. — A^Tien  a  lung  is  temporarily  over-distended,  the  undue 
distension  yields  with  the  removal  of  the  cause,  as,  for  example,  a  pleural 
effusion  on  the  opposite  side.  It  is  another  question  when  truly  emphy- 
sematous distension  has  to  be  dealt  with.  Here  the  condition  is  associated 
with  textural  change,  and  it  is  extremely  doubtful  if  this  can  be  materially 
affected  by  treatment.  On  the  other  hand,  the  further  development  may  be 
retarded,  and  palliation  of  the  more  distressing  symptoms  may  be  attained. 
Towards  this  end,  hygienic  measures  should  be  first  considered.  The 
diet  should  be  sufficient  but  light.  More  particularly,  it  is  desirable  that 
the  evening  meal  be  simple.  In  adipose  subjects,  benefit  often  follows  a 
systematic  course  of  reduction.  The  bowels  should  be  carefully  looked  to. 
Feecal  accumulation  and  flatulent  distension  must  be  avoided,  on  account  of 
the  mechanical  inconvenience  they  induce.  The  functions  of  kidney  and 
skin  should  be  maintained  in  good  order. 

Of  drugs,  the  most  generally  serviceable  are  iodide  of  potassium  and 
arsenic.  The  two  are  frequently  given  for  a  prolonged  period,  say  three  or 
four  weeks,  followed  by  a  break  of  a  week,  and  then  renewed.  Various 
tonics  are  helpful  in  different  cases.  Thus  strychnine,  iron,  and,  especially 
in  thin  subjects  or  cases  complicated  by  tuberculosis,  cod-liver  oil.  If 
there  be  manifestations  of  a  diathetic  tendency,  for  example,  gout  or 
rheumatism,  advantage  will  be  gained  by  the  treatment  of  this.  "Where 
dyspucea  is  especially  urgent,  apart  from  any  traceable  cause,  such  as 
bronchitis  or  heart  failure,  opium  may  he  exhibited  with  benefit. 
Comphcating  bronchitis  or  cardiac  failure  will  be  treated  according 
to  the  lines  laid  down  elsewhere.  Great  engorgement  of  the  venous 
system  is  best  met  by  blood-letting,  the  results  of  which  are  sometimes 
remarkable. 

Pneumo-therapeutic  measures  are  practised  with  advantage  in  suitable 
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cases.  With  variation  of  apparatus  and  procedure,  two  methods  have 
been  followed — (1)  Inspiration  of  compressed  air.  This  may  be  effected 
either  by  the  patient  inspiring  compressed  air  in  a  hermetically  closed 
chamber,  in  which  case  the  increase  of  pressure  within  the  chest  will  be 
balanced  by  the  increased  pressure  on  the  thoracic  wall,  or  by  the  patient 
inspiring  compressed  air  through  a  tube,  while  his  body  is  exposed  to  the 
ordinary  pressure.  Or  the  patient  may  inhale  oxygen.  (2)  Expiration 
into  a  rarefied  atmosphere.  The  two  methods  have  been  combined  in 
various  arrangements  of  apparatus,  and  may  be  conveniently  carried  out 
with  Waldenburg's  or  Dupont's.  In  addition  to  the  patient's  expiring  into 
a  rarefied  atmosphere,  expiration  may  be  further  helped  through  compres- 
sion of  the  thorax  externally  by  means  of  an  assistant.  This  last  measure 
may  be  conveniently  pursued  as  an  aid  to  expiration  apart  from  the 
others. 

Under  pneumo-therapeutic  treatment  many  cases  undoubtedly  improve. 
It  is  contended  that  inspiration  is  increased  in  fulness — bronchial  obstruc- 
tion being  favourably  affected  also — and  expiration  becomes  more  effectual. 
The  respiratory  capacity,  as  estimated  by  the  spirometer,  can  be  shown  to 
be  increased.  Care  must  be  taken  that  the  increase  of  pressure  and  the 
rarefaction  is  duly  graduated.  The  method  should  not  be  undertaken  in 
presence  of  atheroma  or  important  cardiac  lesion,  or  where  haemorrhage  has 
threatened. 

PULMONAEY   COLLAPSE. 

A  condition  in  which  the  pulmonary  alveoli  fail  to  be  distended,, 
through  interference  with  the  entrance  of  air,  either  by  internal  or 
external  cause,  with  resulting  dyspnoea  and  constitutional  disturbance. 

'  It  was  only  at  the  beginning  of  the  present  century  that  collapse  of  the 
lung  was  recognised  as  a  condition  separate  from  inflammatory  affections. 
Latterly  the  view  has  been  adopted  that  it  is  essentially  non-inflammatory,, 
but  that  it  is  liable  to  be  affected  by  inflammatory  changes. 

Etiology. — It  may  result  from  obstruction  to  the  respiratory  pas- 
sages. The  simplest  illustration  of  such  obstruction  is  the  presence  of 
a  foreign  body.  Such  a  body  has  been  supposed  to  act  in  ball-valve-like 
fashion,  so  that  expiration  is  effective  while  inspiration  is  valueless.  The 
air  within  the  alveoli  becomes  gradually  exhausted,  and  the  walls  collapse. 
Apart  from  foreign  bodies,  such  obstruction  occurs  in  connection  with  in- 
flammatory processes — simple  and  specific — and  with  new  growths  of  the 
larynx,  trachea,  and  bronchi.  There  is  a  frequent  relationship  between 
collapse  and  diphtheria  and  bronchitis,  more  especially  in  young  children, 
in  whom  the  respiratory  capacity  is  primarily  low.  Eurther,  in  many 
cases  there  has  to  be  reckoned  the  non-resistant  condition  of  the  chest 
wall,  which  yields  to  atmospheric  pressure  in  presence  of  obstruction 
above.  Obstruction  may  be  caused  also  by  pressure  from  without,  as  by  a 
new  growth.  Collapse  may  result  from  the  presence  of  pleural  effusion, 
or  pneumothorax,  the  lung  receding  in  virtue  of  its  elasticity,  and  finally 
being  compressed  by  the  advancing  collection.  Or  it  may  result  from 
weakness  of  respiratory  muscles.  This  occurs  frequently  in  connection  with 
exhausting  fevers,  or  through  other  interference  with  innervation.  Young 
children — more  particularly  badly  nourished  or  rachitic — are  more  com- 
monly affected. 

Morbid  anatomy. — The  collapsed  lung  is  necessarily  reduced  in 
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size.  The  degree  to  which  this  occurs,  and  the  other  characters  presented 
by  the  lung,  depend  on  the  amount  and  duration  of  the  collapse  and  the 
cause  of  its  occurrence.  The  collapsed  areas  may  be  distributed  irregularly 
throughout  the  lung,  or  the  collapse  may  affect  the  base  chiefly.  The 
pleural  surface  is  depressed  over  the  collapsed  portions,  wliich  are  evidently 
more  solid  than  normal  lung. 

In  the  early  stage  the  collapsed  area  is  generally  more  or  less  congested. 
Haemorrhages  are  often  to  be  discovered  within  the  substance  and  on  the 
pleural  sui'face.  The  collapse  of  the  alveolar  walls  necessarily  interferes 
with  the  circulation.  The  cut  surface  is  of  dark  reddish  colour,  smooth 
and  glistening — suitably  described  as  "splenified."  Eound  about  such  a 
•collapsed  portion  there  is  usually  considerable  oedema.  Later,  the  tissue 
becomes  still  firmer,  of  bluish  grey  colour,  the  inhaled  pigment  and  inter- 
lobular septa  being  conspicuously  seen.  At  this  stage  the  lung  is  spoken 
■of  as  "  carnified."  Still  later  the  consistence  of  the  organ  becomes  tougher, 
"  leathery,"  and  little  can  be  made  out,  save  the  tlnckened  pleura  and  inter- 
lobular septa  with  interposed  fibrous  masses  of  whitish  colour.  This  stage 
has  been  described  as  the  "  cirrhosis  of  collapse." 

The  appearance  of  the  chest  wall  has  been  already  referred  to.  The 
-character  of  the  surrormding  parts  will  depend  necessarily  on  the  nature 
of  the  pre-existing  disease. 

Symptoms. — General  features. — The  affection  is  not  a  primary  one, 
but  is  to  be  anticipated  under  certain  conditions,  to  which  reference  has 
been  made.  The  leading  symptom  is  dyspnoea.  This  may  supervene  very 
rapidly  or  more  slowly,  according  to  the  causal  factor.  The  dyspnoea  may 
be  most  distressing  in  degree.  Associated  with  this  is  cough,  which  is 
ineffectual  in  overcoming  the  obstruction.  Symptoms  of  more  widespread 
constitutional  disturbance  supervene,  notably  lividity,  exhaustion,  prostra- 
tion. The  pulse  is  rapid  and  the  patient  restless.  Death  may  ensue  from 
-asphyxia  or  exhaustion. 

Physical  signs. — These  may  not  be  readily  separable  from  the  signs 
of  a  precedent  or  concomitant  condition,  as  for  example  where  collapse  is 
dependent  on  interference  with  the  integrity  of  the  pleural  sac.  They  are 
more  evident  in  cases  dependent  on  obstruction  to  the  air  passages.  In 
sufficiently  marked  cases,  there  may  be  noted  inspiratory  retraction  of  the 
chest  wall  on  one  or  both  sides,  especially  evident  at  the  base,  but  sometimes 
traceable  at  the  apex  and  in  intercostal  spaces.  When  the  condition 
has  become  fixed  there  is  diminution  of  movement.  Dulness  on  percussion 
may  be  made  out  over  the  affected  area,  but  may  be  masked  by  emphy- 
sema or  other  condition.  Auscultation  reveals  enfeeblement  or  even 
abolition  of  the  respiratory  murmur,  or  vesicular  may  be  replaced  by 
bronchial  quality.     There  may  or  may  not  be  audible  accompaniments. 

Diagnosis. — The  occurrence  of  collapse  must  be  anticipated  under 
certain  conditions.  These  have  been  alluded  to  under  the  head  of  Etiology. 
Of  special  importance  is  the  frequency  of  its  occm-rence  in  relation  to  an 
obstructive  bronchitis,  such  as  follows  measles,  whooping-cough,  or  other 
fever,  more  especially  in  children.  When,  in  such  cases,  there  supervene 
severe  aggravation  of  existing  dyspnoea,  and  symptoms  of  rapidly  increasing 
restlessness  and  prostration,  collapse  of  lung  should  be  suspected.  The 
diagnosis  may  be  corroborated  by  inspiratory  sinking  of  the  thoracic  wall. 
The  other  physical  signs — less  certainly  determined — such  as  percussion 
dulness,  bronchial  breathing,  or  diminution  of  respiratory  murmur,  are  less 
significant.     But  a  careful  consideration  of  these,  along  with  the  mode  of 
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development,  will  usually  suffice  to  exclude  all  varieties  of  consolidation 
with  which  collapse  of  lung  is  likely  to  be  confused. 

Prognosis. — This  depends  on  the  antecedent  disease  with  which 
the  collapse  is  associated,  and  the  state  of  the  patient.  Following 
bronchitis  in  the  wake  of  whooping-cough,  measles,  or  other  acute  process, 
the  occurrence  is  most  serious.  The  immediate  prognosis  will  be  guided 
by  the  amount  of  respiratory  distress  and  constitutional  disturbance. 
Marked  drowsiness,  convulsions,  and  similar  evidence  of  nervous  perturba- 
tion are  unfavourable.  Diarrhoea  is  a  grave  complication  which  prejudices, 
the  prognosis  in  children  notably. 

Treatment. — In  presence  of  any  of  the  conditions  likely  to  lead  to 
collapse,  appropriate  prophylactic  measures  must  be  pursued.  In  all  cases 
it  is  of  importance  that  the  patient  be  treated  in  a  large  and  well-ventilated 
room.  If  the  obstruction  be  high  up  in  the  respiratory  passages,  as  for 
example  a  diphtheritic  or  other  affection  of  the  larynx,  tracheotomy  must 
be  considered.  If  the  condition  be  one  of  obstructive  bronchitis,  our 
endeavour  is  to  clear  away  the  secretion  which  blocks  the  passages.  For 
this  purpose  the  less  depressant  emetics  often  prove  of  greatest  value — 
as  sulphate  of  zinc  or  ipecacuanha.  Later,  and  in  slighter  cases,  stimulat- 
ing expectorants  are  indicated.  If  fluid  be  present  in  the  pleural  sac,  it 
should  be  removed  by  aspiration. 

When  collapse  has  occurred,  benefit  will  be  generally  obtained  from  a 
hot  bath,  in  graver  cases  combined  with  cold  douching.  This  may  be 
advantageously  succeeded  by  the  free  application  of  stimulating  oils  or 
liniments  to  the  surface.  Great  attention  should  be  given  to  the  con- 
stitutional state.  The  tendency  to  prostration  must  be  met  by  the  repeated 
exhibition  of  nourishing  and  stimulating  foods  in  small  bulk.  Along  with 
milk  or  one  or  other  form  of  beef -tea  it  is  generally  necessary  to  exhibit- 
alcoholic  stimulants.  Of  these  the  most  usually  serviceable  is  brandy.  It- 
is  remarkable  how  rapidly  and  surely  the  patient's  strength  improves  under 
such  treatment.  It  is  also  frequently  beneficial  to  administer  cardiac 
tonics  in  appropriate  dose,  according  to  the  age  of  the  patient. 


ATELECTASIS. 

By  this  is  meant  the  condition  of  the  congenitally  unexpanded  lung — 
the  permanently  foetal  lung.  It  has  been  traced  variously  to  accidents 
during  parturition,  to  pressure  on  the  bronchi  by  enlargement  of  glands,  or 
to  pressure  from  below  upwards  by  abdominal  disturbance.  The  ana- 
tomical appearances  are  similar  to  those  described  already.  The  young 
patient  is  conspicuously  feeble.  Dyspnoea  is  a  leading  feature,  and  inter- 
feres largely  with  sucking.  The  child  is  growingly  livid.  There  is  undue 
drowsiness,  which  is  apt  to  be  interrupted  by  less  or  greater  convulsive 
movements.  The  temperature  is  reduced.  Death  follows  quickly  in  most 
cases,  but  may  be  delayed  for  weeks  or  months.  The  prognosis,  which  is 
essentially  unfavourable,  will  be  determined  by  the  degree  of  lung  involve- 
ment and  the  strength  of  the  patient.  In  approaching  the  treatment,  the 
state  of  the  passages  must  be  looked  to,  and  if  there  is  obstruction  it  must 
be  got  rid  of.  For  the  condition  itself,  hot  baths  with  cold  douching  will 
prove  helpful.  Sometimes  artificial  respiration  is  effectual.  The  surface 
of  the  body  must  be  kept  warm. 
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PULMOXAEY  GANGEENE. 


Gangrene  of  the  lung  consists  in  the  death  and  putrid  disintegration 
of  the  lung  tissue.  The  process  may  be  ckcumscribed,  that  is,  hmited  in 
distribution  to  a  more  or  less  defined  portion  of  the  organ,  or  diffuse 
throughout  a  lobe  or  lung. 

The  condition  has  not  been  clearly  separated  from  certain  suppurative 
processes,  or  even  abscess  formation  within  the  limg.  We  owe  the  descrip- 
tion of  gangrene  as  a  distinct  clinical  entity  to  Laennec. 

Etiology. — Pulmonary  gangrene  is  not  a  disease  of  frequent  occur- 
rence. The  marvel  is  that  it  is  not  much  commoner.  It  is  essentially  de- 
pendent on  successful  invasion  of  the  lung  tissue  by  certain  putrefactive 
organisms — probably  the  Staphylococcus  aureus  and  alius.  The  avenue  of 
entrance  is  always  open  and  the  organisms  are  abundant.  It  would  appear 
that  in  health  the  respiratory  passages  have  the  power  of  destroying  these, 
or  at  least  of  preventing  successful  invasion.  Under  certain  altered  con- 
ditions the  tissues  become  less  resistant,  successful  inoculation  is  effected, 
and  gangrene  results.  Hence  it  occurs  especially  in  enfeebled  subjects, 
alcoholic  and  insane  persons,  and  diabetics.  Under  such  devitalising  con- 
ditions, gangrene  may  supervene  without  other  e-vddent  exciting  cause. 

But  a  definitely  determinant  cause  is  often  traceable.  This  may  be — 
the  entrance  of  foodstuffs  or  other  foreign  body  into  the  respnatory 
passages;  the  presence  of  certain  lung  lesions;  the  extension  of  a  septic 
lesion  of  neighboming  parts  by  continuity,  or  of  distant  parts  by  embohsm. 

The  entrance  of  foodstuffs  or  other  foreign  body  into  the  respiratory 
passages  may  take  place  in  feeble  subjects,  apart  from  disease.  Or  it  may 
occm'  in  relation  to  certain  nerve  lesions,  leading  to  interference  with 
swallowing,  e.g.  bulbar  paralysis,  dementia,  and  late  on  in  a  variety  of 
diseases  associated  with  diminished  sensibility  of  the  laryngeal  mucous 
membrane.  Along  with  the  food,  organisms  obtain  entrance  and  secure 
a  fitting  nidus,  either  in  the  decomposing  foodstuffs  or  directly  in  the 
irritated  lung.  The  result  is  a  so-called  aspiration-pneumonia,  which  in 
the  great  majority  of  instances  becomes  gangrenous.  Similarly,  it  may 
result  from  the  aspnation  of  unhealthy  discharges,  following  operation 
about  the  mouth  and  throat,  or  proceeding  from  mahgnant  or  septic 
affections  of  the  buccal  ca^dty,  fauces,  larynx,  trachea,  pharynx,  oesophagus, 
or  even  stomach,  the  material  being  first  vomited  and  in  turn  aspirated. 
Occasionally  the  starting-point  has  been  the  accidental  introduction  of  a 
foreign  body,  such  as  a  portion  of  bone,  in  a  perfectly  healthy  subject. 

The  presence  of  certain  lung  lesions. — Gangrene  succeeds  to  precedent 
Imig  lesion  comparatively  seldom.  It  is  difficult  to  say  why  it  supervenes 
in  one  case  and  not  in  the  next.  Of  pulmonary  lesions  which  may  become 
associated  with  it  the  most  important  are  croupous  pneumonia,  bronchi- 
ectasis, foetid  bronchitis,  and  more  rarely  tuberculosis.  Suppuration  of 
hydatid  cysts  has  similarly  preceded  gangrene.  Pulmonary  embolism  may 
lead  to  it  through  the  carriage  of  infected  material  from  a  distance  (y.i.). 
In  a  small  number  of  instances,  gangrene  has  resulted  from  pressure, 
e.g.  of  a  tumour  or  aneurysm,  or  from  traumatic  distmbance  of  the  thorax. 

The  extension  cf  a  septic  lesion  from  elsewhere.  Malignant  or  septic 
affections  of  the  pleura,  mediastinum,  oesophagus,  stomach,  or  vertebrfe 
may  lead,  by  continuous  extension,  to  secondary  involvement  of  the 
lung,  with  gangrenous  development.     Or  distant  processes  of  the  same 
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nature,  e.g.  septic  puerperal  infections,  bedsores,  bone  disease,  may  bght 
up  a  gangrenous  pneumonia  by  means  of  embolism. 

Morbid  anatomy. — As  already  stated,  two  varieties  are  described 
— (1)  circumscribed,  i.e.  localised  to  a  more  or  less  definite  area  of  the  lung, 
as  typically  seen  sometimes  in  relation  to  embolism ;  (2)  diffuse,  i.e.  affect- 
ing a  whole  lobe  or  lung,  more  or  less.  These  two  varieties  are  not  sharply 
separated  from  each  other.  Indeed,  the  boundary  between  gangrene  and 
pyemic  abscess  is  not  perfectly  defined. 

The  appearances  vary  necessarily  with  the  age  of  the  gangrene.  The 
recent  gangrenous  patch  is  of  a  dirty  brownish  black  colour.  This  may  be 
recognised  through  the  pleura,  which  is  congested,  or  in  some  cases  per- 
forated. The  stinking  odour,  already  described  clinically,  is  conspicuous. 
When  the  affected  area  is  cut  into,  it  is  found  to  be  soft  and  shreddy. 
From  the  section  there  oozes  forth  a  dii'ty  sanious  fluid,  of  gre}dsh  or  green- 
black  colour.  The  walls  of  the  cavity  are  very  irregular,  the  more  resistant 
fibrous  elements  being  preserved  in  part  as  bands  or  tags.  The  neighbour- 
ing parenchyma  is  congested,  oedematous,  and  frequently  exhibits  evidence 
of  haemorrhage.     There  may  be  evidence  of  more  diffuse  supj)uration. 

In  most  cases  the  process  advances  by  continuity  or  by  aspiration,  and 
the  lesion  becomes  more  general.  In  a  certain  number,  perforation  of  the 
pleura  may  be  found,  and  pneumothorax.  In  a  limited  number  a  cicatricial 
process  may  be  traced. 

Symptoms. — The  onset  of  gangrene  is  various.  In  some  cases  it 
supervenes  acutely,  while  in  others  the  progress  is  slow  and  insidious.  In 
the  latter  it  may  be  impossible  for  days  or  longer  to  determine  its  presence. 
The  patient  may  have  been  the  subject  of  precedent  respiratory  disease, 
such  as  pneumonia,  bronchiectasis,  or  foetid  bronchitis.  Or  he  may  be  in 
low  condition  from  acute  illness,  alcoholism,  or  some  nervous  affection.  The 
constitutional  disturbance  becomes  more  marked.  Symptoms  suggestive  of 
septicaBmia  supervene,  or  the  patient  sinks  into  a  typhoidal  state,  with  low 
fever  of  irregularly  intermittent  type.  There  may  indeed  be  little  fever. 
The  circulation  gets  rapidly  depressed. 

More  characteristic,  however,  is  the  advent  of  an  evil  odour  in  the 
patient's  breath,  which  becomes  intensified  during  coughing  or  other 
forced  expiration.  The  stinking  odour  is  still  more  conspicuous  in  the 
expectoration,  and  has  been  variously  described  as  of  rotten  apples  or  of 
faeces.  In  rare  cases,  when  the  gangrene  is  strictly  limited,  no  obvious 
foetor  may  be  detected  during  life.  In  some  instances  an  offensive  dis- 
charge occurs  from  the  bowel  too.  The  stinking  expectoration  is  generally 
considerable  in  quantity.  Like  that  of  bronchiectasis,  it  tends,  on  standing 
in  a  test  glass,  to  become  arranged  in  three  layers — (1)  Lowest  layer, 
compact,  greenish  yellow,  or  brown,  pus  like.  It  is  here  that  the  worst 
of  the  smell  resides.  Crystals  of  leucin,  tyrosin,  fatty  acids,  palmitin, 
stearin,  and  a  variety  of  organisms  and  amorphous  debris  are  determinable. 
In  addition,  in  most  cases,  a  considerable  quantity  of  pulmonary  elastic 
tissue  is  found,  and  from  the  expectoration  there  has  been  separated  a 
ferment  similar  in  action  to  trypsin.  It  is  to  the  activity  of  this  ferment, 
doubtless,  that  is  due  the  solution  of  the  softer  elements  of  the  lung 
parenchyma.  (2)  Middle  layer,  translucent  and  of  less  pronounced  colom-, 
consisting  of  serum,  with  considerable  admixtm-e  of  mucus.  (3)  Li'ppermost 
layer,  frothy,  and  more  or  less  muddy. 

Some  amount  of  haemorrhage  is  frequent,  and  evidence  of  this  occurs 
from  time  to  time   in  the  sputum.     The  patient  may  die  from  sudden 
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hseiiiorrhage,  due  to  the  invasion  of  a  vessel  of  sufficient  size.  The 
tendency  to  heemorrhage  is  encouraged  by  the  presence  of  a  disturbing 
cough.  Sometimes  there  is  a  good  deal  of  pleural  pain,  and  occasionally 
a  superficially  lying  gangrenous  patch  may  lead,  during  coughing  or  other- 
wise, to  perforation  of  the  pleura,  with  the  institution  of  a  pneumothorax 
or  a  gangrenous  pleurisy,  either  of  which  may  hasten  the  patient's 
end.  In  other  cases,  the  patient  seems  to  die  of  exhaustion,  the  ex- 
pression of  toxaemia.  From  time  to  time  a  case  presents  itself,  in  which 
death  is  determined  by  the  formation  of  secondary  abscesses  within  the 
cerebrum. 

The  physical  signs  may  not  be  signiiicant.  In  a  number  of  instances 
they  are  not  separable  from  those  of  a  pre-existent  lung  condition.  They 
include  especially  the  signs  of  consolidation,  replaced  rapidly  in  part  by 
those  of  vomica  formation,  possibly  in  an  unusual  situation  for  excavation. 

Diagnosis  and  prognosis. — This  may  be  aided  a  good  deal  by 
the  history  of  the  patient,  taken  along  with  his  present  condition,  both 
general  and  pulmonary.  Given  certain  precedent  conditions,  which  have 
been  considered  above,  gangrene  is  diagnosed  essentially  by  the  presence 
of  the  stinking  breath  and  expectoration,  with  the  characters  which  have 
been  detailed.  Corroborative  evidence  is  obtainable  by  a  determination 
of  the  physical  signs  of  a  rapidly  developing  vomica  with  surrounding 
consolidation,  perhaps  in  an  unusual  situation.  The  presence  of  elastic 
tissue  in  the  expectoration  is  in  favour  of  gangrene,  as  opposed  to  foetid 
bronchitis  and  most  other  conditions,  with  which  it  may  be  confused.  The 
prognosis  must  depend  necessarily  on  the  conditions  wliich  have  led  up 
to  gangrene,  local  and  general,  and  the  habits  and  general  state  of  the 
patient.  The  disease  is  both  commoner  and  more  fatal  among  alcoholic 
subjects  and  persons  in  impaired  health.  The  prognosis,  which  is  always 
grave,  is  less  hopeless  in  apparently  primary  cases,  which  are  circum- 
scribed. The  diffuse  variety  is  correspondingly  more  hopeless.  The 
tendency  is  to  go  from  bad  to  worse. 

Treatment — Prophylactic. — The  condition  must  be  anticipated. 
Special  care  must  be  exercised  in  respect  of  cleanliness  of  mouth  and 
throat  in  enfeebled,  bedridden  subjects,  more  particularly  when  any 
difficulty  in  swallo-wing  exists,  or  the  sensibility  of  the  pharyngeal  and 
laryngeal  mucous  surfaces  is  reduced.  In  some  cases  it  will  be  advisable 
to  make  use  of  the  stomach  tube  for  feeding.  Similar  care  will  be  observed 
in  the  presence  of  unhealthy  lesions  about  the  buccal  cavity,  fauces,  and 
upper  respiratory  passages. 

Remedial. — The  treatment  of  the  disease  itself  is  less  encouraging  than 
might  be  desired.  Closest  attention  must  be  given  to  the  maintenance  of  the 
patient's  strength  by  sufficiency  of  suitable  nutrition  and  stimulants.  The 
general  line  will  be  similar  to  that  for  septicaemia.  Special  attention  must 
be  directed  to  the  free  access  of  an  abundant  supply  of  fresh  air.  This 
is  a  difficulty  in  connection  with  the  hospital  treatment  of  such  patients. 
The  attempt  should  be  made  to  modify  the  gangrenous  process  by  the  free 
exhibition  of  turpentine,  terebene,  oil  of  eucalyptus,  carbolic  acid,  creasote, 
formaldehyde,  or  similar  agent.  These  may  be  administered  internally  or 
by  inhalation,  or  intratracheal  or  intrapulmonary  injection.  A  convenient 
oronasal  inhaler  may  be  constructed  out  of  pliable  wire  and  fine  gauze, 
which  is  readily  saturated  with  the  therapeutic  agent.  The  advantage  of 
such  an  inhaler  is  that  it  is  hght,  readily  applied  and  kept  in  order,  and 
offers  little  obstruction  to  respiration.     The  agent  may  be  conveniently 
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injected  intratracheally,  diluted  with  olive-  or  castor-oil.  The  procedure 
is  extremely  simple,  and  the  results  are  sometimes  satisfactory.  The 
antiseptic  agent  has  also  been  injected  into  the  lung  directly.  Surgical 
interference  by  incision  and  drainage  has  been  attempted,  but  not  with 
much  success.  It  would  seem  reasonable  to  expect  that  in  the  near  future 
something  will  be  attained  by  means  of  serum  therapy. 

For  the  rest,  the  treatment  is  symptomatic,  in  respect  of  cough,  pain, 
pyrexia,  and  gastro-intestinal  disturbance.  The  complications  which  have 
been  referred  to  must  be  anticipated  aad,  when  possible,  averted. 

PULMONAEY  ABSCESS. 
Syn.,  PulmoTtary  Suppuration. 

A  localised  suppuration  of  the  lung.  As  stated  in  relation  to  gangrene, 
it  is  not  easy  to  define  exactly  the  limits  of  the  suppurative  and  the 
gangrenous  process.  An  acute  suppm-ative  interstitial  pneumonia  has  been 
described.  It  might  be  better  to  drop  the  term  abscess  and  speak  rather 
of  pulmonary  suppui'ation. 

Etiology, — The  presence  of  pus  within  the  lung  may  be  due  to 
a  variety  of  causes.  It  is  convenient  to  separate  them  broadly  as 
follows : — 

Internal. — The  pus  may  be  determined  within  the  limg.  This  may 
supervene  in  relation  to — (a)  Various  inflammatory  affections,  e.g.  the  so- 
called  aspiration  pneumonia,  croupous  pneumonia,  pulmonary  gangrene,  and 
tuberculosis.  It  must  be  borne  in  mind,  however,  that  termination  of  an 
ordmary  croupous  pneumonia,  or  pulmonary  tuberculosis  in  abscess  forma- 
tion, is  a  rare  event.  (&)  Cancerous  processes  of  lung  or  respu'atory  passages, 
or  suppurative  lesions  of  the  passages,  (c)  Pyaemia,  through  the  carriage  of 
infective  emboli  to  the  pulmonary  cu^culation.  The  pulmonary  embolus, 
laden  with,  pus-forming  organisms,  becomes  the  focus  of  secondary  meta- 
static abscess  formation.  Such  abscesses  are  usually  multiple  and  of 
smaller  size. 

External. — The  pus  may  result  from  the  eruption  into  the  lung  of 
abscesses  formed  primarily  elsewhere,  as  for  example  in  relation  to  the 
mediastinum,  vertebral  column,  liver,  or  other  abdominal  organ — the  writer 
has  seen  such  eruption  follow  appendicitis.  While  theoretically  this  is 
distinct  from  the  preceding  group,  and  strictly  speaking  should  not  be 
termed  pulmonary  abscess,  it  is  found  convenient  to  re^dew  them  together. 
During  life  it  is  often  impossible  to  determine  certainly  the  primary  source 
of  the  pus.  The  only  evidence  available  chnically  may  be  that  pus  is 
discharged  from  the  lungs. 

Morbid  anatomy.  —  The  appearances  presented  by  pulmonary 
suppuration  are  referred  to  under  the  diseases  in  connection  with  which 
they  occur.  The  abscess  which  follows  a  local  lung  process,  e.g.  pneumonia, 
is  single,  or  more  rarely  multiple,  and  varies  in  size  from  a  cherry  to  an 
apple.  It  may  involve  an  entire  lobe  and  tend  to  extend  outwards  from  the 
deeper  parts  towards  the  pleural  aspect  of  the  lung.  The  walls  of  the 
abscess  cavity  are  irregular,  and  the  contained  space  is  intersected  by  bands 
of  surviving  pulmonary  tissue.  In  rare  instances  there  may  be  e^ddence 
of  cicatrisation,  with  associated  ckrhosis  of  lung.  EmboHc  abscesses  are 
usually  multiple  and  of  smaller  size.  At  first  apparently  soHd,  they  Hquefy 
rapidly.     When  the  abscess  reaches  towards  the  plem^a,  the  pleural  surface 
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generally  shows  some  fibrinous  exudation.  Occasionally  the  abscess  bursts 
into  the  plemal  sac 

Symptoms. — These  are  frequently  obscure.  The  condition  may  not  be 
recognised  during  life.  One  of  the  most  conspicuous  sjTnptoms  is  sudden 
increase  and  change  in  the  character  of  the  expectoration.  It  assumes 
a  more  evidently  purulent  appearance,  perhaps  of  dusky  red  tinge  from 
admixture  of  blood.  The  smell,  which  at  first  may  not  be  remarkable,  tends 
to  become  offensive.  The  odour  is  not,  however,  generally  so  unpleasant  as 
is  the  case  with  bronchiectatic  or  gangrenous  discharge.  Portions  of  lung 
tissue  may  be  recognisable  in  the  expectoration  by  the  naked  eye.  Failiag 
this,  microscopic  examination  usually  reveals  the  presence  of  elastic  fibre 
and  other  pulmonary  elements. 

Constitutional  symptoms  suggestive  of  suppuration  may  be  present. 
Pyrexia  of  irregularly  intermittent  type  may  show  itself  at  first,  to  be 
replaced  commonly  by  a  return  to  the  approximately  normal  curve,  when 
free  discharge  of  pus  takes  place.  The  cu'culation  is  similarly  perturbed. 
These  s}TQptoms  are  of  greater  import  when  they  develop  in  a  patient  with 
a  history  of  precedent  lung  mischief,  or  with  an  imhealthy  wound  about  the 
mouth  or  throat.  In  some  instances,  however,  the  eruption  of  pus  occurs 
suddenly,  without  definite  precedent  symptoms.  In  such  case,  it  is  not 
always  easy  to  determine  whether  the  discharge  proceeds  primarily  from 
the  lung  or  fi'om  an  empyema,  or  extra-pulmonary  abscess  which  has  made 
its  way  into  the  lung.  Apart  from  discharge  by  way  of  the  mouth,  it  must 
be  borne  in  mind  that  the  clinical  pictui'e  may  be  complicated  by  the 
bm-sting  of  the  purulent  collection  into  the  pleura  or  pericardium,  or 
externally 

The  physical  signs  may  not  be  characteristic.  Those  of  a  vomica, 
developing  rapidly  in  conjunction  with  sudden  increase  in  expectoration, 
afford  strong  corroboration  of  abscess  formation.  Embolic  abscesses,  which 
are  frequently  small  and  multiple,  may  give  rise  to  no  evident  phenomena. 

Diagnosis  and  prognosis. — In  many  cases  the  diagnosis  presents 
little  difficulty.  Of  special  significance  is  the  comparatively  sudden 
determination  of  an  abundant  purulent  expectoration,  which  tends  to 
become  offensive  and  contains  remnants  of  lung  disintegration,  more 
especially  elastic  tissue,  along  with  physical  signs  pointing  to  vomica 
formation.  The  history  of  the  patient,  together  with  evidence  of  aggra- 
vated constitutional  disturbance,  may  afford  important  corroboration.  An 
endeavour  must  be  made — and  this  will  be  done  best  by  a  consideration 
of  the  history — to  separate  between  abscess  of  the  lung  proper  and  the 
rupture  into  the  lung  of  an  empyema  or  extra-puhnonary  abscess.  The 
presence  of  embolic  abscesses  may  not  be  determinable  during  life.  The 
prognosis  is  always  grave  A  single  localised  abscess  following  pneimionia, 
or  traceable  to  other  terminable  cause,  is  to  be  regarded  more  hopefully 
than  the  insidious  embolic  abscesses  associated  with  pygemia.  In  these 
latter  the  prognosis  is  unfavourable  in  the  highest  degree. 

Treatment. — "When  the  diagnosis  has  been  certainly  made,  and  the 
seat  of  abscess  locahsed,  surgical  measures  should  be  adopted.  Incision 
and  drainage  have  proved  successful  in  a  considerable  number  of  cases. 
When  locahsation  is  impossible,  the  treatment  must  be  largely  symptomatic. 
The  free  exhibition  of  quinine  is  advantageous.  In  a  few  instances 
spontaneous  cicatrisation  would  seem  to  have  been  effected. 
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BEONCHO-PNEUMONIA. 

8yn.,  Gatarrlml  Pneumonia;  Lobular  Pneumonia, 

An  inflammatory  affection  of  the  lungs,  located  chiefly  in  the  air  vesicles 
of  a  number  of  lobules,  consequent  usually  on  extension  downwards  of  a 
catarrhal  inflammation  of  the  bronchi  and  bronchioles,  less  frequently  on 
extension  laterally  from  the  affected  tubes,  and  characterised  by  symptoms 
referable  to  the  local  catarrh,  similar  to  those  of  bronchitis,  and  by  grave 
constitutional  disturbance,  terminating  often  fatally  in  delicate  subjects, 
especially  children  and  old  persons. 

History. — The  condition  was  long  confused  with  pulmonary  tuber- 
culosis. A  catarrhal  affection  of  the  alveoli  was  regarded  as  the  first  stage 
of  the  process,  which  most  frequently  proceeded  to  caseation  and  disintegra- 
tion of  lung  tissue.  This  is  now  recognised  to  be  erroneous.  While 
broncho-pneumonic  manifestations  are  present  in  pulmonary  tuberculosis, 
they  are  an  incident  in  the  disease,  which  is  essentially  dependent  on  the 
invasion  of  the  tubercle  bacillus.  Simple  broncho-pneumonia  results  from 
a  variety  of  causes,  which  will  be  considered  presently,  and  runs  a  more  or 
less  acute  com-se,  terminating  in  recovery  or  fatally,  according  to  the 
severity  of  the  attack  and  the  strength  of  the  patient. 

Etiology. — In  most  instances,  broncho-pneumonia  is  a  secondary  pro- 
cess. The  conditions  which  precede  it  are  various.  It  is  important  to  bear 
in  mind  that  it  seldom  succeeds  a  simple  bronchitis  in  a  previously  healthy 
subject.  It  occurs  especially  in  children,  and  particularly  as  a  complica- 
tion or  sequela  of  certain  specific  affections.  It  occurs  also  in  old  subjects, 
more  conspicuously  those  in  broken  health.  In  both  these  classes,  it  is  fair 
to  assume  that  disturbance  of  the  respiratory  function  and  diminished 
resistance  of  the  tissues  contribute  largely  to  the  production  of  the  disease. 

In  children  it  is  most  frequently  preceded  by  measles  or  whooping- 
cough,  sometimes  by  both.  The  mortality  of  those  conditions  is  traceable 
in  greatest  part  to  this  or  the  closely  alHed  bronchitis  with  lobular  collapse. 
Broncho-pneumonia  may  similarly  follow  influenza,  diphtheria,  variola, 
scarlatina,  and  other  of  the  specific  fevers,  in  which  a  tendency  to  bronchial 
complication  is  recognised.  For  the  same  reason  it  may  supervene  on 
tracheotomy.  The  presence  of  rickets,  or  other  constitutional  weakness, 
plays  an  important  part  in  its  causation.  The  disease  is  commoner  among 
the  children  of  the  poor,  where  overcrowding  and  consequent  bad  air 
must  be  held  as  partly  responsible.  Even  among  the  more  educated  and 
better-off  classes,  msufficient  aeration  of  the  nursery — the  fatal  fear  of 
"  cold  " — is  a  factor  of  no  little  importance. 

At  other  periods  of  life,  debihtating  influences  of  more  chronic  nature 
tend  to  induce  it.  Thus  the  bedridden  patient,  with  deflcient  expulsive 
power,  is  apt  to  become  the  subject  of  a  descending  catarrh,  which  may 
terminate  in  broncho-pneumonia.  Similarly,  the  fatal  issue  in  not  a  few 
nervous  lesions,  such  as  progressive  muscular  dystrophy,  and  conspicuously 
bulbar  paralysis,  is  often  determined  by  broncho-pneumonia.  In  the  last  of 
these  there  is,  in  addition  to  the  interference  with  respiratory  function, 
considerable  disability  in  swallowing.  Foodstuffs  thus  obtain  access  to  the 
respiratory  tract,  and,  not  easily  ejected  by  coughing,  are  gradually  aspirated 
more  and  more  deeply  into  the  lung.  The  aspiration  pneumonia  thus 
induced  may  come  to  be  associated  with  gangrene  of  the  lung,  and  the 
cUnical  and  pathological  picture  be  correspondingly  complicated.  Apart  from 
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foodstuffs,  aspiration  of  various  discharges  may  occur — as,  after  operations 
about  the  mouth,  oesophagus,  larynx,  or  trachea,  with  a  similar  result. 

"What  is  the  actual  determinant  of  the  broncho-pneumonia  ?  In  the 
last  group  of  cases  it  may  be  fairly  assumed  to  be  one  or  other  micro- 
organism, introduced  by  aspu^atiou  in  the  unhealthy  discharge.  In  re- 
spect of  the  broncho-pneumonia  which  follows  such  acute  processes  as 
measles  or  whooping-cough,  there  is  more  room  for  doubt.  The  condi- 
tion may  be  regarded  as  an  inflammatory  extension  from  the  upper  air 
passages — a  catarrhal  complication ;  or  it  may  be  regarded  as  the  direct 
effect  of  the  particular  morbific  agent — essentially  a  manifestation  of  the 
infective  process ;  or  it  may  be  the  effect  of  other  organisms,  which,  while 
comparatively  innocuous  to  healthy  tissues,  are  capable  of  damagmg  tissues 
which  have  been  devitalised  by  the  precedent  disease.  More  than  one 
variety  of  organism  is  usually  to  be  found  in  the  tissues.  Thus  the 
DijjlococciLS pneumonice,  Streptococcus  pyogenes,  Staphylococcus  aureus  and  olbus 
have  been  described.  Of  this  we  may  be  certain,  that  broncho-pneumonia 
may  be  caused  by  a  considerable  variety  of  agents,  some  of  which  are  of 
specific,  some  of  simple  natiu-e.  There  can  be  no  question  that  the  condi- 
tion may  be  induced  by  the  inhalation  of  irritatmg  particles  or  vapours. 

The  occm'rence  of  broncho-pneumonia  in  pre\i-Oiisly  healthy  subjects 
is  relatively  rare.  Conditions  ushered  in  with  the  appearance  of  an  acute 
bronchitis  may  develop  phenomena  and  physical  signs  which  can  only  be 
explained  as  those  of  a  broncho-pneumonia.  While  physician  in  Edin- 
burgh to  the  Forth  Bridge  workmen,  the  writer  had  the  opportunity  of 
obser\ang  a  fair  number  of  such  cases.  They  differed  from  croupous 
pneumonia  in  respect  of  their  clinical  history.  Their  comparatively  acute 
course,  terminating  generally  in  complete  recovery,  separated  them  from 
the  more  chronic  forms  of  pulmonary  consohdation.  The  only  etiological 
factor  which  seemed  available  was  the  extreme  exposure  which  the  men 
necessarily  suffered  working  in  all  weathers  on  quite  unprotected  elevations 
above  the  Forth.  The  cases  formed  a  very  small  percentage  of  the  large 
amount  of  bronchitis  which  was  observed. 

Morbid  anatomy. — On  sui'face  exammation,  the  lung  may  show 
little  deviation  from  the  normal.  In  some  cases  traces  of  pleurisy  may 
exist,  but  these  are  far  from  constant.  Through  the  pleura,  affected  areas 
may  be  recognised  here  and  there  by  their  bluish  grey  or  purplish  hue. 
Other  portions  may  be  emphysematous.  As  a  whole,  the  organ  looks  fuller 
and  may  be  felt  to  be  firmer  than  normal,  while  it  lacks  the  feeling  of 
soUdification  characteristic  of  croupous  pneumonia.  On  section  in  different 
directions,  the  inflammatory  process  may  be  traced  from  the  bronchi  and 
bronchioles  downwards.  Hence  the  condition  has  received  the  name 
broncho-pneumonia.  The  bronchial  mucous  membrane  is  hypereemic  and 
swollen,  and  the  lumen  filled  with  grepsh  yellow  secretion.  The  affected 
areas  are  recognisable  by  their  gre}']sh  red  or  grepsh  yellow  colour  in 
different  parts  of  the  section,  but  more  especially  towards  the  pleural 
surface  of  the  lower  portions.  They  are  ill-defined  and  irregular  in  shape, 
and  correspond  with  the  pulmonary  lobules,  hence  the  name  lobular 
pneumonia.  Sometimes  a  considerable  group  of  these  he  closely  together. 
Such  a  "  confluent "  lobular  affection  simulates  a  lobar  distribution,  and  the 
condition  has  been  described  as  pseudo-lobar  pneumonia.  In  some  sections, 
the  relationship  of  affected  lobules  to  a  bronchus  resembles  that  of  bunches 
of  grapes  to  the  vine  stem.  Occasionally  it  would  seem  as  if  the  paren- 
chymatous affection   of   the   lung   extended   laterally  from   the   affected 
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bronchus  rather  than  terminally.  If  the  affected  areas  be  squeezed,  a 
yellowish  fluid  is  expressed.  Accompanying  these  evidences  of  lobular 
inflammation,  there  is  usually  more  or  less  collapse  of  alveoh. 

On  microscopic  examination,  the  affected  patches  are  seen  to  consist  of 
alveolar  spaces,  grouped,  it  may  be,  round  a  centrally  placed  bronchiole. 
The  alveolus  contains  a  variety  of  cells,  which  distend  its  lumen.  These 
are  mostly  endothelial,  and  of  different  sizes  and  ages.  Many  are  m 
process  of  fatty  degeneration.  They  are  the  result  of  desquamation  from 
the  lining  membrane — hence  the  name  catarrhal  pneumonia.  Along  with 
these,  but  in  less  quantity,  are  found  leucocytes,  and  sometimes  a  few  red 
blood  corpuscles.  The  latter  are  more  frequently  absent.  It  is  this  cellular 
agglomeration  which  can  be  expressed  by  squeezing  the  lung  tissue,  and, 
during  Hfe,  is  either  discharged  as  expectoration,  or,  when  sufficiently 
degenerated,  more  slowly  absorbed. 

Where  suppuration  has  supervened,  as  for  example  after  operations 
about  the  throat  or  mouth ;  or  when  gangrene  has  occurred,  as  in  "aspiration 
pneumonia,"  the  changes  characteristic  of  these  processes  will  be  discovered. 
The  organisms  which  may  be  found  have  been  sufficiently  referred  to  in 
the  etiological  chapter. 

Symptoms. — Broncho-pneumonia  occurs,  as  we  have  seen,  most  fre- 
quently in  children,  and  is  generally  secondary  to  measles,  whooping-cough, 
or  other  acute  illness.  More  rarely  it  appears  to  be  primary  in  origin,  in 
rachitic  or  otherwise  constitutionally  weak  infants.  In  the  adult,  also,  it  is 
wont  to  be  a  secondary  manifestation,  comphcating  various  acute  processes 
or  following  a  pre-existing  lesion  of  the  respiratory  apparatus.  Its  occur- 
rence as  a  prhnary  affection  in  previously  healthy  persons  is  rare,  and 
merits  separate  consideration.  It  will  be  convenient  to  detail  the  leading 
features  of  these  groups  seriatim. 

Broncho-pneumonia  in  children. — The  symptoms  are  similar  to  those 
of  capillary  bronchitis,  which  almost  certaialy  precedes  it,  and,  indeed,  from 
which  it  is  separated  by  no  very  definite  line.  The  httle  patient,  in  the 
course  of  measles  or  whooping-cough  or  other  enfeebling  affection,  begins 
to  manifest  increasing  dyspnoea.  The  rate  of  breathing  ranges  from  50 
to  70,  or  more,  per  minute.  Each  inspiration  is  shallow  and  accompanied 
by  much  fruitless  effort.  The  alee  nasi  are  distended,  the  auxiliary 
muscles  brought  into  play,  and  there  may  be  evident  indrawing  of  the 
lower  portion  of  the  thorax.  Expiration  is  prolonged,  often  grunting  or 
sighing.  The  interference  with  aeration  tells  quickly  on  the  appearance  of 
the  patient.  He  becomes  hstless,  drowsy,  and  withal  restless.  His  face 
grows  pale,  livid,  and  even  cyanotic,  and  the  extremities  cold  and  bluish. 
Cough,  which  appears  early,  is  disturbing  and  even  painful.  It  is  accom- 
panied by  little  or  no  expectoration  in  many  cases.  If  present,  expectora- 
tion is  muco-purulent,  and  not  very  characteristic.  The  cough  becomes 
less  urgent  as  mterference  with  haematosis  advances.  There  is  always 
more  or  less  pyrexia,  of  irregularly  intermittent  or  remittent  type,  the 
maximum  temperature  reacliing  102°  to  104°  F.  The  pulse  is  rapid,  often 
130  to  140  per  minute,  and  correspondingly  feeble.  The  enfeeblement  of 
the  beat  becomes  more  marked  with  the  progress  of  the  lung  affection  and 
consequent  oppression  of  the  right  heart.  Anorexia,  with  furred  tongue, 
and  other  feverish  symptoms,  also  are  present. 

The  duration  of  broncho-pneumonia  is  extremely  variable.  It  tends  to 
be  protracted,  lasting,  even  in  favourable  cases,  some  three  weeks  and 
often   many  more.     The   child  loses   strength   and   flesh  quickly.     Both 
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subcutaneous  tissues  and  muscles  waste,  and  the  condition  of  emaciation 
becomes  extreme.  Excoriation  of  skin  surfaces  or  even  bedsores  may 
supervene.  In  cases  proceeding  to  a  favourable  termination,  the  pyrexia 
yields  gradually,  thus  differing  from  that  of  croupous  pneumonia,  and  the 
constitutional  recovery  is  similarly  slow.  Even  in  convalescence,  relapses 
with  pyrexial  exacerbations  are  prone  to  occur. 

Death  may  result  from  asphyxia  comparatively  early,  or  the  little 
patient  may  expire  more  gradually  from  lack  of  aeration,  drowsiness 
deepening  into  coma.  Occasionally  the  end  is  sudden,  during  a  fit  of 
coughing ;  or,  as  frequently  happens,  death  is  the  final  stage  of  exhaustion. 
It  is  sometimes  preceded  by  a  hyperpyrexic  elevation  of  temperature,  or, 
in  other  cases,  by  a  fall  to  subnormal. 

It  must  be  admitted  that  the  physical  signs  are  often  of  less  im- 
portance than  the  symptoms.  In  other  words,  the  separation  of  this 
condition  from  capillary  bronchitis  by  physical  examination  is  not  always 
attainable.  Eortunately  this  is  of  less  moment,  as  the  one  condition 
frequently  merges  into  the  other,  and  the  treatment  is  the  same.  In 
addition  to  visible  changes  in  respect  of  breathing  already  referred  to, 
percussion  may  reveal  a  certain  tympanitic  ring  over  some  part  of  the 
lung — which  is  suspicious — and  possibly  here  and  there  more  or  less 
evidently  dull  foci.  These  should  be  sought  for  posteriorly,  low  down,  and 
towards  the  vertebral  border.  The  percussion  phenomena  may  for  long 
be  negative,  but  in  the  so-called  confluent  or  pseudo-lobar  variety,  dulness 
may  be  early  traceable.  On  auscultation,  there  are  generally  determinable 
crepitations  in  large  numbers,  medium  in  size,  and,  it  may  be,  consonating, 
resembling  those  of  capillary  bronchitis.  These  are  most  abundant  toward-s 
the  bases.  The  respiration,  which  is  in  large  part  masked  by  these,  is 
markedly  enfeebled.  Here  and  there,  perhaps — though  it  is  not  always 
traceable — bronchial  breathing  may  be  audible  and  increase  of  vocal 
resonance. 

Secondary  broncho-pneumonia  of  adults, — Broncho-pneumonia  may 
complicate  the  various  acute  processes  in  the  adult,  which  have  been 
mentioned  under  the  head  of  etiology,  or  may  supervene  in  relation  to 
pre-existing  respiratory  disease,  such  as  bronchitis  or  tuberculosis.  In 
such  cases,  the  possibility  of  broncho-pneumonia  must  be  borne  in  mind, 
and  the  limgs,  more  particularly  the  bases,  examined  from  time  to  time. 
Otherwise  the  condition  may  be  determined  as  the  actual  cause  of  death, 
for  the  first  time,  at  the  autopsy.  Of  symptoms,  the  most  important  are 
increase  of  respiratory  difficulty  and  pyrexia  of  irregularly  remittent  type. 
The  duration  of  the  condition  varies  from  days  to  weeks.  The  physical 
signs  may  be,  as  in  the  child,  hardly  characteristic.  There  will  probably  be 
abundant,  medium,  perhaps  consonating,  crepitations,  distributed  especially 
at  the  bases — not  always  separable  from  those  of  oedema  or  capillary  bron- 
chitis. In  more  pronounced  degrees  of  consolidation,  percussion  dulness, 
bronchial  breathing,  and  increase  of  vocal  resonance  may  be  present. 

Primary  broncho-pneumonia  of  adults. — The  occurrence  of  this, 
though  not  frequent,  must  be  admitted.  In  the  etiological  chapter  reference 
was  made  to  a  series  of  cases  of  the  kind  observed  among  the  workers  exposed 
to  extremely  trying  meteorological  conditions,  during  the  building  of  the 
Forth  Bridge.  Cases  of  the  same  nature  occur  occasionally  in  ordinary 
practice.  The  affection  bears  resemblance  in  some  of  its  features  to  acute 
bronchitis,  in  others  to  croupous  pneumonia,  and  in  others  to  certain 
manifestations  of  pulmonary  tuberculosis.     The  condition  is  ushered  in  by 
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cough  and  usually  severe  pain,  referred  by  the  patient  to  the  chest  wall  on 
one  side.  There  is  no  initial  rigor.  The  expectoration  resembles  that  of 
bronchitis  rather  than  of  croupous  pneumonia.  Dyspnoea  is  marked. 
The  pyrexia,  which  is  considerable,  is  irregularly  remittent  in  type,  and 
after  lasting  for  days  or  a  week  or  two,  passes  away  by  lysis.  Accompany- 
ing the  local  process,  there  is  often  marked  prostration,  which  gradually 
disappears  with  the  cessation  of  the  pyrexia.  The  course  of  the  disease 
and  character  of  the  physical  signs  separate  the  condition  from  bronchitis 
and  tuberculous  consoHdation  especially.  Impairment  of  percussion  sound 
is  traceable  over  more  or  less  extensive  areas — often  in  scattered  foci — 
especially  towards  the  base  on  one  side.  This  disappears  completely  within 
two  or  three  weeks,  as  a  rule.  Along  with  some  degree  of  percussion 
dulness,  there  may  be  a  tympanitic  ring.  Auscultation  reveals,  in  addi- 
tion to  rhonehi  which  may  be  present  bilaterally,  indeterminate  breathing, 
approximating  the  bronchial  type,  crepitations  and  increased  vocal  resonance 
over  the  area  of  impaired  percussion,  all  of  which  pass  away  along  with  the 
percussion  changes.  In  the  course  of  two  to  four  weeks,  the  physical 
condition  of  the  chest  has  generally  returned  to  the  normal. 

Complications. — Various  complications  may  be  present  in  relation  to 
broncho-pneumonia.  Along  with  bronchitis,  of  which  it  is  often  but  an 
extension,  there  may  be  laryngitis,  which  still  further  impedes  the  respira- 
tion. Some  degree  of  pleurisy  is  frequently  present,  which,  especially  in 
adults,  may  pass  on  to  effusion.  The  occurrence  of  the  latter  ought, 
however,  to  put  the  physician  on  his  guard  in  respect  of  possible  tuber- 
culous infection.  Pulmonary  tuberculosis  is  still  sometimes  described  as  if 
it  were  a  development  of  catarrhal  pneumonia.  This  is  an  erroneous 
conception.  Either  the  acute  exacerbation  has  brought  into  prominence 
a  pre-existing  tuberculosis — and  this  is  not  at  all  uncommon — or  fresh 
tuberculous  infection  has  supervened  in  relation  to  the  damaged  condition 
of  the  lung  tissue.  In  a  relatively  small  group  of  cases,  more  especially 
referred  to  etiologically  as  aspiration  pnemnonia,  gangrene  may  supervene. 
Occasionally  a  suppurative  process  develops.  In  some  instances — notably 
in  feeble,  badly-nourished  children — the  clinical  picture  is  further  prejudiced 
by  the  appearance  of  troublesome  diarrhoea. 

Diagnosis.  —  The  separation  of  broncho-pneumonia  from  certain 
conditions  with  which  it  is  frequently  associated,  more  especially  capillary 
bronchitis  and  collapse  of  lung,  is  not  always  easy.  If  anatomically 
delimitation  is  possible,  clinically  the  allied  conditions  merge  so  frequently 
that  less  is  to  be  gained  by  an  attempt  at  separation  than  might  be 
supposed.  It  is  well  to  recognise  the  probability  of  concurrence.  Of 
distinguishing  points,  however,  the  degree  and  course  of  pyrexia  are 
important.  The  temperature  tends  to  run  higher  in  broncho-pneumonia 
than  in  capillary  or  other  bronchitis,  and,  a  fortiori,  than  in  collapse. 
Hence  pyrexic  exacerbations,  with  increased  rate  of  pulse  and  respiration, 
afford  presumptive  evidence  of  the  development  of  the  broncho-pneumonic 
process.  This  may  be  corroborated  by  an  irregularly  remittent  course  of 
the  temperature,  increase  of  constitutional  distress,  and  the  more  definitely 
painful  character  of  the  cough.  Physical  signs  may  assist  in  the  dis- 
crimination, though  far  from  certainly.  Thus,  percussion  dulness  may  be 
determinable,  with  bronchial  breathing  and  increase  of  vocal  fremitus  and 
resonance,  which  would  suffice  to  distinguish  the  condition  from  bronchitis ; 
while  the  same  phenomena,  in  combination  with  crepitations,  which  may  be 
consonating,  would  help  to  diagnose  it  from  collapse.     Physical  signs  are. 
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however,  so  inconstant,  that  very  much  stress  cannot  be  laid  on  them.  It  is 
further  remarkable  how  much  maj  be  obscured  by  the  presence  of  a 
bronchitis  with  coarse  rhonchal  accompaniments. 

What  has  just  been  said  applies  especially  to  broncho-pneumonia,  as  it 
develops  in  the  wake  of  measles,  whooping-cough,  or  other  acute  process. 
Under  such  conditions  the  practical  significance  of  some  of  the  points  cited 
is  diminished  by  the  possible  dependence  of  the  aggravated  constitutional 
disturbance  and  pyrexia  on  the  precedent  acute  process  more  directly. 

The  distinction  between  broncho-pneumonia  and  croupous  pneumonia 
is  usually  clear  enough.  Difficulty  is  Hkely  to  be  experienced  only  in  very 
young  subjects.  The  acuter  initiation,  the  earlier  determination  of  head 
symptoms,  the  continued  temperature,  the  characteristic  expectoration  (if 
it  is  obtainable),  and  the  critical  fall  of  temperature,  are,  some  or  all, 
sufficient  to  cUstinguish  croupous  from  broncho-pneumonia. 

Lastly,  it  is  the  imperative  duty  of  the  physician  to  make  sure  that  the 
broncho-pneumonia  is  of  simple  nature.  There  must  be  no  possibility  that 
an  insidious  pulmonary  tuberculosis  be  allowed  to  lurk  under  cover  of  the 
less  serious  diagnosis.  The  acute  manifestation  may  have  been  the  means 
of  drawing  attention  to  a  consolidated  patch  in  some  portion  of  the  lung, 
which  has  been  there  for  long,  and  is  of  tuberculous  nature.  The  exclusion 
of  tuberculous  affection  is  not  always  easy  in  such  cases.  No  case  may 
fairly  be  regarded  as  simple,  if  evidence  of  consolidation  continue  for  any 
length  of  time  after  the  subsidence  of  acute  symptoms.  Where  possible, 
the  expectoration  should  be  carefully  examined  for  the  tubercle  bacillus. 

Prognosis. — The  prognosis  should  always  be  guarded.  Broncho- 
pneumonia is  a  chief  cause  of  the  high  mortality  of  measles  and  whooping- 
cough.  It  is  to  be  regarded  as  a  serious  complication  of  those  and  other 
acute  processes.  Its  fatahty  is  mcreased  in  proportion  to  the  youth  of  the 
child.  Under  12  months  the  mortality  is  extreme.  The  prognosis  will 
be  further  guided  by  the  constitution  and  previous  health  of  the  subject. 
The  determination  of  head  sjTiiptoms  (somnolence,  coma,  con^n.llsions) 
is  a  bad  omen.  On  the  other  hand,  it  is  remarkable  how  far  down- 
hill patients  may  proceed  and  yet  recovery  be  effected. 

Acute  primary  broncho-pneumonia  terminates  as  a  rule  favourably. 
Aspii^ation  pneumonia,  as  might  be  expected  from  the  tendency  to 
gangrene,  is  a  peculiarly  fatal  condition. 

Treatment. — The  prophylactic  aspect  of  treatment  is  of  first  import- 
ance. This  is  especially  true  in  respect  of  young  children  who  may  be 
recovering  from  acute  illness,  particularly  measles  or  whooping-cough.  As 
we  have  seen,  it  is  the  carelessness  frequently  exhibited  in  relation  to  these 
chseases  which  must  be  held  responsible  for  the  supervention  of  this  grave 
complication.  The  temperature  of  the  sickroom  should  be  fixed  at 
65°  F.,  care  being  taken  that  there  is  a  sufficient  supply  of  fresh  air. 
The  dietary  should  be  of  the  simplest  nature  for  some  days — it  may  be 
longer — after  acute  manifestations  have  disappeared.  Care  should  be 
exercised  in  respect  of  the  cleansing  of  the  buccal  cavity  and  throat.  Daily 
use  of  the  tepid  bath  will  be  found  of  much  service. 

The  actual  treatment  is  similar  to  that  of  capillary  bronchitis,  with 
which  we  have  seen  the  affection  may  be  combined.  It  is  not  always  easy 
to  determine  which  of  the  two  is  present.  Fortunately,  the  difficulty  does 
not  miUtate  against  the  chances  of  recovery.  The  greatest  care  wiU  be 
given  to  niu'sing,  along  the  Hues  suggested  already.  The  dispersion  of 
moisture  from  a  bronchitis  kettle  may  prove  advantageous.     The  patient's 
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strength  must  be  carefully  maintained  by  a  sufficient  milk  diet,  often 
advantageously  combined  with  eggs.  In  severe  cases,  the  exhibition  of 
egg-flip  every  two  hours  has  proved  of  eminent  service.  In  some  instances, 
where  milk  is  not  tolerated,  and,  later  on  in  many  cases,  light  soups  or 
teas  may  replace  the  milk  advantageously.  Of  all  stimulants,  brandy  is 
the  best  for  children. 

Local  applications  are  beneficial.  Of  these  the  best  is  the  modified 
pack.  The  chest  is  swathed  in  a  soft  towel  wrung  out  of  water — the 
temperature  of  the  water  is  matter  of  secondary  import.  This  is 
surrounded  by  a  dry  flannel.  Such  applications  are  renewed  every  one, 
two,  or  three  hours,  according  to  necessity.  The  results  are  often  remark- 
able. Pain  and  dyspnoea  tend  quickly  to  be  relieved,  and  the  exhausted 
patient  drops  off  to  sleep.  Similar  benefits  may  be  derived  from  the 
application  of  constant  cold,  by  means  of  water  circulating  through  a  coil 
of  rubber  tubes,  which  is  readily  adapted  to  the  chest.  Such  methods  are 
fully  better  in  results  and  cleaner  than  poultices.  Equally  effective  as  the 
poultice  proper  is  the  quilted  jacket,  covered  by  mackintosh.  The  value 
of  this  may  be  increased  by  the  application  to  the  skin  of  a  stimulating 
liniment  or  oil.  In  cases  where  constitutional  disturbance  is  considerable 
— and  conspicuously  where  head  symptoms  are  prominent — better  results 
may  be  obtained  from  actual  bathing.  The  bath  may  be  begun  at  body 
heat,  and  gradually  cooled  to  70°.  Cold  effusions  to  the  head  increase  its 
value. 

The  significance  of  drugs  varies  with  the  stage.  At  the  commencement, 
with  some  degree  of  vascular  excitement,  benefit  will  be  obtained  by  the 
exhibition  of  ipecacuanha,  acetate  of  ammonium,  and  senega.  Later  on, 
when  the  more  urgent  circulatory  excitement  has  passed,  and  the  chief 
difficulty  lies  in  expelling  the  sputum,  carbonate  of  ammonium  and  spirit 
of  chloroform  will  prove  valuable.  For  the  rest,  the  treatment  must  be 
symptomatic. 

When  convalescence  has  begun,  benefit  is  to  be  looked  for  from 
hsematinics  (the  various  forms  of  iron),  quinine,  cod-liver  oil.  Best  of  all, 
the  patient  should  be  sent  off  to  the  country  for  some  weeks — the  longer 
the  better. 

PNEUMONOKOmOSIS. 

A  morbid  condition  of  lungs,  dependent  on  the  presence  of  inhaled 
dust  particles  {ti/svu/j^v  lung,  and  xovig  dust). 

History. — Although  it  had  been  recognised  by  older  pathologists  that 
disturbance  of  the  lungs  was  determinable  by  inhalation  of  dust  particles, 
little  attention  was  directed  to  the  subject  till  the  early  part  of  the  present 
century.  Observations  of  much  importance  have  since  been  made  by 
many  workers.  The  pigmentation  of  the  coal-miner's  lung,  which  for  a  time 
was  attributed  to  alteration  of  blood  pigment,  came  finally  to  be  interpreted 
as  the  result  of  inhaled  coal  dust.  This  view  was  placed  on  a  positive 
basis  by  the  experiments  and  observations  of  Arnold  and  others.  Arnold 
traced  the  progress  of  the  dust  particles  through  the  lymph  channels,  and 
their  deposition  in  different  structures.  What  was  true  of  coal  dust  was 
soon  shown  to  hold  good  regarding  a  great  variety  of  dusts  produced  in 
connection  with  different  manufactures  and  occupations.  These  will  be 
considered  in  detail  presently.  More  recently  a  question  of  much  import- 
ance has  arisen  as   to   the  relationship   between  pneumonokoniosis  and 
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pulmonary  tuberculosis.  The  general  conclusion  may  be  stated  as  follows : 
— (1)  It  is  possible  to  have  a  lung  packed  with  such  particles,  more 
particularly  with  coal  dust,  without  a  trace  of  tuberculous  involvement. 
(2)  The  vitality  of  lungs  tends  to  be  lowered  by  the  inhalation  of  dust 
particles,  especially  the  more  irritating  stone  and  metal  particles,  and  there 
is  thus  induced  a  liability  to  successful  invasion  by  the  tubercle  bacillus. 

Etiology. — The  immediately  unpleasant  effects  of  prolonged  exposure 
to  dust  inhalations — laryngeal,  tracheal,  and  even  bronchial  irritation — are 
familiar  to  travellers  on  badly-laid  railroads  in  a  dry  season,  more  particularly 
when  the  fuel  supplied  to  the  engine  is  of  poor  quality.  Similarly,  the  greyish 
mucous  discharge  which  is  expectorated  in  the  morning,  after  a  prolonged 
evening  in  a  badly- ventilated  smoking-room,  is  well  known.  The  differ- 
ence in  colour,  on  post-mortem  examination,  between  the  lungs  of  the 
patient  born  and  bred  in  the  country  and  those  of  the  town-dweller — rosy 
red  in  the  one  case  and  more  or  less  greyish  red  in  the  other — is  remark- 
able. It  is  now  generally  admitted  that  the  darker  lung  pigmentation  is 
dependent  on  the  presence  of  absorbed  material,  especially  coal  dust. 

These  simple  illustrations  point  to  the  fact  that  the  presence  of  the 
dust  particles  in  the  atmosphere  is  a  menace  to  the  integrity  of  the 
respiratory  apparatus.  What  is  a  source  of  passing  irritation  and  trifling 
morbid  change  when  applied  occasionally  or  well  diluted,  becomes  of  serious 
moment  when  applied  more  constantly  and  in  concentrated  degree.  In 
other  words,  the  great  cause  of  pneumonokoniosis  is  dusty  occupation. 

Such  dusty  occupations  are  legion.  Much  has  been  done  by  legislation 
within  recent  years  to  minimise  the  dangers  attendant  on  some  of  these. 
Thus  the  better  ventilation  of  mines  has  reduced  enormously  the  ill  effects 
of  a  coal-miner's  life.  Much  remains,  however,  to  be  done.  It  is 
convenient  to  separate  three  chief  groups  of  workers — (1)  Those  exposed 
to  the  inhalation  of  coal  or  charcoal  dust,  soot,  and  the  like.  This  group 
includes  especially  coal-miners.  The  particular  form  which  the  lung 
disturbance  assumes  has  been  therefore  named  anthracosis.  (2)  Those 
exposed  to  the  inhalation  of  stone  and  similar  dust,  in  which  silica  or 
silicate  of  alumina  is  a  prevalent  factor.  This  group  includes  especially 
stonemasons  (hewers),  millstone-makers,  glass-cutters,  potters,  etc.  In  this 
case  the  condition  is  sometmies  known,  as  chalicosis  or  litliosis.  (3)  Those 
exposed  to  the  inhalation  of  metal  dust.  This  group  includes  especially 
workers  in  oxide  of  iron.    The  resulting  affection  has  been  termed  siderosis. 

This  is  far  from  an  exact  division.  It  happens  sometimes  that  the 
same  worker  may  be  exposed  to  the  inhalation  of  stone  and  metal  dust,  as 
in  polishing  and  grinding.  Further,  there  are  other  dusty  occupations, 
which  are  insufficiently  recognised  by  the  classification,  such  as  milling  of 
different  kinds,  grain-shovelling,  rag-sorting,  and  the  manufacture  of  various 
textile  fabrics.  It  seems  better,  therefore,  to  use  the  more  general  term 
pneumonokoniosis. 

l)ust  particles  have  not  all  the  same  deleterious  influence.  Thus  the 
softer  particles  of  coal  dust,  charcoal,  soot,  flour,  and  the  like  may  be 
inhaled  in  large  quantity,  and  produce  immediately  little  disturbance,  save 
irritation  of  the  passages,  which  may  culminate  in  bronchitis — the  bron- 
chitis, in  turn,  if  allowed  to  continue,  leading  to  secondary  results,  such  as 
emphysema.  In  course  of  time,  by  continued  exposure,  so  much  material, 
for  example  coal  dust,  may  be  absorbed  as  to  give  rise  to  an  extraordinary 
alteration  in  the  colour  of  the  lung,  and  serious  interference  with  its 
lymphatic  circulation,  passing  on  sometimes  to  necrosis  and  sloughing. 
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On  the  other  hand,  the  sharp  particles  of  stone  or  metal  dust  not  only  pro- 
duce bronchial  irritation,  but  lead  quickly  to  a  sclerotic  change  in  the 
pulmonary  parenchyma  —  fibrosis  or  cirrhosis  —  with  perhaps  bronchi- 
ectasis. Later  on,  this  damaged  lung  falls  an  easy  prey  to  the  invasion, 
of  the  tubercle  bacillus.  In  the  Edinburgh  district,  for  example,  stone- 
mason's fibrosis,  which  is  very  common,  is  prone  to  lapse  into  pulmonary 
tuberculosis,  as  proved  by  the  presence  finally  of  the  tubercle  bacillus  in 
the  expectoration  and  the  tissues  post-mortem.  It  is  of  interest  that 
the  harder  volcanic  stone,  e.g.  granite,  as  noted  by  Hamilton,  is  not 
associated  with  the  production  of  stonemason's  fibrosis  in  the  same  degree 
as  is  the  softer  stratified  stone,  the  dust  of  which  is  finer  and  lighter. 

The  course  followed  by  the  dust  particles  is  of  considerable  interest^ 
and  has  been  the  subject  of  minute  observation.  A  considerable  amount 
is  entangled  in  the  nostrils  and  upper  air  passages,  and  is  cast  off  in  the 
mucous  or  muco-purulent  discharge  from  the  nostrils,  larynx,  trachea,  and 
bronchi.  The  particles  are  not  absorbed  directly  through  the  lining 
membranes  of  these  passages.  Even  in  the  bronchi  such  absorption  is 
prevented  by  the  continuous  basement  membrane.  An  unhealthy  con- 
dition of  the  bronchi,  however — such  as  is  produced  by  repeated  exposure 
to  the  irritation — renders  it  easy  for  the  particles  to  reach  further  down 
the  passages,  till  finally  they  invade  the  alveoli.  Here  they  may  be  taken 
up  by  the  epithelial  cells.  In  large  part,  however,  they  pass  between  the 
alveolar  cells,  and  so  reach  the  lymphatic  channels.  In  the  lymph  spaces 
they  are  seized  on  by  the  cellular  elements  and  carried  forwards  in  the 
stream.  They  become  deposited,  especially  in  the  peribronchial  tissue  and 
round  the  branches  of  the  pulmonary  artery,  forming  nodular  masses  in 
the  lymphadenoid  structm^es  of  the  lung.  Thus  bronchitis  is  succeeded  by 
peribronchitis.  The  particles  further  invade  the  interlobular  septa,  the 
deeper  layer  of  the  pleura,  and  the  bronchial,  retrobronchial,  and  tracheal 
glands.  Experimental  observation  has  suggested  that  inhaled  pigment- 
particles  may  even  pass  to  the  general  circulation  and  be  deposited  in  the 
liver  and  spleen. 

The  result  of  the  presence  of  the  particles  in  the  glands  is  pigmentation 
and  hyperplasia,  with  associated  enlargement  and  hardness.  The  result 
of  their  presence  in  the  lungs  depends  on  the  nature  of  the  particles. 
Coal  dust  may  be  inhaled  in  large  quantity  and  give  rise  to  little  else  save 
pigmentation.  In  still  larger  quantity  it  may  lead  to  interference  with 
lymphatic  circulation,  which  in  turn  may  cause  necrosis  and  sloughing. 
On  the  other  hand,  stone  dust  rapidly  leads  to  a  hyperplasia  of  connective 
tissue  elements  and  the  production  of  a  sclerosis  (fibrosis,  cirrhosis)  of 
lung  parenchyma.  As  already  stated,  such  a  damaged  lung  becomes  not 
infrequently  the  seat  of  tuberculous  inoculation. 

Morbid  anatomy. — The  morbid  appearances  vary  somewhat  with, 
the  nature  of  the  inhaled  dust.  It  is  convenient  to  take  two  types — coal- 
miner's  lung  (an  thracosis) ;  stonemason's  lung  (lithosis  or  chalicosis).  In 
other  varieties  the  different  appearances  are  chiefly  dependent  on  the 
colour  of  the  inhaled  dust,  as  for  example  oxide  of  iron,  which  produces 
a  reddish  colour  in  the  affected  areas. 

Coal-miner's  lung. — The  pleural  surface  presents  a  bluish  black  colour, 
with  irregularly-disposed  nodulations  of  darker  hue.  Section  shows  the 
organ  to  be  more  or  less  densely  packed  with  pigment.  The  pigment  i& 
darkest  in  relation  to  the  nodular  areas,  which  are  now  seen  to  be  scattered 
throughout  the  lung  parenchyma.     The  bronchial  glands  are  large,  firm. 
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and  similarly  pigmented.  Apart  from  the  accumulation  of  pigment,  the 
lung  may  show  little  change.  There  may  be  pleural  adhesions.  There 
may  be  evidence  of  emphysema,  and  there  is  generally  bronchitis  and 
oedema.  There  is  little,  if  any,  sclerotic  change,  which  is  so  marked  a 
feature  in  stonemason's  lung.  In  advanced  cases  there  may  be  evidence 
of  necrosis  and  sloughing,  which  is,  however,  free  from  the  offensive  odour 
of  gangrene.  Such  pronounced  cases  are  less  common  than  apparently 
they  used  to  be. 

On  microscopic  examination  the  pigment  is  found  in  the  alveolar 
epithelium  and  interspaces,  the  tissue  round  the  bronchi  and  pulmonary 
artery,  the  interlobular  septa,  deeper  layer  of  pleura,  lymphadenoid 
structures,  and  bronchial  glands.  In  larger  particles  it  has  been  found 
possible  to  identify  the  particular  band  of  coal,  and  in  charcoal  dust  the 
texture  of  wood  has  been  made  out. 

Stonemason's  lung. — The  organ  is  often  bulky,  but  may  be  shrunken, 
and  feels  unduly  firm.  This  resistance  is  especially  marked  in  nodular 
areas  scattered  throughout  the  surface  and  substance  of  the  lung.  The 
pleura  frequently  shows  adhesions  and  cicatricial  puckering.  On  section,  the 
hard  nodules  cut  with  dilficulty,  being  tough  and  gritty.  The  bronchial 
glands  are  still  larger  and  harder  than  in  coal-miner's  disease.  In  addition, 
there  may  be  evidence  of  bronchiectasis,  and,  in  later  stages,  of  tuberculous 
affection.  Gangrenous  sloughing  has  been  noted.  On  microscopic  examin- 
ation, the  nodules  are  found  to  be  largely  composed  of  fibrous  elements, 
with  interposed  stone  dust  and  probably  some  pigment  particles.  Chemical 
examination  has  proved  the  mineral  character  of  the  minute  fragments 
thus  embedded.  "When  fibrosis  is  considerable,  or  the  lung  is  emphysema- 
tous, the  right  heart  will  probably  be  found  to  be  dilated. 

Symptoms.  —  The  clinical  features  are  not  very  characteristic. 
They  are  in  large  part  those  of  chronic  bronchitis  or  chronic  phthisis. 
Cough  is  usually  troublesome,  yielding  at  first  when  the  patient  is  removed 
from  exposure  to  dust  inhalation,  but  latterly  persistent.  Dyspnoea 
gradually  appears,  and,  later,  comes  to  be  a  conspicuous  symptom. 
Expectoration  is  present  in  varying  quantity.  In  character  it  may 
differ  little  from  that  of  bronchitis.  Sometimes  there  is  evidence  of  the 
particles  inhaled,  for  example,  cotton  or  other  fibres,  gritty  masses, 
grains  of  oxide  of  iron,  or  coal  dust.  The  sputum  may  be  actually  black, 
although,  on  the  other  hand,  there  may  be  enormous  pigmentation  of  lung 
without  a  trace  of  it  in  the  expectoration.  In  other  cases,  more  especially 
in  the  latter  stages  of  stonemason's  phthisis,  many  of  the  features  of 
pulmonary  tuberculosis  show  themselves,  and  the  tubercle  bacillus  may  be 
determinable.     From  time  to  time  haemoptysis  occurs. 

The  physical  signs  may  be  those  of  chronic  bronchitis,  probably 
accompanied  by  emphysema.  Where  fibrosis  has  developed  to  any  extent, 
signs  pointing  to  consolidation  may  be  looked  for.  Or  again,  when 
bronchiectasis  or  sloughing  or  tuberculous  vomica  has  developed,  there  will 
be  signs  of  cavity  formation,  such  as  have  been  detailed  elsewhere.  In 
most  cases  there  is  evidence  of  dilatation  of  the  right  side  of  the  heart. 

The  progress  of  the  case  is  generally  slow.  With  the  continuance  of 
the  causes,  the  patient's  condition  gets  gradually  worse.  With  the  advance 
of  the  process  dyspnoea  increases,  and  pallor,  lividity,  and  general  feeble- 
ness ensue.  Death  may  be  determined  by  gradual  exhaustion,  or  any  of 
the  causes  which  lead  to  a  fatal  termination  in  chronic  bronchitis,  emphy- 
sema, gangrene,  or  pulmonary  tuberculosis. 
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Diagnosis. — This  is  not  usually  difficult.  The  presence  of  lung 
symptoms  in  a  patient  whose  occupation  exposes  him  to  dust  inhalations 
generally  warrants  the  diagnosis.  Further  examination  will  be  necessary 
to  determine  the  presence  of  embarrassment  of  the  right  heart,  as  caused 
by  associated  emphysema  or  the  advance  of  fibrosis.  In  the  later  stages, 
especially  of  stonemason's  lung,  the  expectoration  should  be  carefully 
examined  for  the  tubercle  bacillus. 

Prognosis. — This  is  dependent  on  individual  susceptibility,  and  the 
possibility  of  removing  the  patient  from  the  noxious  influence.  In  course 
of  time  some  patients  become  marvellously  tolerant  of  the  irritating 
particles.  On  the  other  hand,  when  symptoms  continue,  there  is  great 
danger  of  aggravation  of  the  patient's  condition,  by  the  development  of 
emphysema  or  the  advance  of  fibrosis  and  consequent  embarrassment  of 
the  pulmonary  circulation,  with  dilatation  of  right  heart  and  further 
circulatory  failure.  If  sloughing  or  gangrene  or  tuberculosis  supervene, 
the  prognosis  is  correspondingly  grave. 

Treatment. — The  most  important  aspect  of  treatment  is  prophylaxis. 
This  is  a  large  question,  and  includes  both  individual  and  public  measures. 
Eor  the  individual  it  may  mean  change  of  employment.  This  may  be 
complete,  or  consist  in  transference  from  one  department  to  another. 
Thus  the  building  mason  is  saved  from  risks  which  the  hewing  mason 
runs.  A  similar  principle  is  applicable  to  other  industries.  In  like 
manner,  the  individual  must  be  taught  to  recognise  the  danger  he  runs, 
and  the  extent  to  which  this  may  be  modified  through  personal  care  and 
cleanliness.  The  general  measures  include  enactments  regulating,  for 
example,  the  ventilation  of  mines  and  other  work  places.  In  the  case 
of  anthracosis,  considerable  diminution  in  the  severity  of  the  disease  has 
already  followed  such  legislation. 

The  therapeutic  measures  are  similar  to  those  recommended  for  chronic 
bronchitis,  emphysema,  embarrassed  pulmonary  circulation,  bronchiectasis, 
and  chronic  pulmonary  tuberculosis,  and  need  not  be  specially  discussed. 
Apart  from  prophylaxis,  they  are  necessarily  largely  symptomatic. 

CHEONIC  INTERSTITIAL  PNEUMONIA. 

Syn.,  Cirrhosis ;  Fibrosis  of  Lung. 

A  chronic  affection  of  the  lung,  represented  clinically  by  cough, 
dyspnoea,  expectoration  of  varying  characters,  and  physical  signs  of 
shrinking,  dependent  anatomically  on  progressive  increase  of  fibrous 
tissue  elements  at  the  expense  of  alveolar  spaces,  and  resulting  from  a 
variety  of  causes.  Fibrous  increase  of  interstitial  elements  occurs  in 
relation  to  a  number  of  different  diseases,  e.g.  pulmonary  tuberculosis, 
pneumonokoniosis,  which  come  up  for  separate  review.  If  such  recognised 
diseases  are  excluded  the  number  of  cases  of  chronic  interstitial 
pneumonia  is  reduced  almost  to  the  vanishing  point.  The  affection  would 
thus  appear  to  be  an  anatomical  rather  than  a  clinical  entity,  with  diverse 
etiological  relationships. 

History.  — The  condition  of  chronically  advancing  lung  disease,  with 
post-mortem  evidence  of  increase  of  fibrous  elements,  was  described  under 
one  or  other  of  the  above-mentioned  names  long  before  the  certain 
recognition,  through  the  discovery  of  the  tubercle  bacillus,  of  the 
clinical    and    etiological    identity   of    the   various   forms    of    pulmonary 
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tuberculosis.  Without  doubt,  a  large  proportion  of  cases  which  were 
formerly  included  in  the  category  of  chronic  interstitial  pneumonia  must 
now  be  classed  in  the  large  group  of  chronic  pulmonary  tuberculosis. 
Similarly,  the  condition  was  described  and  named  before  there  was  any 
general  recognition  of  the  intmiate  relationship  which  has  since  been 
traced  between  the  inhalation  of  certain  dust  particles — especially  stone 
dust — and  the  production  of  fibrosis  of  the  lungs.  The  changes  produced 
in  the  lungs  by  the  inhalation  of  dust  particles  have  been  recently  the 
subject  of  careful  observation,  and  the  various  disturbances  have  been 
grouped  together  under  the  term  pneumonokoniosis,  to  which  a  special 
chapter  in  the  present  work  is  devoted.  With  the  advance  of  etiological 
research  in  lung  disease,  there  has  been  a  remarkable  narrowing  of  the 
limits  of  chronic  interstitial  pneumonia  as  a  clinical  entity.  It  is  a  cjuestion 
whether  the  name  should  not  be  dropped  altogether  from  the  clinical 
nomenclature  of  disease. 

Etiology. — Apart  from  certain  well-recognised  diseases  with  chronic 
cause,  in  which  pulmonary  fibrosis  plays  an  important  part,  chronic 
interstitial  pneumonia  is  of  rare  occurrence.  It  is  open  to  doubt  if  it  ought 
to  be  admitted  as  a  separate  disease.  It  will  be  convenient,  therefore,  to 
consider  generally  what  are  the  causes  wliich  give  rise  to  increase  of 
pulmonary  fibrous  tissue.  Such  fibrosis  or  cirrhosis  is  determinable  by  a 
variety  of  exciting  agents.  It  may  result  from  the  action  of  irritants 
conveyed  to  the  lung,  either  by  way  of  the  air  passages  and  thence  by 
the  l}TXLphatic  channels,  or  by  way  of  the  blood;  or  by  extension  of  a 
pleural  condition. 

Of  irritants  giving  rise  to  the  condition,  the  most  familiar  example 
is  inhaled  dust,  especially  stone  dust.  From  this  point  of  view,  a  stone- 
mason's lung  is  chronic  interstitial  pneumonia,  dependent  on  the  irritation 
of  the  silicate  particles,  which  on  inhalation  pass  into  the  lung  by  the  inter- 
spaces between  the  epithelial  cells  of  the  alveoH,  and  so  reach  the 
lymphatic  circulation.  Theu^  further  cause  and  effects  are  considered  in 
the  chapter  on  Pneumonokoniosis.  The  tubercle  bacillus  acts  likewise  as  a 
determinant  of  fibrosis,  the  fibrous  tissue  which  results  being  doubtless 
Hmiting,  and  therefore  protective.  Similarly,  catarrhal  pneumonia,  which 
itseK  is  determined  by  some  irritant  —  conspicuously  the  catarrhal 
pneumonia  wliich  follows  measles  and  whooping-cough — may  be  prolonged 
into  a  chronic  interstitial  pneumonia.  Very  rarely,  if  indeed  at  all,  is 
fibrosis  determined  by  a  precedent  croupous  pneumonia.  In  most  cases 
where  this  may  seem  to  have  been  the  case,  the  lung  was  damaged  prior  to 
the  attack  of  croupous  pneumonia.  Of  mitants  acting  on  the  lung  more 
dii'ectly  through  the  blood,  syphilis  may  be  taken  as  an  example.  In  the 
syphilitic  affection  of  the  lungs  in  infants — so-called  white  hepatisation 
— and  the  more  irregularly  distributed  syphilis  of  tlie  lungs  in  adults,  there 
is  considerable  manifestation  of  fibrosis. 

Fibrosis  of  the  lung  may  result  by  extension  of  a  pleural  condition. 
This  may  be  either  a  dry  pleurisy,  or  a  pleurisy  with  effusion.  The 
pleurisy  is  often,  however,  but  an  early  manifestation  of  tuberculosis. 
Adhesions  occur,  the  pleural  layers  are  thickened,  and  along  with  them  the 
interlobular  septa.  This  process  affects  especially  a  lower  lobe,  and  may 
be  confined  to  this,  but  may  be  more  general.  It  is  not  always  easy  to  say 
whether  the  lung  process  has  been  secondary  to  the  pleural,  or  conversely. 
The  continuity  of  vascular  and  lymphatic  supply  between  lung  and  pleura 
explains  why  either  occurrence  is  possible. 
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The  essential  condition  to  the  production  of  lung  fibrosis  is  long- 
continued  irritation  of  the  lung  parenchyma.  The  irritant  may  be  of  different 
kinds,  and  may  enter  by  different  channels.  In  many  cases  the  fibrosis, 
as  for  example  in  chronic  pulmonary  tuberculosis  and  pneumonokoniosis, 
is  recognised  as  an  essential  part  of  the  disease.  Chronic  interstitial 
pneumonia  would  thus  appear  a  convenient  term  by  which  to  describe  an 
anatomical  result,  although  the  etiological  relationships  and  the  clinical 
features  are  widely  different.  It  is  conceivable,  though  by  no  means 
proved,  that  in  addition  to  the  groups  akeady  admitted  there  is  a  small 
remainmg  group,  in  which  the  process  of  fibrosis  slowly  advances  in  the 
lung,  apart  from  other  recognised  lesion,  as  it  advances  in  the  kidney, 
liver,  and  other  organs. 

Morbid  anatomy. — Sufficient  has  been  said  under  the  head  of 
Etiology  to  permit  of  a  reference  in  respect  of  anatomical  appearances  to 
the  chapters  which  deal  with  the  conditions  of  which  chronic  interstitial 
pneumonia  forms  a  conspicuous  part,  e.g.  pneumonokoniosis,  chronic 
pulmonary  tuberculosis,  bronchiectasis.  The  affected  portion  of  lung  is 
resistant  and  airless.  On  section,  strands  of  light  or  darker  grey  colour 
and  of  varying  size  are  traceable.  These  amount  sometimes  to  dense,  ahnost 
cartilaginous  bands  or  areas.  In  such  case,  microscopic  examination  may 
reveal  merely  fibrous  elements,  without  a  trace  of  lung  tissue.  The  pleura 
is  frequently  much  thickened,  and  its  layers  adherent.  There  is  commonly 
evidence  of  bronchiectasis.  This  may  be  extreme.  The  unaffected  portions 
of  the  other  lung  are  probably  emphysematous.  The  right  heart  is  enlarged, 
with  more  or  less  pronounced  dilatation  of  the  right  ventricle. 

Symptoms. — General  features. — The  affection  is  a  chronic  one,  and 
the  symptoms  vary  according  to  the  stage  of  the  disease.  They  do  not  differ 
much  in  the  main  from  those  of  chronic  pulmonary  tuberculosis,  pneumono- 
koniosis, or  even  chronic  bronchitis.  Cough  and  dyspnoea  are  present  in  less 
or  greater  degree.  Expectoration  is  of  variable  quantity,  muco-jDurulent, 
perhaps  foetid,  and  may  present  the  other  characters  of  bronchiectatic  dis- 
charge. Absence  of  the  tubercle  bacillus  is  an  important  negative  character. 
Heemoptysis  occurs  frequently,  and  this  may  become  so  severe  as  to  lead  to 
death.  In  other  cases  the  patient  may  live  for  many  years,  and  the 
process  be  comparatively  quiescent.  The  continuance  of  the  condition 
exerts  a  strain  on  the  right  heart,  which  in  turn  may  fail.  With  failure  of 
the  right  heart,  oedema  of  the  extremities  and  viscera  may  supervene,  and 
death  result.  For  a  long  time  the  general  condition  of  the  patient  may  be 
little  disturbed.  The  temperature  may  be  almost  constantly  normal  or 
subnormal,  though  elevation  of  temperature  occurs  from  time  to  time. 
With  the  continuance  of  the  disease,  the  patient  tends  to  get  feebler  and 
thinner.     The  finger-nails  are  frequently  clubbed. 

Physical  signs. — On  inspection  and  palpation,  there  is  evidence  of 
retraction  of  one  lung — it  may  be  of  both — with  resulting  deformation  of 
thorax,  both  anteriorly  and  posteriorly.  The  vertebral  column  may 
participate  in  the  deformation.  Mensuration  shows  a  reduction  in  the  size 
of  the  affected  side,  and  a  cyrtometric  tracing  reveals  the  flattened  outline. 
The  excursion  of  the  thorax  is  limited.  Vocal  fremitus  is  often  increased, 
but  may  be  diminished.  Percussion  yields  dulness  in  part,  with  probably 
here  and  there  tympanitic  areas  corresponding  to  the  position  of  bronchi- 
ectatic cavities.  If  one  lung  only  is  affected,  the  other  lung  is  frequently 
hyper-resonant.  Auscultation  reveals  feebleness  of  respiratory  murmur, 
perhaps  of  bronchial  quahty,  often  accompanied  by  crepitations,  fine  or 
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coarse.  Cavernous  or  even  amphoric  breathing  may  be  audible  over 
bronchiectatic  cavities,  along  with  other  signs  suggestive  of  vomica;.  Vocal 
resonance  is  generally  increased,  but  may  be  diminished. 

There  is  commonly  evidence  of  dislocation  of  other  organs.  Thus  the 
heart  may  be  drawn  to  one  or  other  side  by  the  retracting  lung.  Similarly 
the  diaphragm  on  the  affected  side  may  be  elevated,  and  the  corresponding 
abdominal  organs  (liver,  stomach,  spleen)  displaced  upwards.  With  the 
continuance  of  the  process,  the  right  heart  becomes  enlarged ;  and  with 
excess  of  dilatation  over  hypertrophy  corresponding  evidence  will  be 
forthcoming.  With  failure  of  right  heart,  relative  incompetence  of  the 
tricuspid  valve  may  be  established,  with  engorgement  of  veins  and  oedema 
of  extremities  and  viscera. 

Diagnosis  and  prognosis. — The  determination  that  a  condition 
of  fibroid  change  is  present  is  usually  not  difficult.  There  is  evidence  of 
shrinkage  of  one  side  of  the  thorax,  or  a  part  of  one  side  more  especially. 
There  is  generally  evidence  of  bronchiectasis.  There  may  be  evidence  of 
displacement  of  the  heart  and  other  organs,  and  some  degree  of  spinal 
deformity.  The  more  diflicult  side  of  diagnosis  is  the  determination  of  the 
etiological  relationships  of  the  fibrosis.  In  particular,  pneumonokoniosis 
miust  be  separated  as  a  distinct  condition,  and  chronic  pulmonary  tubercu- 
losis carefully  excluded.  If  this  be  carried  out  rigidly,  the  number  of  cases 
of  chronic  interstitial  pneumonia  occurring  in  practice  will  be  found  to  be 
small.  Occasionally  the  therapeutic  test,  in  view  of  a  possible  syphilitic 
relationship,  will  prove  valuable.  The  advance  of  the  process  is  generally 
slow.  The  prognosis  is  either  that  of  the  condition  with  which  it  is 
associated,  or  of  the  conditions  to  which  it  may  give  rise,  especially  the 
circulatory  embarrassment. 

Treatment.— Little  can  be  done  for  the  process  itself.  Attention 
will  be  directed  prophylaetically  to  the  removal  of  influences,  e.g.  of 
occupation,  which  may  be  inimical  to  the  lung.  Consideration  of  the 
etiological  aspects  may  suggest,  in  certain  cases,  the  exhibition  of  con- 
stitvitional  remedies,  as  against  tuberculosis  or  syphilis.  For  the  rest, 
treatment  must  be  largely  symptomatic,  and  similar  to  that  recommended 
for  bronchitis,  bronchiectasis,  pulmonary  tuberculosis,  and  other  chronic 
lesions.  Special  attention  should  be  directed  to  the  state  of  the  heart 
and  cii'culation. 

PULMONAEY  SYPHILIS. 

Etiology. — Considerable  difference  of  opinion  has  been  expressed  as 
to  the  frequency  of  syphihtic  manifestations  in  the  lung.  Much  depends 
on  what  is  included  under  the  description.  Eespiratory  symptoms  are 
common  enough  in  patients  who  have  been  affected  by  syphilis  previously. 
But  it  may  be  incorrect  to  assume  that  these  are  syphihtic  manifestations, 
even  although  the  patients  seem  benefitted  by  specific  treatment.  More- 
over, as  matter  of  experience,  only  a  small  number  of  patients  with  lung 
symptoms  and  signs  appear  favourably  influenced  by  such  treatment.  The 
frequency  of  actual  syphilitic  lesions  within  the  lungs  proper  is  not  very 
great.  Commoner  than  pulmonary  lesions  are  lesions  of  the  larynx,  trachea, 
and  bronchi.  These  are  considered  elsewhere.  Syphilitic  lesions  of  the 
lung  may  result  from  inherited  or  acquired  disease.  In  the  latter  case, 
they  appear  as  tertiary  manifestations. 

Morbid  anatomy. — In  the  adult,  syphilis  of  the  lungs  takes  the 
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form  generally  of  a  patchy  cirrhosis.  Fibrous  strands  are  scattered 
irregularly  throughout  the  lung.  They  seem  to  occur  most  frequently 
about  the  root  of  the  lungs,  the  middle  lobe  of  the  right  lung,  less 
frequently  at  the  apices.  They  may  occur  also  at  the  bases.  The  pleura 
is  probably  involved,  and  the  contraction  of  the  fibrous  strands  leads  to  a 
certain  amount  of  shrinkage  of  the  lung ;  or  gummatous  changes  super- 
vene. Over  such  areas  the  pleura  is  frequently  thickened  and  puckered. 
There  may  also  be  evidence  of  syphilitic  involvement  of  the  respiratory 
passages,  larynx,  trachea,  or  bronchi. 

In  the  infant,  inherited  syphilis  may  manifest  itself  in  the  form  of  so- 
called  white  hepatisation  (pneumonia  alba)  of  the  lungs.  The  condition 
is  one  of  pathological  rather  than  clinical  interest,  and  does  not  call  for 
description  here. 

SjTTaptoms. — The  features  are  not  very  characteristic.  They  are 
similar  to  those  of  chronic  pulmonary  tuberculosis  or  new  growth,  with  each 
of  which  there  is  liability  of  confusion.  A  history  of  syphilis  may  usually 
be  obtained.  There  is  probably  evidence  of  syphilis  elsewhere.  Manifesta- 
tions of  S}'q3hilis  in  the  respir'atory  passages,  determinable  by  inspection, 
should  be  regarded  as  of  special  significance.  The  condition  sometimes 
yields  quickly  to  specific  treatment,  but  its  course  tends  to  be  chronic. 

Diagnosis  and  prognosis. — In  obscure  chronic  lung  disease,  the 
possibility  of  syphilis  will  be  thought  of.  The  fact  of  a  syphilitic  history 
is  important.  Still  more  so  is  the  presence  of  undoubted  syphilitic  lesions 
elsewhere,  especially  in  the  respiratory  passages.  The  therapeutic  test, 
though  far  from  certain,  may  afford  corroborative  evidence.  Negative 
evidence  in  respect  of  other  conditions,  more  especially  pulmonary  tuber- 
culosis, should  be  carefully  sought.  The  local  condition  of  the  lung  is  not 
likely  to  lead  to  dangerous  results. 

Treatment. — This  is  carried  out  on  the  same  lines  as  for  syphilis 
generally. 

NEW  GEOWTHS. 

New  growths  of  the  lung  are  not  very  common.  Although  forming 
clinically  but  a  small  fraction  of  pulmonary  disease,  the  group  is  one  of 
much  interest  and  significance.  It  includes  carcinoma,  sarcoma,  lympho- 
sarcoma and  enchondroma.  Of  these,  carcinoma  is  the  most  frequent  and 
important. 

Etiology. — The  tumours  are  either  primary  or  secondary.  Primary 
new  growths  are  comparatively  rare.     The  great  majority  are  secondary. 

Chief  of  the  primary  new  growths  is  carcinoma.  It  occurs  especially 
in  adults  from  40  years  of  age  and  onwards.  The  tumour,  which  is 
generally  of  considerable  size,  affects  one  lung  only,  as  a  rule.  Occasionally 
both  lungs  are  involved,  or  at  least  secondary  manifestations  are  present 
in  the  other  lung.  The  right  side  would  seem  to  be  more  commonly 
implicated,  preferably  in  its  upper  portion.  The  tumour,  which  is 
most  frequently  a  cylindrical  epithelioma,  commences  in  the  epithelium  of 
the  bronchial  tubes,  and  spreads  by  continuous  extension  and  by  way  of 
the  lymphatic  cii'culation.  The  pleura  commonly  becomes  involved.  With 
increasing  bulk  of  the  growth,  pressui^e  is  exerted  on  the  lung  tissue,. 
the  respii'atory  and  other  passages,  vessels,  and  nerves,  and  correspondmg 
symptoms  are  induced.  The  bronchial  glands  are  usually  affected,  and 
frequently  the  axillary  and  cervical.     Apart  from  those  occurring  in  the 
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pulmonaiy  struetui'es  and  adjacent  glands,  secondary  nianifestations  are 
not  often  found  in  other  organs.  They  have  been  reported  in  the  brain 
and  liver.  The  further  etiology  of  the  growths  is  that  of  tumoiu:s  generally, 
and  does  not  call  for  consideration  here.  Eeference  should  be  made,  how- 
ever, to  the  comparatively  common  appearance  of  a  variety  of  lympho- 
sarcoma among  the  workers  in  the  cobalt  ndnes  of  Schmeeberg  in  Saxony. 
Its  frequency  in  this  restricted  area  is  of  significance  in  relation  to  the 
etiology  of  tumoin-s  generally. 

The  chief  members  of  the  secondary  group  are  the  carcinoma  and  the 
sarcoma.  They  may  occur  at  almost  any  age  in  presence  of  a  primary 
growth  elsewhere,  of  which  they  are  metastatic  developments.  The  primary 
growth  may  be  situated  in  the  mammary  or  other  gland,  gastro-intestmal 
tract,  genito -urinary  apparatus,  or  bone.  The  secondary  growths  result 
from  the  involvement  of  a  vein  by  extension  of  the  primary  mass  and  the 
carriage  of  an  infective  embolus  to  the  pidmonary  cii'culation.  They  may 
also  originate  through  carriage  by  way  of  the  lymphatic  channels.  There 
may  be  a  history  of  operative  interference,  and  apparently  successful 
extirpation  of  the  primary  tumour. 

Morbid  anatomy. — Little  need  be  added  to  what  has  been  said 
under  the  head  of  Etiology.  The  primary  tumours  include  carcmoma, 
sarcoma,  lympho-sarcoma,  and  enchondroma.  Excluding  the  last,  which  is 
comparatively  rare  and  unimportant,  we  may  consider  one  or  two  of  their 
leading  features.  In  contrast  with  the  secondary  tumours,  they  are  usually 
single  and  form  one  continuous  mass  of  considerable  size,  ill-defined,  and 
extending  irregularly  into  the  surrounding  tissues.  The  growth  tends  to 
compress  the  lung,  which  gradually  loses  all  trace  of  its  structure,  and  is  con- 
verted into  a  soft,  friable,  airless  mass  of  greyish  colour.  The  pleura  may 
show  inflammatory  changes,  and  there  is  frequently  evidence  of  effusion — 
commonly  hcemorrhagic.  Other  organs  are  similarly  compressed,  with 
results  which  have  been  already  considered.  The  carcinoma  has  its  origin 
generally  in  the  bronchial  wall.  From  this  it  extends  to  the  peribronchial 
lymphatics,  and  thence  more  widely  and  rapidly.  The  bronchial  and  other 
glands  are  usually  involved.  The  sarcoma  starts  from  the  fibrous  tissue  about 
the  root,  and  thence  invades  the  lung  tissue  proper,  reaching  it  may  be  to  the 
pleura,  and  even  projecting  externally  from  the  surface  of  the  chest  wall. 
The  lympho-sarcoma  originates  in  the  bronchial  or  mediastinal  glands,  and 
thence  extends  to  the  lung.     The  tumour  tends  to  assume  large  proportions. 

The  secondary  tumours  include  all  the  tumours  which  tend  to  form 
metastases,  the  more  commonly  occurring  being  the  carcinoma  and 
sarcoma.  They  originate  by  embolism  of  an  infective  particle  carried  from 
the  primary  tumour,  wherever  seated,  or  by  carriage  through  the  lymphatic 
channels.  In  contrast  with  the  primary  tumoms,  they  are  generally  mul- 
tiple, roundish  in  form,  and  well  defined. 

Symptoms. — General  features. — The  symptoms  are  not  always 
characteristic.  The  clinical  picture  may  be  little  different  from  that  of 
a  chronic — or  even  an  acute — pulmonary  tuberculosis.  In  a  patient  with 
primary  cancer  elsewhere,  or  after  operation  for  the  removal  of  a  cancerous 
mass,  the  advent  of  such  lung  symptoms  will  natui'ally  have  greater 
significance.  In  some  cases  the  gradual  advance  of  the  cancerous  cachexia 
is  evident.  In  others  this  is  not  conspicuous.  With  increasing  size  of  the 
new  growth — particularly  primary  cancers — symptoms  referable  to  pressm-e 
are  wont  to  become  evident. 

Dyspnoea  is  a  conspicuous  feature.     This  may  supervene  gradually  in 
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relation  to  advancing  compression  of  lung  tissue,  or  more  rapidly  through 
pressure  on  the  trachea  or  bronchi.  Along  with  this  a  distressing  sense  of 
oppression  is  often  remarked.  Pain  is  present  in  var}ing  degree,  and  may 
be  interpreted  as  due  to  imphcation  of  the  pleura,  or  to  pressure  on  sensory 
nerves  of  the  thoracic  wall.  Cough  is  often  troublesome,  and  accompanied 
by  much  aggravation  of  pain.  Expectoration  may  differ  little  from  that 
of  other  chronic  respiratory  affections.  On  the  other  hand,  microscopic 
examination  may  reveal  the  presence  of  cancerous  cells.  The  discharge  may 
also  be  characteristically  blood-stained.  The  staining  is  hghter  or  darker  in 
different  cases — the  expectoration  being  then  aptly  Hkened  to  red  or  black 
currant  jelly.  In  some  cases  it  is  more  Hquid,  prune-juice  like.  Occasion- 
ally, serious  haemorrhage  occm-s,  which  may  lead  immediately  to  the  fatal 
issue.  As  the  growth  increases,  symptoms  of  pressure  become  more  con- 
spicuous. These  may  be  referable  directly  to  the  tumoiu'  or  to  glands, 
e.g.  bronchial,  tracheal,  or  even  axillary  and  cervical.  Thus  veins  may 
be  pressed  on,  giving  rise  to  turgescence  of  their  peripheral  distribution, 
and  of  anastomosing  branches,  and  swelhng  and  oedema  of  tissues.  The 
head,  neck,  and  upper  extremities — perhaps  on  one  side  only — may  be 
disturbed  in  this  fashion.  Or  pressure  may  be  exerted  on  important 
passages,  e.g.  oesophagus,  trachea,  bronchi,  with  corresponding  symptoms. 
Or  it  may  be  on  nerves,  e.g.  the  brachial  plexus,  with  resultant  nem"algia 
ari^d  pains,  or  the  recui'rent  laryngeal,  with  laryngeal  paralysis.  Or  other 
portions  of  the  vagus  or  the  phrenic  may  be  involved.  Pleural  effusion  is 
not  infrequent,  whether  the  pleura  be  evidently  involved  or  not.  The 
fluid  is  commonly,  though  not  certainly,  hsemorrhagic  in  character. 
Whether  fluid  be  present  or  not,  the  patient  tends  to  lie  on  the  affected 
side,  but  this  is  not  a  constant  rule. 

The  course  of  the  disease  is  various.  A  year  may  be  stated  as  an 
average  duration  from  the  time  that  the  diagnosis  is  made.  But  the  pro- 
gress may  be  much  more  rapid.  Some  cases,  indeed,  run  an  acute  course, 
like  acute  miliary  tuberculosis.  In  other  cases,  death  may  be  delayed  for 
a  couple  of  years.  With  the  progress  of  the  disease,  there  is  more  or  less 
evident  development  of  the  cancerous  cachexia,  and  the  patient's  strength 
gradually  ebbs  away.  Throughout  the  course,  perturbations  of  temperature 
frequently  occur.  The  cause  of  these  irregular  bouts  of  pyrexia  is  not 
always  clear,  and  they  may  prove  misleading. 

Physical  signs. — These,  taken  separately,  are  not  characteristic. 
Their  collective  presence,  however,  in  a  difficult  case  mil  point  to  the  lung 
as  the  seat  of  disease,  and  their  unusual  distribution  will  serve  to  exclude 
certain  of  the  more  commonly  occurring  pulmonary  lesions.  The  signs 
are  of  more  certain  value  in  primary  than  in  secondary  lesions.  There 
may  be  evident  projection  of  one  side  of  the  chest  with  diminution  of 
movement.  The  intercostal  spaces  may  be  normal  or  obliterated,  especially 
where  pleural  effusion  has  occurred.  Palpation  corroborates  inspection  in 
respect  of  altered  form  and  diminished  movement,  and  shows  vocal 
fremitus  to  be  variously  affected,  in  some  instances  increased,  in  others 
apparently  diminished  or  undistiu'bed.  Percussion  reveals  dulness — 
frequently  absolute — over  a  greater  or  less  area.  The  sense  of  strong 
resistance  is  often  striking.  On  auscultation,  the  respiratory  mm-mur 
is  fi'equently  enfeebled,  though  bronchial  in  quality.  Sometimes  it  is 
hardly  audible.  Crepitations  are  often  traceable,  and  it  may  be  rhonclii, 
or  coarser  accompaniments  in  relation  to  pressure  on  the  passages.  Vocal 
resonance  is  variously  affected  in  the  same  way  as  vocal  fremitus.     When 
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the  pleura  is  affected,  friction  may  be  determined,  and,  with  advancing 
effusion,  the  physical  signs  of  pleurisy  with  effusion. 

Diagnosis. — This  is  sometimes  difficult.  The  very  difficulty  of 
diagnosis,  however,  may  be  a  point  in  favour  of  a  new  growth.  The 
history  of  the  patient  may  be  important.  The  occurrence  of  lung  symp- 
toms in  a  patient  with  primary  cancer  elsewhere,  or  after  operation  for 
such  a  growth  in  any  portion  of  the  body,  should  arouse  suspicion  of 
metastatic  deposits  in  the  lungs.  The  presence  of  enlargement  of  axillary 
or  cervical  glands  is  not  opposed  to  the  diagnosis.  The  simultaneous 
advance  of  ill-health  and  emaciation,  with  sallow,  ansemic  facies,  and  of 
lung  symptoms  and  signs,  which  cannot  be  explained  along  other  hues, 
is  most  suggestive.  All  other  possibilities  must  of  course  be  carefully 
excluded,  more  especially  chronic  varieties  of  pulmonary  tuberculosis. 
Unilateral  disposition  and  unusual  character  of  physical  signs  may  be 
of  importance  in  this  connection.  Sometimes  the  strongest  corroboration 
is  derived  from  the  appearance  of  pressure  symptoms,  e.g.  engorgement 
and  oedema  of  head  and  neck  of  one  or  other  upper  extremity,  or 
paralytic  or  neuralgic  distui'bance.  The  expectoration,  while  affording 
negative  evidence  in  respect  of  tuberculosis  and  other  conditions,  may 
contain  suspicious  cells,  or  have  the  peculiar  black  currant  jelly  or  prune- 
juice  aspect  already  referred  to.  The  presence  of  a  htemorrhagic  effusion 
in  the  pleural  sac  is  significant,  and  the  effusion  may  also  contain  cells 
suggestive  of  a  cancerous  origin. 

Prognosis. — This  is  pre-eminently  unfavourable.  The  fatal  issue  may 
occur  rapidly — the  disease  running  a  rapid  course,  like  acute  miliary 
tuberculosis.  In  the  greater  proportion  of  cases  the  progress  is  more 
gradual.  Death  ensues  usually  within  eighteen  months  of  the  diagnosis 
being  established. 

Treatment. — Symptomatic  measures  are  alone  possible.  The  indica- 
tions for  these  are  similar  to  those  in  bronchial  and  pulmonary  disease. 


HYDATID  DISEASE. 

Etiology. — Invasion  of  the  lung  by  the  echinococcus  is  not  infrequent. 
Out  of  a  large  series  of  recorded  cases  of  hydatid  affection,  in  fully  8  per  cent, 
the  respiratory  organs  were  the  seat  of  disease.  In  many  instances,  how- 
ever, the  invasion  of  the  lungs  is  found  to  be  secondary  to  that  of  other 
organs, — as,  by  perforation  through  the  diaphragm  from  the  liver  or  by  way 
of  the  blood  stream.  Primary  affection  of  the  respiratory  organs  is  not 
so  common.  The  cysts  may  develop  in  the  lung  proper,  or  in  the  pleura. 
The  former  is  the  more  frequent  seat.  In  either  case,  if  small,  they  may 
give  rise  to  no  respiratory  symptoms,  and  the  general  health  remain 
unimpaired.  When  larger,  their  presence  is  manifested  by  pressure  effects 
or  secondary  inflammatory  changes,  perhaps  suppuration  or  gangrene. 
Cysts  or  portions  of  cysts,  or  their  contents,  may  be  discharged  in  various 
ways,  to  be  referred  to  presently.  Other  points  in  relation  to  the  etiology, 
such  as  their  geographical  distribution,  are  discussed  in  another  chapter. 

Morbid  anatomy. — Apart  from  what  has  been  said  above,  this 
need  not  be  discussed  here.  Further  consideration  of  the  anatomical 
appearances  will  be  found  in  relation  to  hydatids  elsewhere,  and  in  the 
sections  dealing  with  Suppuration  and  Gangrene  of  the  Lung. 

Symptoms, — There  may  be   an   absence   of   symptoms   altogether. 
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On  the  other  hand,  the  patient  may  suffer  from  recurrent — it  may  be 
daily — haemoptysis,  cough,  pain  in  the  chest,  breathlessness,  while  his 
general  condition  seems  little  prejudiced,  apart  from  anaemia  in  case  of 
frequent  hiemorrhage.  Or  graver  symptoms,  pointing  to  inflammatory 
disturbance  or  suppuration  or  gangrene,  may  supervene,  and  the  patient's 
general  condition  suffer  correspondingly.  The  physical  signs  are  not 
characteristic.  They  may  include  some  degree  of  bulging  of  one  side, 
diminished  movement,  dulness,  enfeeblement  of  breath  sounds,  diminution  of 
vocal  fremitus,  and  resonance.  Occasionally,  fluctuation  and  vibratory  thrill 
may  be  determined.  There  may  be  displacement  of  other  organs.  When 
suppuration  or  gangrene  has  supervened,  signs  suggestive  of  the  condition 
may  be  present.  There  may  thus  be  Httle  in  the  clinical  features  to  separate 
the  case  from  pulmonary  tuberculosis,  pleurisy,  or  sometimes  suppuration  or 
gangrene.  Doubtless  many  cases  of  hydatid  of  lung  have  been  misin- 
terpreted, up  to  a  certain  point.  But  the  patient  may  expectorate  one 
or  more  hydatid  cysts,  or  a  portion  of  the  contents  of  one.  Or  in  a  purulent 
discharge,^*?'  vias  naturalesov  otherwise,  booklets  or  portions  of  membrane 
may  be  determined.  The  progress  is  very  various  in  different  cases. 
Sometimes  a  sharp  haemorrhage  leads  to  the  fatal  issue.  The  patient  is 
liable  to  a  host  of  accidents  and  complications,  any  of  which  may  terminate 
his  life. 

Diagnosis. — In  cases  with  obscure  pulmonary  symptoms,  the 
possibility  of  hydatid  disease  must  be  kept  in  view.  More  especially  is 
this  a  wise  precaution  when  haemoptysis  recurs,  in  the  absence  of  other 
evidence  of  pulmonary  tuberculosis  or  circulatory  disease.  Expectoration, 
sanguineous  or  other,  should  be  carefully  searched,  for  the  presence  of 
portions  of  membranes  or  booklets.  When,  as  sometimes  happens,  a 
ccmplete  cyst  is  discharged  with  a  cough,  there  can  be  no  further  doubt. 
In  the  absence  of  such  positive  evidence,  it  is  only  possible  to  proceed  by 
the  careful  exclusion  of  other  conditions.  Exploratory  puncture  may 
prove  of  value,  where  physical  signs  are  sufficient  to  locaHse.  It  is  to  be 
borne  in  mind  that  a  suppurating  hydatid  may  be  thus  discovered,  even 
in  the  absence  of  pyrexia  or  marked  constitutional  distm-bance.  The 
possibility  of  a  primary  seat  in  the  liver,  with  ruj)ture  into  the  lung  or 
pleural  sac,  must  be  borne  in  mind,  as  also  the  presence  of  a  complicating 
pleurisy  with  effusion,  which  the  writer  has  seen  on  more  than  one 
occasion.  The  history  and  residence  of  the  patient,  as  pomting  to 
liability  to  infection,  will  be  of  moment.  This  is  referred  to  more  in  detail 
elsewhere,  in  connection  with  the  geographical  distribution  of  hydatids. 

•  Prognosis. — The  outlook  is  anxious.  In  some  instances  the  patient 
apparently  expectorates  the  hydatids  entirely,  with  a  disappearance  of 
symptoms.  The  possibility  of  accident  or  complications  is  imminent. 
Thus  the  patient  may  die  of  haemorrhage  or  inflammatory  changes,  with 
suppuration,  or  gangrene  may  supervene,  and  lead  to  death.  Or  perfora- 
tion may  occur  into  other  structures,  e.g.  pleura,  pericardium,  peritoneum, 
with  attendant  risks.  Suppuration  and  discharge  externally  may  have 
a  favourable  issue. 

Treatment. — So  soon  as  the  diagnosis  is  certain,  operative  measures 
should  be  considered,  and,  where  practicable,  carried  out.  The  details  of 
these  need  not  be  entered  on  here.  In  a  certain  number  of  cases,  aspira- 
tion with  a  fine  needle  has  sufficed.  Short  of  operative  interference  under 
suitable  conditions,  therapeutic  measures  are  not  of  special  value.  The 
treatment  is  in  most  part  symptomatic.  R.  W.  PHILIP. 


DISEASES  OF  THE  PLEURA.  255 

DISEASES  OE  THE  PLEURA. 

PLEUKISY— PLEUEITIS. 

Inflammation  of  the  pleura  may  originate  under  many  conditions,  may 
give  rise  to  symptoms  varying  in  amount  and  severity,  and  may  be  accom- 
panied by  anatomical  changes  of  considerable  diversity.  In  classifying 
cases  of  pleurisy,  therefore,  the  differences  in  their  mode  of  origin,  in  their 
clinical  symptoms,  or  in  their  anatomical  appearances,  may  be  adopted  as 
a  basis.  Thus  as  regards  etiology,  pleurisy  is  primary  or  secondary ;  as 
regards  symptoms  and  course,  acute  or  chronic,  and  as  regards  anatomical 
appearances,  dry  or  adhesive,  fibrinous,  sero-fibrinous,  or  purulent,  according 
to  the  amount  and  the  nature  of  the  exudation  which  accompanies  the 
inflammation.  It  is  convenient  to  employ  these  several  methods  of  classi- 
fication in  the  description  of  the  affection. 

Etiology. — Primary  pleurisy  comes  on  with  greater  or  less  sudden- 
ness in  those  who  are  apparently  healthy,  even  attacking  the  particu- 
larly strong  and  robust,  as  an  acute  affection  which  from  its  mode  of 
onset  and  clinical  history  greatly  resembles  an  acute  specific  disease.  In 
a  certain  proportion,  but  not  by  any  means  the  majority  of  cases,  it  is 
possible  to  obtain  a  history  of  a  chill  arising  from  some  exposure  to  wet  or 
cold,  contracted  some  hours,  from  twelve  to  forty-eight  perhaps,  before  the 
onset  of  the  symptoms  of  the  affection. 

Formerly,  primary  pleurisy  was  considered  to  be  idiopathic  in  origin, 
but  evidence  seems  to  be  accumulating  to  stamp  the  cases  in  which  a 
history  of  a  chill  cannot  be  obtained  (as  indeed  some  in  which  it  can) 
as  tuberculous,  as  being  in  fact  due  to  the  presence  of  tubercle  bacilli. 
The  points  in  favour  of  this  view  may  be  briefly  mentioned.  In  the  first 
place,  tubercle  bacilli  have  actually  been  demonstrated  in  the  exudation 
in  a  few  cases  of  acute  pleurisy,  and  in  a  much  larger  number  the  exuda- 
tion itself  when  injected  into  suitable  animals  has  produced  tuberculosis 
in  them.  This  last  experiment  has  been  successful  in  upwards  of  60  per 
cent,  of  the  cases  tested.  In  addition  to  this  experimental  evidence, 
Netter  has  shown  that  many  patients  who  have  been  attacked  by  pleurisy 
a  frigore,  react  to  injections  of  tuberculin  almost  as  readily  as  cases  of 
confirmed  tuberculosis,  and,  on  the  other  hand,  Debove  and  Renault  have 
conclusively  demonstrated  the  presence  of  tuberculin  in  the  exudations 
in  many  doubtful  cases.  Secondly,  in  many  instances  post-mortem  ex- 
amination of  patients  in  whom  acute  pleurisy  has  arisen  suddenly  without 
previous  apparent  ill  health,  when  death  has  taken  place  from  some  cause 
early  in  the  course  of  the  affection,  has  demonstrated  the  presence  of 
pulmonary  tubercle.  Furthermore,  although  the  exact  result  of  tracing 
•  the  after  histories  of  cases  of  acute  pleurisy  by  different  observers  naturally 
differs  to  a  certain  extent,  there  is  a  general  agreement  that  a  consider- 
able proportion — from  30  to  40  per  cent. — die  of  tuberculosis.  Thus  it 
will  be  seen  that  the  evidence  in  favour  of  the  tuberculous  origin  of  many 
cases  of  so-called  idiopathic  acute  primary  pleurisy  is  very  strong.  It  is 
not  unlikely  that  a  more  systematic  examination  of  the  previous  and  after- 
histories  of  each  case  might  even  establish  the  percentage  of  tuberculous 
pleurisies  as  high  as  70  to  75,  the  proportion  arrived  at  by  certain  French  ob- 
servers.   If  this  should  prove  to  be  the  case,  instances  of  idiopathic  primary 
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pleurisy  must  be  few  and  far  between,  especially  as  in  certain  of  the 
non-tuherculous  cases  other  species  of  micro-organisms,  to  be  presently 
mentioned,  have  been  isolated  from  the  inflammatory  exudations.  It 
should  be  remembered,  too,  that  when  cases  are  proved  to  be  tuberculous 
in  origin,  they  do  not,  strictly  speaking,  belong  to  the  category  of  primary 
pleurisies,  insomuch  as  the  affection  is  in  the  vast  majority  of  cases 
secondary  to  the  deposit  of  tubercle  in  the  lung  or  elsewhere. 

Secondary  plexirisy  may  arise  in  the  course  of  many  affections,, 
both  general  and  local.  As  the  most  familiar  instance,  we  may  mention 
the  pleurisy  which  invariably  accompanies  acute  lobar  pneumonia.  As 
the  cause  of  this  form  of  pneumonia  is  now  generally  thought  to  be  the 
pneumococcus  pneumonias  (of  Talamon  and  A.  Frankel),  this  micro-organism 
must  also  be  looked  upon  as  the  exciter  of  the  pleurisy  which  accom- 
panies the  lung  inflammation.  Some  cases  have  been  described  in  which 
pleurisy  alone  has  occurred  from  pneumococcal  infection,  without  the  usual 
pneumonia.  In  such  cases  the  pleurisy  would  have  to  be  considered  as 
a  primary  affection.  Pleurisy  may  complicate  scarlet  fever,  diphtheria, 
typhus  fever,  puerperal  fever,  smallpox,  pyaemia,  and  the  like,  but  whether 
it  is  to  be  in  each  case  attributed  directly  to  the  specific  microbe 
which  may  be  presumed  to  have  caused  the  original  affection  or  not, 
cannot  be  definitely  stated.  Secondary  pleurisy  also  may  occur  in 
rheumatic  fever,  and  in  acute  and  chronic  Bright's  disease,  but  the  cause  of 
its  so  arising  is  not  at  present  clear ;  when,  however,  it  complicates  the  end 
of  various  chronic  diseases,  such  as  ckrhosis  of  the  liver,  chronic  Bright's 
disease  and  cancer.  Osier  suggests  that  it  may  be  tuberculous  in  origin. 
As  regards  the  secondary  pleurisies,  which  are  local  to  all  appearance, 
traumatic  pleurisy  may  arise  from  blows  on  the  chest,  even  without  any 
fracture  of  ribs,  V)ut  is  natiu'ally  more  Kkely  to  follow  the  latter,  which 
indeed,  among  the  civil  population,  is  the  most  usual  form  of  injury  to  the 
chest ;  although  bullet  wounds,  stabs,  and  the  like,  sufficiently  common  in 
military  siu'gery,  occasionally  take  place.  In  such  cases,  however,  the 
pleurisy  is  likely  to  be  complicated  by  the  effusion  of  blood  into  the  pleural 
cavity.  The  entrance  of  pus  from  the  penetration  of  an  abscess  in  the 
neighbourhood,  pulmonary,  hepatic,  splenic,  or  abdominal,  also  sets  up  what 
may  be  considered  a  traumatic  pleurisy.  The  rupture  of  a  blood  vessel, 
or  the  leaking  of  an  aneurysm  into  the  cavity,  might  also,  if  it  did 
not  at  once  produce  fatal  haemorrhage,  set  up  pleural  inflammation. 
Perhaps  the  most  frequent  of  aH  varieties  of  local  pleurisy  is  that  due  to 
the  presence  of  tubercle  in  the  subjacent  lung ;  and,  indeed,  it  may  be  safely 
affirmed  that  hardly  a  case  of  pulmonary  tuberculosis  escapes  a  greater  or 
lesser  amount  of  pleural  inflammation.  Pleurisy  is  wont  to  accompany 
gangrene  and  new  growths  of  the  lung,  as  well  as  pericarditis,  new  growths 
in  the  mediastinum,  aneurysms  of  the  aorta,  and  also,  in  some  instances, 
enlarged  bronchial  glands. 

Pleurisy  may  attack  either  sex,  but  the  male,  as  being  more  exposed 
to  alterations  of  temperature,  is  somewhat  more  prone  to  the  affection ;  and 
at  any  age,  with  the  doubtful  exception  of  very  young  children  or  infants. 
Occupation  appears  to  have  no  specific  action  in  its  production.  The  left 
side  is  rather  more  frequently  attacked  than  the  right,  the  side  more 
exposed  to  cold  than  the  opposite,  and  the  lower  than  the  upper  part  of 
the  pleura.  Any  condition  lowering  the  general  health,  such  as  mental 
anxiety,  insufficient  food,  alcoholism,  insanitary  conditions,  and  the  like, 
appears  to  predispose  to  pleiu'isy. 
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Pathology  and  morbid  anatomy. — As  inflammation  of  the 
pleura  occurs  in  different  degrees,  so  the  amount  and  composition  of  the 
exudation  poiu"ed  out,  as  well  as  the  extent  and  distribution  of  the  inflamed 
parts,  vary  greatly.  Either  the  visceral  or  the  parietal  pleura  may  be 
attacked,  but  most  commonly  both  of  the  pleural  surfaces  are  implicated. 

The  first  change  which  occurs  in  a  serous  memlnrane  during  the  process 
of  inflammation  appears  to  be  an  engorgement  of  the  blood  vessels  over  the 
inflamed  focus :  with  this  engorgement  there  is  more  or  less  exudation  of 
Ipnph,  with  or  without  pimctate  haemorrhages  into  the  membrane.  At  the 
same  time  the  endothelium  co^'ering  the  serous  surface  becomes  cloudy,  and 
the  cells  proliferate.  In  the  human  subject  the  inflammatory  process  may 
begin  in  the  pleura  at  one  or  more  foci,  and  when  there  are  several 
foci  there  is  tendency  for  them  to  coalesce  by  spreading.  The  intensity 
of  the  exudation  in  all  probability  depends  upon  the  nature  and  severity 
of  the  irritation,  and  upon  the  condition  of  the  body  attacked. 

The  amount  and  nature  of  the  exudation  have  been  used,  as  before 
mentioned,  as  a  basis  for  an  anatomical  classification  of  pleurisies  which  is 
often  employed  for  pui'poses  of  description.  While  acknowledging  the 
convenience  of  this  classification,  it  should  be  remembered  that  it  is  a 
purely  arbitrary  one,  and  that  each  class  tends  to  run  into  the  next.  The 
four  classes  are  as  follows : — (1)  Pleurisy  with  scanty  effusion  (dry  or 
adhesive);  (2)  pleurisy  with  abundant  fibrinous  effusion;  (3)  pleurisy 
with  sero-fibrinous  effusion  ;  (4)  pleurisy  with  purulent  effusion. 

It  will  be  seen  that  the  first  two  classes  could  be  included  under 
the  head  of  pleurisy  with  fibrinous  effusion  (scanty  or  abundant),  and 
also  that  the  classes  1,  2  and  3  might  be  called  pleurisy  with  non- 
purulent effusion  as  contrasted  with  class  4,  pleurisy  with  purulent 
effusion.  Before  proceeding  to  the  description  of  the  different  classes, 
it  will  be  as  well  to  consider  shortly  the  chief  facts  which  have  been 
collected,  showing  the  relation  of  micro-organisms  to  the  causation  of 
the  disease.  This  subject  has  of  necessity  been  mentioned  incidentally  in 
the  preceding  paragraphs.  It  will  be  as  well  in  this  connection  to  deal 
first  of  all  with  purulent  pleurisy. 

The  presence  of  micro-organisms  in  purulent  exudations  is  practically 
constant,  although  the  microbes  are  not  the  same  in  every  case.  Those 
which  have  been  most  frequently  isolated  are: — Pneumococcus  or  dijjlo- 
coccus,  Streptococcus  'pyogenes,  B.  tuberculosis,  Staphylococcus  'pyogenes ;  but 
other  species  have  also  been  found,  e.g.  saprophytic  microbes,  B.  typhosus, 
bacillus  of  influenza,  Friedlander's  pneumo-bacillus,  and  so  on.  Each 
species  is  not,  however,  always  isolated  pure  from  these  exudations; 
sometimes  two  or  more  are  associated.  Thus  the  pneumococcus  may  be 
associated  with  streptococcus  and  staphylococcus  pyogenes,  as  may  also  the 
B.  tulerculosis  with  these  or  with  saprophytic  micro-organisms.  The  very 
constant  appearance  of  micro-organisms  in  purulent  pleurisies  makes  it 
highly  probable  that  it  is  to  their  presence  the  condition  is  due.  This  is 
all  the  more  likely  as  the  organisms  most  frequently  isolated  are  those 
known  by  experiment  to  be  inciters  of  inflammation  and  pus  producers. 
Thus  the  pneumococcus  of  Erankel  is  esteemed  "  as  the  principal  exciter 
of  inflammation  of  infectious  nature  in  the  human  body  " ;  the  streptococcus 
pyogenes  and  the  staphylococcus  pyogenes  are  some  of  the  chief  pus  pro- 
ducers, and  the  tubercle  bacillus  has  also  been  demonstrated  as  having  a 
suniiar  property. 

Considering  the  non-purulent  pleurisies  together,  it  must  be  confessed 
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that  the  positive  evidence  in  favour  of  their  bacterial  origin  is  not  so  con- 
clusive. It  is  known,  however,  as  was  mentioned  in  the  preceding 
section,  that  the  tubercle  bacillus  is  present  in  a  certain  proportion  of 
sero-fibrinous  cases ;  in  some  others,  streptococci,  staphylococci  or  pneumo- 
cocci  have  been  demonstrated,  but  as  a  rule  the  exudations,  according  to 
experiments  which  have  been  made  so  far,  have  proved  to  be  non-bacterial. 
We  know  little  about  the  presence  or  absence  of  bacteria  in  cases  of 
localised  or  dry  pleurisy,  or,  indeed,  whether  the  irritation  of  a  growth  in 
the  lung,  for  example,  is  capable  of  causing  pleural  inflammation  of  itself 
without  any  other  factor  entering  in;  it  is  not  even  certain  whether 
the  tubercle  bacillus  is  the  direct  cause  of  the  pleurisy  which  follows 
the  presence  of  superficial  tubercle  in  the  lungs,  although  this  is  highly 
probable. 

To  summarise,  then,  we  may  say  that  pleurisy  with  purulent  exudation 
is  almost  certainly  of  bacterial  origin,  and  that  a  number  of  cases  of  non- 
purulent pleurisy  may  also  be  included  in  the  same  category,  while  it  is 
not  at  present  possible  to  deny  that  some  cases  may  be  of  non-bacterial 
origin.  It  is  clear,  however,  that  there  is  no  one  specific  micro-organism 
which  produces  pleurisy;  many  species  may  set  it  up,  but  the  B.  tuherculosis, 
the  Pneumococcus  and  the  Streptococcus  pyoge7ies  more  frequently  than  others. 

As  a  kind  of  rider  to  the  problem  as  to  the  bacterial  origin  of 
pleurisy,  is  the  question,  which  strictly  speaking  belongs  to  the  etiology  of 
the  disease,  as  to  the  part  played  by  catching  cold  or  a  chill  on  the  one 
hand,  and  by  trauma  on  the  other,  when  either  precedes  the  appearance  of 
pleurisy.  Are  they  exciting  or  only  predisposing  causes  ?  Without  laying 
down  any  absolute  dogma  on  the  subject,  it  may  be  said  that  the  trend  of 
opinion  is  in  the  direction  of  regarding  them  as  only  predisposing  causes ; 
a  chill  acting  by  producing  a  general  effect  upon  the  organism,  and  trauma 
by  producing  a  local,  and  perhaps  a  general  effect,  sufficient  to  diminish 
its  power  of  resistance  to  the  attack  of  the  micro-organisms,  which  are 
only  waiting  their  opportunity. 

Dry  pleurisy,  pleuritis  sicca,  adhesive  pleurisy. — In  this  variety  the 
inflammation  is  generally  confined  to  small  foci,  and  the  exudation  is  very 
scanty,  in  some  instances  hardly  appreciable.  At  other  times  the  exuda- 
tion, though  slight  in  amount,  is  of  definite  fibrinous  nature.  Adhesion 
of  the  two  surfaces  may  follow  here  and  there ;  this  often  hajjpens  in 
lung  tuberculosis. 

Pleurisy  with  fibrinous  effusion. — A  typical  example  of  this  variety  of 
pleurisy  is  seen  in  connection  with  lobar  pneumonia  (pleuro-pneumonia).  In 
it  there  is  exudation  at  various  foci,  which  tend  to  run  together,  of  highly 
coagulable  lymph  containing  a  variable  number  of  white  blood  corpuscles. 
The  latter,  by  breaking  up,  set  free  the  fibrin  ferment  which  is  necessary  to 
the  coagulation  of  the  lymph,  and  the  fibrin  is  deposited  upon  the  pleural 
surfaces  in  layers  of  different  thickness.  The  serum  resulting  from  the 
coagulation  is  scanty,  and  for  the  most  part  is  contained  in  the  meshes  of 
the  fibrin.  On  post-mortem  examination  of  such  cases,  the  visceral  and 
parietal  surfaces  of  the  pleura  may  be  completely  covered  with  rough  and 
even  shaggy  deposits  of  a  yellowish  white  colour,  and  shreds  or  bands  of 
the  same  material  are  seen  passing  from  one  surface  to  the  other.  These 
shreds  or  bands  are  often  very  soft  and  semifluid,  from  being  soaked  in  or 
from  containing  the  serous  fluid  which  results  from  the  coagulation  of  the 
lymph.  It  seems  probable  that  the  exudation  does  not  occur  all  at  once, 
but  that  the  deposit  may  be  built  up  layer  upon  layer. 
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The  exudation  takes  place  into  the  scanty  subserous  tissue  as  well  as 
upon  the  sui'face  of  the  pleura  itself ;  consec[uently,  in  some  cases,  the 
thickness  of  the  inflammatory  layer  may  be  very  considerable,  in  extreme 
examples  being  upwards  of  half  an  inch. 

The  changes  which  take  place  in  the  fibrinous  exudation  may  result 
in  complete  recovery,  by  the  immediate  absorption  of  the  fluid  portion, 
and  the  subsequent  absorption  of  the  solid  material.  Such  a  termina- 
tion may  be  hoped  for  in  healthy  persons  in  whom  the  disease  is  not 
excessively  severe,  and  in  whom  absorption  begins  at  an  early  period. 
The  absorption  is  said  to  take  place  chiefly  through  the  Ijmiphatics. 
In  incomplete  recovery,  with  a  more  or  less  complete  adhesion  of  the  two 
pleural  surfaces,  by  the  gradual  organisation  of  the  exudation  into 
connective  tissue.  Part  of  the  fibrinous  material,  however,  may  remain 
unorganised  between  the  thickened  siu"faces  of  the  pleura.  The  thickened 
pleura  may  also  after  a  time  undergo  more  or  less  complete  calcification 
(sometmies  called  ossification).  The  obliteration  of  the  pleural  cavity, 
and  the  adherence  of  the  limg  to  the  diaphragm,  must  of  necessity  produce 
changes  in  the  appearance  of  the  chest,  and  to  a  certain  extent  in  the 
position  of  the  thoracic  organs,  to  which  attention  will  be  directed  later. 
A  pleurisy  beginning  in  the  fibrinous  form  may,  under  unfavourable  cir- 
cumstances, become  purulent.  A  fibroid  condition  of  the  lung  is  an  occasional 
after-effect  of  fibrinous  pleurisy.  It  is  exceedingly  rare  for  death  to  result 
directly  from  this  form  of  pleurisy. 

Pleurisy  "with  sero-flbrinous  effusion. — Sero-fibrinous  pleurisy  shades 
off  into  the  preceding  form,  but  in  typical  cases  differs  materially  from  it. 
The  effusion  from  the  first  is  less  coagulable  or  contains  a  smaller  propor- 
tion of  the  fibrm- forming  materials  and  fewer  corpuscles,  so  that  the 
deposit  of  fibrin,  although  present  upon  the  surfaces  of  the  pleura,  is  never 
a  prominent  feature  of  the  inflammation.  It  would  seem  almost  as  though 
the  severity  of  the  process  is  less  than  in  the  preceding  form ;  the  fluid 
effused  being  a  more  dilute  lymph.  The  focus  of  inflammation  may  vary 
in  position  as  well  as  in  area,  but  the  exuded  fluid  always  collects  in 
the  lowest  part  of  the  pleural  ca^dty,  which  varies  with  the  position  of 
the  patient.  As  the  patient  generally  lies  upon  his  back,  the  fluid  gravi- 
tates to  the  lowest  part  behind,  not  at  first  compressing  the  lung,  which 
is  pushed  away  from  the  chest  wall  by  the  separation  of  the  ^dsceral  and 
parietal  surfaces  of  the  pleura,  and  as  it  were  floats  u]jon  the  surface  of  the 
fluid,  as  far  as  its  more  or  less  fixed  condition  will  permit.  Later  on,  as 
the  effusion  increases,  the  lung  may  become  compressed  against  the  spinal 
column,  and  in  extreme  cases  is  airless ;  at  the  same  time  the  pleural 
cavity,  being  greatly  distended,  pushes  to  the  opposite  side  the  mediastmum 
and  its  contents,  and  depresses  the  diaphragm,  and  with  it  the  abdominal 
contents,  e.g.  the  liver,  if  the  effusion  is  on  the  right  side,  and  the  stomach 
and  spleen,  if  it  is  upon  the  left.  The  quantity  of  fluid  contained  in  the 
pleura  in  such  cases  varies  greatly.  Two,  three,  or  four  pints  have  been 
withdrawn  by  a  single  aspiration,  and  this  amount  may  be  greatly  exceeded. 

The  fluid  itself  is  yellowish  or  greenish,  and  more  or  less  clear,  some- 
times containing  shreds  of  fibrin ;  it  is  alkaline,  of  specific  gravity  from 
1016  to  1023,  and  highly  albuminous,  containing  serum  globulin  and  senmi 
albumin  as  well  as  salts,  of  which  sodium  chloride  is  the  chief.  It  appears, 
therefore,  to  be  practically  a  more  or  less  dilute  serum.  The  deposit  upon 
both  surfaces  of  the  pleura  is  yelloT\ish  white,  and  as  a  rule  thin.  Some- 
times the  fluid  is  found  to  coagulate  after  removal  from  the  chest.     Con- 
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siderable  differences  are  observed  when  serous  effusion  occiu's  in  a  pleural 
cavity,  partially  obliterated  by  previous  inflammation  and  adhesion.  In 
such  cases  the  position  of  the  fluid  and  the  direction  of  its  spread  are 
governed  by  these  adhesions,  and  the  fluid  may  be  confined  irregularly  in 
cavities  formed  by  them, — loculated  or  encapsuled  effusions  result. 

Serous  pleurisy  or  pleurisy  with  effusion,  although  it  may  occur  under  • 
other  conditions,  is  most  commonly  of  tuberculous  origin.  Cases  of  serous 
effusion  may  terminate  in — complete  recovery,  when  absorption  of  the 
fluid  takes  place  quickly,  the  deposit  upon  the  lung  not  having  become 
organised,  a  due  expansion  after  the  decrease  of  the  fluid  is  possible. 
The  deposit  also  upon  the  pleural  surfaces  may  be  entirely  absorbed,  and 
the  displaced  organs  resume  their  natural  position ;  incomplete  recovery, 
with  a  partial  expansion  of  the  compressed  lung,  is  often  the  best 
that  can  be  expected.  Too  often  the  absorption  of  the  fluid  is  slow  and 
prolonged,  in  which  case  the  lung  is  exceedingly  unlikely  to  resume  its 
former  dimensions,  the  organised  deposit  upon  it  being  a  great  hindrance. 
As  a  consequence  of  the  non-expansion  of  the  lung  as  the  fluid  decreases, 
the  thoracic  cavity  has  a  tendency  to  diminish,  the  chest  walls  fall  in,  the 
intercostal  spaces  are  narrowed,  the  diaphragm  is  drawn  up,  and  the 
abdominal  organs  encroach  upon  the  thoracic  cavity.  The  heart  is  drawn, 
by  the  contraction  of  the  fibrous  adhesions,  towards  the  affected  side,  and 
with  the  rise  of  the  diaphragm  the  apex  beat  is  sometimes  found  in  the 
third,  or  even  the  second  interspace ;  the  shoulder  of  the  affected  side 
drops,  the  side  moves  imperfectly  in  respiration,  and  the  spinal  column 
may  become  more  or  less  curved  towards  the  affected  side.  Sometimes 
the  thickness  of  the  pleura  remains  for  years  an  inch  or  upwards. 
Fibroid  phthisis,  from  the  development  of  fibrous  tissue  in  a  lung  which 
has  been  compressed  by  the  fluid,  is  by  no  means  rare.  Bronchiectasis 
may  also  occur  as  a  sequence  of  the  compression  of  the  lung.  The  fibrous 
tissue  which  produces  these  effects  seems  to  arise  from  a  low  form  of 
interstitial  pneumonia.  Serous  effusions  may  sometimes  become  purulent. 
Pleurisy  with  serous  effusion  may  occasionally  terminate  in  death;  in 
acute  cases,  from  compression  of  the  lung  interfering  with  due  aeration 
of  the  blood ;  from  compression  of  the  heart  producing  fatal  syncope,  or 
from  engorgement  of  the  right  side  of  it  from  obstructed  pulmonary 
circulation.  From  this  latter  cause  acute  fatal  oedema  of  the  lung  may 
occur.     Death  may  also  result  indirectly  from  empyema  or  phthisis. 

Pleurisy  with  purulent  effusion  {Empyema).  —  In  this  variety  of 
pleurisy,  commonly  termed  empyema,  the  effusion  which  takes  place, 
although  possibly  richer  in  colourless  corpuscles  from  the  first,  is 
probably  not  always  at  once  pm'ulent.  Micro-organisms  are  always 
present.  It  would  seem  that  the  exciting  inflammation  must  be  severe, 
producing  a  condition  of  the  blood  vessels  by  wiiich  the  corpuscles  pass 
through  their  walls  with  unusual  facility.  In  the  effused  fluid  these 
corpuscles  speedily  multiply,  then  die,  and  pus  is  produced.  The  effusion 
is  generally  thick  and  creamy,  of  a  greenish  yellow  colour,  very  viscid,  and, 
on  standing,  separates  into  two  layers,  the  lower  layer  of  corpuscles  and 
the  upper  of  liquor  puris.  It  may,  however,  be  thin,  pale,  and  watery. 
It  is  generally  odourless,  and  alkaline  in  reaction.  The  purulent  effusion 
does  not,  as  a  rule,  contain  any  shreds  of  fibrin,  and  it  is  thought  that  if 
fibrin  is  formed,  it  undergoes  resolution.  The  deposit  upon  the  pleural 
surfaces  is  comparatively  thin,  and  consists  chiefly  of  precipitated  cor- 
puscles.    Purulent  pleurisy  may  terminate  in  complete  recovery.     This, 
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however,  is  not  so  likely  to  occur  as  in  the  serous  variety,  and  very 
seldom  happens,  unless  the  empyema  is  evacuated  early.  In  rare  cases 
it  is  said  that  the  fluid  portion  of  the  pus  is  absorbed,  and  that  the  cor- 
puscles undergo  caseation  and  subsequent  absorption.  This  termination, 
however,  must  be  considered  very  uncommon.  Pneumococcal  empyema 
is  the  most  favourable  variety. 

It  may  also  terminate  in  incomplete  recovery.  If  the  empyema  re- 
mains undisturbed  for  some  time,  it  tends  to  point,  and  may  be  discharged 
hy  perforation  of  the  chest  wall.  The  usual  position  for  this  pointing  is  in 
front  of  the  chest  at  the  fifth  interspace,  close  to  the  edge  of  the  pectoralis 
major  (Marshall) ;  it  may  also  open  higher  than  this,  or,  indeed,  at  any 
position  as  low  down  as  the  pleural  cavity  extends.  It  may,  by  tracking 
through  the  muscles,  point  in  almost  any  part  uj)on  the  surface.  It  may 
open  through  the  lung  tissue  and  be  discharged  through  the  bronchus  and 
trachea,  or  it  may  find  its  way  into  the  neighbouring  serous  cavities,  the 
pericardium  or  peritoneum. 

Finally,  empyema  may  terminate  in  death,  either  from  the  causes 
enumerated  under  the  head  of  serous  pleurisy,  asphyxia,  or  syncope ;  from 
long-continued  hectic  fever,  or  from  pyaemia  or  lardaceous  disease ;  also 
by  its  bursting  into  the  pericardium  or  peritoneum,  from  pericarditis 
or  peritonitis. 

Hsemorrhagic  pleurisy. — Some  would  add  to  the  four  classes  of  pleur- 
isies already  treated  of,  a  fifth,  namely,  htemorrhagic  pleurisy,  a  variety 
in  which  the  effusion  is  blood-stained  to  a  greater  or  lesser  degree.  It 
seems,  however,  unnecessary  to  do  this.  Blood  is  found  in  the  effusion 
under  several  conditions,  namely — when  primary  pleurisy  is  attended 
with  great  hyperemia,  so  that  rupture  of  or  oozmg  from  the  blood  vessels 
occurs  (which  is  very  rare) ;  when  some  newly-formed  blood  vessels  in 
the  organising  fibrinous  deposit  give  way;  in  such  affections  as  cancer, 
Bright's  disease,  or  cirrhosis  of  the  liver ;  also  in  malignant  fevers,  in 
which  there  is  great  asthenia.  The  explanation  of  the  hsemorrhagic 
exudation  in  these  cases  is  very  difficult.  In  rare  cases  of  haemophilia 
and  scurvy. 

To  conclude  the  section  on  the  pathology  of  pleurisy,  one  other  point 
of  interest  may  be  mentioned ;  in  some  instances,  fluid  accumulates,  over 
and  over  again,  in  the  pleural  cavities  after  removal.  As  regards  the 
purulent  eff'usion,  it  is  not,  of  course,  uncommon  for  a  so-called  pyogenic 
membrane  to  be  formed,  which  would  account  for  the  phenomenon ;  but 
with  respect  to  the  serous  effusion  such  a  reaccumulation  is  more  diffi- 
cult to  explain.  In  the  latter  case,  however,  the  fluid  becomes  more  and 
more  diluted,  and  approaches  in  composition  to  the  fluid  of  hydrothorax, 
and  the  condition  is,  indeed,  hardly  to  be  distinguished  from  a  dropsy  of 
the  serous  membrane. 

Symptoms. — In  describing  the  clinical  phenomena  of  pleurisy, 
it  will  be  as  well  to  consider  those  of  the  four  chief  anatomical  forms 
seriatim.  In  pleuritis  sicca  there  is  naturally  but  httle  constitutional 
disturbance,  and  the  chief,  and  probably  the  only,  symptom  is  a  pain 
in  the  chest  over  the  situation  of  the  inflamed  patch.  Such  pains  are  very 
frequent  in  tuberculous  disease  of  the  lung,  and  though  sometimes  severe, 
are  seldom  of  long  duration. 

Fibrinous  pleurisy  may  be  merely  an  exaggerated  form  of  the  fore- 
going, the  only  difference  being  more  extensive  exudation ;  as  such  it 
occurs  in  lung  tubercle,  cancer,  abscess  or  gangrene,  giving  rise  to  pain 
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in  the  side  or  elsewhere,  and  more  or  less  fever  with  perhaps  dry  cough. 
These  symptoms  may  be  of  short  dm-ation.  With  the  symptoms  there  is 
impaired  resonance,  harsh  breathing,  and  a  friction  rub  of  more  or  less  ex- 
tensive area  on  physical  examination.  More  frequently  fibrinous  pleurisy 
is  secondary  to  pneumonia  (acute  lobar),  and  may  be  considered  part  of 
the  pneumococcal  infection.  Under  such  circumstancesit  may  appear  at 
the  beginning,  which  is  most  common,  or  at  a  later  period  in  the  course 
of  the  affection.  Its  symptoms,  with  the  exception  of  the  pain  in  the  side, 
cannot  be  distinguished  from  those  of  the  pneumonia  of  which  it  forms 
a  part.  Occasionally  fibrinous  pleurisy  is  primary,  and,  if  then  due  to 
pneumococcal  infection,  gives  rise  to  symptoms  which  are  almost  exactly 
lilce  those  of  pneumococcal  pneumonia,  may  be  accompanied  by  labial 
herpes,  and  defervesces  by  crisis.  It  should  be  noted,  however,_  that 
primary  pneumococcal  pleurisy  is  usually  accompanied  by  sero-fibrinous,. 
and  very  often  by  purulent  effusion, 

Sero-fibrinous  pleurisy  is  the  most  usual  form  of  primary  pleurisy, 
which  arises  suddenly  in  the  apparently  healthy  as  an  acute  affection  with 
or  without  previous  history  of  a  chill.  As  we  have  seen,  it  is  very 
frequently  tuberculous  in  origin,  but  is  also  associated  with  other  micro- 
organisms (pneumococcus,  streptococcus,  and  the  like).  This  affection 
presents  in  the  most  typical  form  the  cardinal  symptoms  of  pleurisy,, 
viz.  pain  in  the  side  with  fever,  dry  cough  and  interference  with  respira- 
tion.    It  will  be  best  to  consider  some  of  the  chief  symptoms  separately. 

It  seldom  happens  that  the  disease  is  ushered  in  by  any  well-marked 
rigor,  but  shivering  of  greater  or  less  severity  may  occur,  and  may 
also  recm-  for  several  days  after  the  commencement  of  the  disease.  In 
children,  headache,  vomiting,  or  convulsions  may  represent  the  rigor.  The 
temperatiu'e,  except  in  specially  severe  cases,  is  seldom  higher  than  102°  F. 
There  may  be  more  or  less  constitutional  disturbance,  with  headache,  rapid 
pulse,  100  or  120  per  minute,  furred  tongue,  pains  in  the  back  and  loins, 
and  febrile  mine,  which  is  concentrated  and  high-colom-ed.  It  should  be 
remembered,  how^ever,  that  these  symptoms  may  be  almost  entirely  absent,. 
and  the  temperature  may  be  only  a  degree  or  so  above  normal.  Again, 
the  symptoms  of  fever  may  very  quickly  subside,  or  may  remain  more  or 
less  marked  for  some  time,  even  weeks  ;  or  the  temperature,  rising  for  the 
first  three  or  fom^  days,  may  continue  at  the  maximum,  with  slight  varia- 
tions, for  a  week  or  more,  with  slight  morning  remissions,  and  may  then 
tend  to  gradually  fall  to  normal  in  the  morning,  with  an  evening  rise 
of  2°  or  3°.  If  the  raised  temperature  continues  for  more  than  two  or 
three  weeks,  and  its  maximum  exceeds  102°,  it  is  almost  certain,  either 
that  we  have  to  do  with  tuberculous  pleurisy,  or  that  the  effused  fluid  is 
pm'ulent. 

A  sudden  pain  or  stitch  in  the  affected  side  is  generally  present 
in  pleurisy.  It  is  increased  by  taking  a  deep  breath,  and  may  prevent 
any  but  the  shallowest  respirations ;  it  is  also  increased  by  movement, 
and  by  pressure,  unless  firm,  evenly  applied,  and  well  -  sustained. 
Generally  speaking,  the  pain  is  very  acute  and  stabbing.  Although 
confined  to  a  definite  area,  it  is  seldom  localised  to  a  small  spot,  and 
may  be  very  diffused,  being  sometimes  marked,  even  at  a  distance 
from  the  seat  of  the  lesion.  It  is  occasionally  felt  on  the  opposite 
side  of  the  chest,  as  well  as  upon  the  side  of  the  pleural  inflamma- 
tion ;  it  may  be  felt  in  the  shoulder,  axilla,  over  the  sternum,  or  beneath 
the   clavicle,  and  when  the   diaphragmatic  plem-a  is  affected,  over  the 
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cartilages  of  the  false  ribs.  As  the  effusion  increases,  the  pain  diminishes 
or  disappears.  It  may  return  as  the  effusion  subsides,  but  is  not  then  of 
such  a  severe  stabbing  character  as  before.  It  is  said  that  the  pain  lasts 
longer,  and  may  be  more  severe,  in  cases  of  tuberculous  pleurisy,  and  in 
cases  of  purulent  effusion. 

It  should  be  recollected,  however,  that  the  pain  is  not  always  well 
marked — as,  when  the  effusion  is  slow,  or  the  condition  producing  it  chronic, 
it  may  be  only  very  slight,  and  insufficient  to  call  attention  to  the  new 
condition.  It  is  also  sUght,  and  sometimes  absent,  in  cases  of  very  young 
children,  in  old  people,  and  in  the  insane.  It  has,  however,  been  calculated 
that  pain,  of  greater  or  lesser  severity,  occurs  in  about  80  to  90  per  cent, 
of  all  cases. 

From  the  first  the  respirations  are  almost  certainly  increased  in 
number,  and  are  shallow  in  character,  averaging  from  25  to  30  per 
minute.  The  shallowness  of  the  respirations  may  be  due  to  the  pain 
which  a  deeper  breath  causes,  and  which  the  patient  tries  to  avoid  by 
breathing  incompletely.  Later  on  it  is  due  to  the  fact  that  one  lung  has 
to  do  the  work  of  two.  The  febrile  movement  adds  to  the  rapidity  of  the 
respirations.  In  severe  cases,  and  when  the  effusion  is  very  excessive,  the 
dyspnoea  may  be  still  greater,  with  laborious  respiratory  efforts,  in  which 
the  extraordinary  muscles  of  respiration  are  called  into  play,  and  there 
are  indications  of  insufficient  aeration  of  the  blood,  shown  by  blueness  of 
the  lips,  and  coldness  and  blueness  of  the  extremities.  If  the  condition 
remains  unrelieved,  the  patient  gradually  becomes  asphyxiated.  In  ordinary 
cases,  however,  there  is  remarkably  little  dyspnoea  as  long  as  the  patient 
is  undisturbed  and  quiet,  even  if  the  fluid  in  the  chest  is  considerable. 

Cough,  generally  of  a  dry,  harassing  character,  is  commonly  present. 
It  is  ineffective,  and  adds  greatly  to  the  pain.  If  there  is,  at  the  same 
time  some  amount  of  bronchitis,  or  congestion  of  the  lung,  the  cough  is 
accompanied  by  more  or  less  frothy  expectoration. 

The  patient  is  seldom  able  to  lie  in  any  position  indifferently.  As  a 
general  rule,  at  first  it  is  impossible  for  him  to  lie  upon  the  affected  side,  as 
by  so  doing  the  pain  is  increased,  and  he  must  lie  upon  his  back,  or  towards 
the  sound  side.  When  the  effusion  separates  the  two  surfaces  of  the  pleura, 
this  is  no  longer  the  case  ;  the  patient  can  lie  upon  either  side,  but,  later 
on,  if  the  accumulating  fluid  is  considerable,  he  lies  towards  the  affected 
side,  in  order  to  take  off  the  pressure  from  the  sound  side.  Occasionally 
we  meet  with  cases  of  pleurisy  with  considerable  effusion,  in  which  there 
is  no  history  of  inconvenience  of  any  kind  in  any  marked  degree. 

Purulent  pleurisy  may  occur  as  a  primary  pleurisy,  apparently 
from  the  same  causes  as  sero-fibrinous,  and  the  difference  in  the  exudation 
is  generally  to  be  attributed  to  the  condition  of  the  patient.  Thus  it  is 
wont  to  replace  the  usual  form  of  exudation  when  the  patient  is  in  poor 
health,  and  is  the  form  of  acute  pleurisies  often  found  in  children.  It  may 
also  arise,  we  may  presume,  from  a  more  virulent  infection.  It  is  fre- 
quently associated  with  lobar  pneumonia,  especially  at  the  end  of  the 
affection ;  with  scarlet  fever,  typhoid  fever,  and  occasionally  with  other 
infectious  fevers  as  a  complication.  It  is  sometimes  tuberculous,  but  not  so 
often  as  the  preceding  variety.  It  is  the  form  especially  likely  to  arise 
from  penetration  of  the  pleura  by  malignant  disease  of  the  lung  or  oeso- 
phagus, or  by  tuberculous  vomicae.  Traumatic  pleurisy  may  also  be 
purulent.  Sero-fibrinous  pleurisy  may  be  converted  into  empyema  by  the 
introduction  of  atmospheric  germs  in  the  operation  of  tapping  the  chest. 
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"When  the  fluid  within  the  chest  is  purulent,  there  may  be,  in  addition  to 
or  modifying  the  preceding  symptoms,  the  following : — Eigors  or  repeated 
shiverings  occurring  some  days  after  the  first  appearance  of  the  pleurisy ; 
distinct  hectic  fever,  the  temperature  chart  being  marked  by  regular  rises 
of  several  degrees  in  the  evening,  and  corresponding  falls  in  the  morning  to 
about  normal.  Night  or  sleep  sweats,  harsh  skin,  increasing  emaciation,  and 
if  the  case  is  allowed  to  go  on  without  operative  interference,  clubbing  of  the 
fingers.  The  appearance  of  a  localised  redness  and  oedema  of  the  surface, 
witii  the  skin  shining  and  glazed  over  the  swelling,  and  a  sense  of  fluctua- 
tion on  the  application  of  the  fingers,  indicate  the  pointing  of  the  purulent 
collection,  and  render  the  diagnosis  of  empyema  certain.  It  need  hardly 
be  said,  however,  that  if  possible  the  diagnosis  of  empyema  should  be 
arrived  at  before  the  pointing  appears.  The  position  of  pointing  is 
generally  on  tlie  front  of  the  chest,  even  as  high  as  the  second  or  third 
interspace,  most  commonly,  as  before  mentioned,  in  the  fifth. 

Physical  signs. — When  the  effusion  is  confined  to  a  small  area 
of  the  pleura  and  the  exudation  is  scanty,  in  other  words,  in  pleuritis 
sicca,  the  most  common  sign  is  a  grating  sound,  "  friction  rub,"  heard  at 
the  end  of  inspiration.  This  sound  is  not,  however,  invariably  present. 
It  may  or  may  not  be  accompanied  by  a  friction  fremitus  on  the  application 
of  the  hand  and  slight  impairment  of  resonance  on  percussion.  The  sign 
or  signs  are  localised  to  one  particular  spot. 

When  the  effusion  is  not  localised  to  any  one  spot  in  the  pleura, 
but  is  general  throughout  the  cavity  and  fibrinous  in  character,  very  small 
amounts  of  serous  fluid  being  present,  the  signs  are  very  much  more 
marked.  The  affected  side  moves  much  less  freely  than  the  sound  side. 
The  percussion  note  is  impaired.  On  auscultation,  the  breath  sounds  are 
feeble,  or  there  may  be  tubular  or  bronchial  breathing.  Together  with 
these  signs,  there  is  almost  always  a  friction  rub  to  be  heard  in  one  or 
more  situations,  most  commonly  at  the  lower  part  of  the  pleural  cavity, 
where  the  costal  and  diaphragmatic  pleural  surfaces  are  in  contact. 
Sometimes  instead  of  the  friction  rub  there  is  a  creaking  or  crepitant 
rale,  which  is  very  similar  to  the  rale  heard  in  tuberculous  disease  of  the 
lung  or  in  catarrh  of  the  finest  bronchi. 

When  the  effusion  is  more  serous  than  in  the  second  variety,  and  when 
it  increases  in  amount  so  as  to  become  considerable,  we  have  to  do  with 
the  physical  signs  of  pleurisy  with  effusion.  At  first,  when  the  effusion 
is  beginning,  there  may  be,  but  only  in  some  instances,  the  signs  of  the 
previoiisly  described  variety,  but  as  it  increases  the  friction  sound  or  rale, 
and  the  friction  fremitus  disappear. 

On  inspection,  when  the  effusion  is  well  established,  the  movement  of 
the  affected  side  in  respiration  is  diminished,  especially  of  the  lower  part 
of  the  chest,  the  difference  between  the  two  sides  being  especially  evident 
when  the  patient  takes  a  deep  breath.  The  affected  side  appears  to  be 
larger  and  fuller  than  the  sound  one,  and  this  difference  may  be  measured 
by  the  tape  or  by  means  of  a  cyrtometer.  Sometimes  there  is  a  difference 
of  an  inch  or  more  between  the  two  sides.  The  intercostal  spaces  are 
obliterated,  but  if  there  is  ever  bulging,  this  must  be  a  rare  occurrence. 
The  apex-beat  of  the  heart  may  be  seen  to  be  displaced  towards  the  sound 
side ;  if  the  effusion  is  on  the  right  side,  it  is  dislocated  outwards,  sometimes 
well  beyond  the  left  nipple,  sometimes  even  into  the  axilla,  or  upwards  into 
the  third  or  fourth  interspace.  "Wlien  the  effusion  is  on  the  left,  the  apex- 
beat  may  not  be  visible,  being  behind  the  sternum,  but  when  the  effusion  is 
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very  great  it  may  be  seen  beyond  the  sternum  as  far  as  the  right  nipple, 
and  sometimes  high  up  in  the  third  or  fourth  intercostal  space. 

On  palpation,  the  displacement  of  the  apex-beat  may  be  more  accurately 
examined  and  localised.  Fluctuation  is  hardly  ever  to  be  demonstrated, 
and  the  same  remark  applies  to  pulsation.  The  vocal  fremitus  is  generally 
greatly  impaired  or  entkely  absent  over  the  area  of  the  pleui-al  exudation. 
This  sign,  although  not  absolutely  constant,  is  one  of  the  most  important 
which  can  be  obtained,  and  by  careful  palpation  it  is  possible  to  follow  the 
increase  or  diminution  of  the  pleuritic  fluid.  In  some  cases,  particularly 
in  children,  fluid  may  exist  in  considerable  amount  without  the  fremitus 
being  markedly  diminished. 

On  percussion,  there  is  dulness  with  increased  resistance  over  the  area  of 
the  fluid.  The  dulness  almost  invariably  begins  at  the  posterior  and  lowest 
part  of  the  chest,  and  as  the  effusion  increases,  generally  speaking,  the 
extent  of  dulness  is  always  greater  behind  than  in  front — that  is  to  say,  if 
the  patient  is  lying  down  in  bed,  as  is  usually  the  case — and  a  consideral3le 
amount  of  dulness  may  exist  behind,  and  fairly  good  resonance  in  the 
axilla  and  in  front  In  small  effusions  with  the  dulness  at  the  lowest  part 
of  the  chest  behind,  there  is  good  resonance  abo^'e,  and  even  when  the 
dulness  behind  rises  above  the  level  of  the  angle  of  the  scapula,  there  may 
be  no  appreciable  dulness  in  front,  when  the  patient  is  in  the  supine 
position.  The  degree  of  dulness  over  even  large  effusions  is  not  constant, 
being  at  one  time  greater  than  at  others,  and  the  resonance  of  the  chest  is 
frequently  impaired  for  some  little  distance  above  the  level  of  the  fluid. 
The  effusion  may  be  so  great  as  to  distend  the  whole  of  the  pleural 
caAdty,  and  in  that  case  the  dulness  is  found  in  front  to  the  level  of  the 
first  rib,  and  as  the  mediastinum  and  its  contents  are  pushed  over  to  the 
opposite  side,  as  a  general  rule  under  these  circumstances,  the  dulness  ex- 
tends to  the  opposite  edge  of  the  sternum,  and  sometimes  even  beyond  this 
limit. 

It  should  be  noted  that  the  statement  so  often  made  in  text- 
books to  the  effect  that  the  fluid  in  cases  of  pleurisy,  and  consequently 
the  dulness  on  percussion,  vary  with  position,  can  very  seldom  be  proved 
correct,  and  the  slight  alteration  which  occasionally  takes  place  from 
this  cause  requires  skilled  percussion  for  its  demonstration.  The  upper 
limit  of  the  fluid  when  the  patient  is  erect  never  seems  to  be  a  straight 
line,  but  is  a  curve,  the  highest  point  of  the  curve  being  in  the  axilla ;  and  it 
is  a  fact  to  which  great  importance  is  attached,  that  even  in  the  case  of 
excessive  effusions  there  remains  an  area  in  front  below  the  clavicle,  more 
or  less  triangular  in  outline,  over  which  the  percussion  is  tympanitic 
in  resonance  (skodaic  resonance),  and  a  corresponding  area  of  similar 
resonance  exists  behind.  The  dulness  behind  close  to  the  spine  is  never 
absolute. 

On  auscultation,  the  breath  sounds  over  the  area  of  the  exudation  are 
diminished  or  absent.  Sometimes  there  is  tubular  or  distant  bronchial 
breathing,  occasionally  there  is  in  addition  a  somewhat  metallic  quality  in 
the  sounds,  which  are  even  amphoric  or  cavernous  in  rare  instances. 
These  abnormalities  of  the  breathing  are  more  often  present  in  cases 
of  children,  and  are  apt  to  be  confusing.  At  the  upper  limit  of  the  fluid 
the  breathing  sounds  are  usually  Larsh,  and  may  be  tubular  or  bronchial. 
This  is  especially  the  case  over  the  area  where  the  percussion  is  skodaic. 
As  a  rule  the  vocal  resonance  is  diminished  or  absent  over  the  area  of 
fluid,  but  sometimes  the  voice   may  be   exaggerated  and  bronchophonic 
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in  character.  The  well-known  twanging  or  nasal  character  of  the  voice, 
likened  to  the  voice  of  a  goat,  a^gophony,  or  the  voice  of  Punchinello,  is 
sometimes  to  be  noticed  at  the  upper  limit  of  the  iluid  behind,  but  this 
sign  is  not  by  any  means  invariably  present. 

When  the  effusion  has  reached  its  height  it  gradually  subsides,  and 
the  physical  signs  diminish.  The  most  important  indication  of  the  gradual 
subsidence  is  to  be  obtained  by  careful  examination  of  the  diminishing 
area  of  duluess,  and  by  noting  the  gradual  return  of  the  heart's  apex-beat 
towards  its  normal  position.  On  careful  percussion,  the  lines  indicating  the 
upper  levels  of  duhiess,  as  the  effusion  diminishes  from  day  to  day,  are 
found  to  be  curved  and  not  straight,  as  one  would  perhaps  have  expected. 
Somewhat  elaborate  statements  have  been  made  as  to  the  order  in  which 
the  fluid  is  absorbed  from  different  parts  of  the  pleura,  but  this  order  is 
not,  according  to  our  experience,  by  any  means  constant.  With  the  im- 
provement in  the  resonance  the  side  diminishes  in  circumference,  and  the 
intercostal  spaces  resume  their  normal  appearance.  As  the  pleural  surfaces 
tend  to  come  together  again,  the  friction  rub  or  rale  may  be  heard.  The 
last  place  for  the  fluid  to  leave  is  the  lateral  region. 

When  the  effusion  is  purulent,  the  physical  signs  are  those  of  pleurisy 
with  effusion.  Until  the  empyema  tends  to  point,  however,  there  is  no 
sure  diagnostic  criterion  which  distmguishes  the  nature  of  the  fluid.  No 
one,  however,  who  has  any  suspicion  that  the  fluid  in  the  chest  is  purulent 
would  think  of  waiting  for  it  to  point,  but  would  at  once  proceed  to  an 
exploratory  puncture  of  the  pleural  cavity,  by  means  of  a  syringe  fitted 
with  a  stout  and  sufficiently  long  needle,  and  to  withdraw  some  of  the 
fluid  for  examination.  A  morphine  syringe  will,  on  occasion,  be  suitable 
for  the  pm-pose.  By  this  procedure  it  will  be  possible  to  arrive  at  a  correct 
diagnosis. 

Localised  pleurisies. — As  may  be  inferred  from  the  account  of  the 
pathology  of  pleural  inflammation  given  in  a  preceding  section,  pleurisy 
may  be  localised  to  different  areas,  may  present  physical  signs  confined 
to  these  areas,  and  may  also  show  some  modification  in  symptoms  from 
those  of  general  pleurisy.  This  is  especially  the  case  when  fresh  in- 
flammation attacks  a  previously  inflamed  pleura,  and  the  effusion  is 
confined  within  certain  limits  by  adhesions.  As  a  general  rule,  when  these 
loculated  and  localised  pleurisies  become  important,  from  giving  rise  to 
special  symptoms  or  physical  signs,  the  effusion  is  found  to  be  purulent, 
and  for  the  sake  of  description  we  shall  include  all  such  cases  under  the 
head  of  localised  empyemata,  simply  remarldng  that  in  some  instances  the 
effused  fluid  may  be  serous  or  fibrinous. 

Collections  of  pus  may  be  found  loculated  or  encapsuled  in  different 
parts  of  the  pleural  cavity,  but  particularly  between  the  lung  and  the 
diaphragm  (diaphragmatic  empyema),  in  the  axillary  region,  in  the  front  of 
the  chest,  or  between  the  lobes  of  the  kmg.  Sometimes  from  the  position 
of  the  adhesions  there  may  exist  at  one  time  several  of  these  encapsuled 
collections  of  pus,  or  more  rarely  one  or  more  of  them  may  exist  upon 
either  side  of  the  chest.     These  localised  empyemata  may  tend  to  point. 

When  there  is  a  collection  of  pus  between  the  lung  and  the  diaphragm, 
it  is  usually  more  marked  behind  than  in  front,  is  generally  unilateral,  and 
is  most  frequent  in  women  of  adult  age.  It  may  be  associated  with  hepatitis 
or  with  subdiaphragmatic  abscess  or  with  wounds  of  the  chest  or  abdomen. 

It  is  not  usual  for  this  form  of  pleurisy  to  be  separately  diagnosed, 
but  there  are  certain  indications  which  should  allow  of  this  being  done. 
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The  pain  is  often  of  intense  character,  especially  on  cough  or  on  any 
movement,  extending  over  the  whole  of  the  hypochondrium,  radiating  in 
all  directions,  with  great  tenderness  on  pressure,  particularly  over  the 
epigastrium,  in  the  lowest  interspace  posteriorly,  along  the  course  of 
the  phrenic  nerve,  and  at  a  spot  which  has  been  called  the  diaphragmatic 
button,  a  spot  one  or  two  fingers-breadth  from  the  middle  line  of  the  body 
in  front  on  a  level  with  the  tenth  rib.  In  addition  to  pain  there  is  more 
than  usual  dyspnoea,  and  indeed  orthopnoea  with  inclination  of  the  body 
forward.  The  respiration  is  purely  costal,  and  is  shallow  and  rapid.  The 
countenance  is  anxious  and  the  cough  frequently  dry  and  painful.  In 
addition  to  these  symptoms  the  following  may  occur — delirium,  hiccough, 
pain  on  swallowing,  risus  sardonicus,  nausea,  vomiting,  and  jaundice.  These 
empyemata  may  ulcerate  through  the  lung  and  be  discharged  through  the 
trachea,  or  they  may  perforate  the  diaphragm  and  produce  fatal  peritonitis. 

The  condition  of  the  chest  in  other  cases  of  localised  collections  of  pus 
varies.  There  may  be  a  local  bulging,  or  the  bulging  of  the  chest  wall  may 
be  above  the  situation  of  the  pus.  The  former  is  usually  the  case  when 
the  empyema  is  in  the  axilla.  The  movement  of  the  affected  side  is 
probably  diminished,  but  the  heart  is  not,  as  a  rule,  displaced;  usually 
there  is  dulness  on  percussion,  not  altogether  localised  to  the  position  of 
the  pus,  as  the  neighbouring  part  of  the  lung  may  be  considerably  collapsed. 
Eespiration  is  feeble,  or  there  may  be  tubular  or  bronchial  breathing. 

Under  certain  conditions,  the  pulsations  of  the  heart  are  communicated 
to  the  chest  wall  by  the  fluid  of  pleurisy,  but  particularly  when  the  fluid 
is  purulent.  The  pulsation  is  found  all  over  the  affected  side,  or  it  may 
be  felt  over  the  cardiac  area,  or  where  the  empyem.a  tends  to  point.  The 
extreme  distension  of  the  pleural  cavity  with  fluid  appears  to  be  the  cause 
of  this  phenomenon,  since,  on  the  withdrawal  of  some  of  the  fluid,  the 
pulsation  ceases  to  be  observed.  Pulsating  empyemata,  even  when  the 
fluid  is  localised,  may  be  mistaken  for  an  intrathoracic  aneurysm  ;  but  the 
dulness  on  percussion,  in  a  position  different  from  the  usual  position  of 
an  aortic  aneurysm,  the  absence  of  cardiac  murmurs  and  the  very  faint 
sounds  of  the  heart  heard  on  auscultation,  would  help  the  diagnosis.  Aortic 
aneurysm  may,  however,  exist  together  with  fluid  in  the  pleural  cavity. 

Course. — The  course  of  pleurisy  varies  greatly.  If  the  pleurisy  is 
of  the  dry  or  adhesive  variety,  the  pain  and  difficulty  in  breathing  are 
very  temporary,  lasting  perhaps  a  few  hours  at  most,  but  it  should  be  noted 
that  if  the  diaphragmatic  pleura  is  affected  the  pain  is  more  prolonged  in 
duration. 

As  regards  the  fibrinous  variety,  supposing  the  inflammation  is  general, 
the  acute  symptoms  do  not  last  many  days,  and  the  same  is  tlie  case 
with  the  serofibrinous  variety  of  the  affection.  The  fever,  never  very 
high,  subsides  in  a  week,  or  at  any  rate  long  before  the  effusion  has  been 
absorbed.  Complete  absorption  of  an  extensive  effusion  cannot  be  ex- 
pected under  three  weeks,  and  a  much  longer  time,  even  extending  to 
months,  may  elapse  before  the  patient  is  really  convalescent. 

Sometimes  a  case  which  begins  acutely  with  high  fever  may  quickly 
subside, — never,  however,  in  our  experience  by  crisis,  although  this  has 
been  noted  by  competent  authority, — with  rapid  reabsorption  of  the  fluid. 
At  other  times  an  apparently  favourable  commencement  may  be  followed 
by  a  very  slow  and  interrupted  absorption.  These  are  simply  examples 
of  chronic  stages  of  acute  pleurisy.  It  seems,  however,  that  there  are 
chronic  as  well  as  acute  varieties  of  the  four  forms  of  pleurisy  we  have 
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been  describing,  not  only  in  course  but  also  in  onset.  Thus  as  regards 
fibrinous  pleurisies,  cases  are  sometimes  seen  in  which,  after  death,  exten- 
sive adhesions  may  be  present  with  no  previous  history  of  pleurisy,  and 
instances  of  sero-fibrinous  and  purulent  pleurisies  are  occasionally  met  with 
of  very  insidious  onset  and  chronic  course. 

When  the  fluid  is  for  a  long  time  unabsorbed,  the  patient  commonly 
presents  marked  constitutional  symptoms,  he  wastes  and  becomes  anemic. 

Diagnosis.  —  Pleurisy  may  possibly  be  mistaken  for  many  other 
affections  both  within  and  without  the  chest,  or  vice  versd.  Of  the 
former  may  be  mentioned  pleurodynia  (intercostal  neuralgia  or  myalgia), 
periostitis  of  the  ribs,  or  abscesses  of  the  chest  wall,  all  of  which,  however, 
should  present  little  difficulty  since  they  are  unaccompanied  by  alteration 
in  the  sounds  heard  on  auscultation,  and  by  only  slight,  if  any,  dulness 
on  percussion  of  parts  of  the  chest  not  corresponding  with  the  usual 
seat  of  pleuritic  dulness ;  whereas  careful  examination  of  the  affected 
part  will  most  likely  indicate  the  nature  of  the  affection. 

Pleural  effusion  may  be  confused  with  enlargements  of  the  liver,  par- 
ticularly with  abscess  or  hydatid  disease,  and  with  enlargements  of  the 
spleen,  asthe  enlarged  viscera  may,  under  certain  conditions,  encroach  upon 
the  thoracic  cavity.  The  diagnosis  is  arrived  at  from  the  history  of  the 
several  diseases,  together  with  the  physical  signs  in  the  chest  pointing  to 
pleurisy  or  the  presence  of  hepatic  or  splenic  tdmours,  to  be  made  out  by 
examination  of  the  abdomen.  It  should  be  noted  that  splenic  and  hepatic 
tumours  usually  follow  the  movements  of  the  diaphragm  in  respiration; 
whereas  in  the  case  of  the  pleural  effusion,  the  diaphragm  being  fixed,  no 
alteration  of  the  abdominal  organs  occurs  upon  the  affected  side  during 
respiration. 

The  chief  thoracic  diseases  with  which  pleurisy  is  liable  to  be  confused 
are  lobar  pneumonia,  atelectasis,  pulmonary  tuberculosis,  and  new  growths 
of  the  lung  or  mediastinum.  To  each  of  these  it  is  necessary  to  give 
attention. 

Lobar  pneumonia  comes  on  with  marked  rigor,  high  fever,  and  herj)es 
about  the  lips,  and  its  fever  usually  terminates  with  a  distinct  crisis. 
The  cough  is  as  a  rule  accompanied  by  rusty  sputum.  All  of  these  signs, 
except  the  rusty  sputum,  may,  it  is  true,  occur  in  the  rare  cases  of  primary 
pneumococcal  pleurisy.  On  physical  examination  of  the  chest,  the  inter- 
costal spaces  are  neither  flattened  nor  prominent,  the  apex-beat  of  the  heart 
is  not  displaced,  there  is  no  friction  fremitus,  and  the  vocal  fremitus  over 
the  affected  part  is  increased;  the  dulness  on  percussion  does  not  alter 
with  position,  and  the  upper  limit  is  a  curved  line,  following,  as  a  rule,  the 
fissures  of  the  lung,  is  not  so  resisting  or  absolute,  and  never  extends 
beyond  the  middle  of  the  sternum.  Whereas,  with  auscultation,  there  is 
the  characteristic  bronchial  or  tubular  breathing,  bronchophony  and 
crackling  in  the  early  stage,  and  crepitatio  redux  when  the  inflammatory 
products  are  being  absorbed. 

Atelectasis  of  the  lung  is  chiefly  to  be  distinguished  from  pleurisy 
by  the  absence  of  fever  and  constitutional  symptoms,  by  the  position  of 
the  dulness  if  present,  and  its  not  being  absolute  or  resisting,  the  absence 
of  breath  sounds,  with  bronchial  or  tubular  breathing  and  bronchophony 
sometimes,  and  generally  the  presence  of  vocal  fremitus  over  the  affected 
area. 

Pulmonary  tubercxilosis  is  most  likely  to  be  confused  with  pleurisy 
in  the  somewhat  rare  instances  in  which  the  lower  lobe  of  the  lung  is 
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affected  without  the  upper  part  being  tuberculous.  "When  there  is  effusion, 
the  absence  of  vocal  fremitus,  the  displacement  of  organs,  and  the  absolute 
resisting  dulness,  should  be  sufficient  for  the  diagnosis  ;  and,  on  the  other 
hand,  the  presence  of  tubercle  bacilli  in  the  sputum,  the  increased  vocal 
fremitus,  the  bronchial  or  amphoric  breathing,  with  or  without  crepitant 
rales,  ought  to  be  enough  to  suggest  the  diagnosis  of  tubercle.  In  cases  of 
fibrinous  pleurisy,  the  alteration  of  the  affected  side  and  the  contraction  of 
the  chest  are  sufficiently  marked  in  chronic  cases ;  and  if  the  lung  is  in  a 
fibroid  condition,  the  absence  of  tubercle  bacilli  will  point  in  the  right 
direction.  In  cases  in  which  the  pleura  is  greatly  thickened,  without 
contraction  of  the  side  being  present,  the  diagnosis  is  often  of  great 
difficulty,  as  vocal  fremitus  may  be  present,  and  sounds  such  as  are  heard 
over  a  vomica  may  be  present  as  weU ;  but  the  absence  of  fever,  and  of 
tubercle  bacilli  in  the  sputum,  will  help  in  the  diagnosis.  If  a  clear 
history  of  an  acute  attack  of  pleurisy  can  be  obtained,  so  much  the  better. 
The  close  connection  between  all  kinds  of  pleurisy  and  lung  tuberculosis 
must,  however,  always  be  borne  in  mind. 

Ne-w  growths  in  the  mediastinum  or  lung,  or  aneurysms  of  the  aorta 
or  innominate  artery,  may  be  mistaken  for  pleurisy.  As  a  rule,  in  the 
case  of  new  growths,  a  history  of  gradual  dyspnoea,  without  fever,  may  be 
obtained ;  and  the  gradual  extension  of  dulness,  almost  always  from  above 
downwards,  may  be  noted.  The  area  of  dulness,  too,  is  often  irregular  in 
shape.  "With  new  growths,  however,  the  vocal  fremitus  may  be  diminished 
or  increased,  and  the  breath  sounds  are  almost  always  absent,  except  at 
first.  In  aneurysms,  the  position  of  the  dulness,  the  presence  of  a  pulsat- 
ing tumour,  and  signs  connected  wuth  the  vascular  system,  as  well  as 
pressure  symptoms,  are  usually  sufficient  for  the  diagnosis. 

It  should,  however,  be  remembered  that  aneurysms  of  the  aorta  and 
new  growths  of  the  lung  or  mediastinum  may  often,  even  when  small  and 
almost  unrecognisable,  give  rise  to  pleurisy,  with  considerable  effusion,  in 
which  case  it  is  extremely  difficult,  if  not  impossible,  to  diagnose  the  cause 
of  the  effusion.  If  the  fluid  is  removed  by  aspiration,  however,  the 
symptoms  and  signs  of  the  primary  disease  become  more  apparent. 

Exploratory  puncture. — In  concluding  this  section  upon  diagnosis,  it 
should  be  again  insisted  upon  that  in  any  doubtful  case  the  presence  of  fluid 
in  the  chest  can  be  proved  by  the  introduction  of  a  fine  needle,  in  connec- 
tion with  a  syringe,  into  the  pleural  cavity,  and  the  fluid,  if  present,  may 
be  withdrawn.  Care,  however,  must  be  taken,  first,  that  the  needle  is 
long  enough  to  pass  through  a  considerable  thickness  of  inflamed  pleura ; 
and,  secondly,  that  no  air  be  introduced  when  the  needle  is  removed. 

Prognosis. — Primary  pleurisy  may  leave  behind  it  a  perfectly  un- 
damaged serous  cavity ;  there  is  generally  more  or  less  adhesion.  This  is 
not,  however,  ^967'  se  either  dangerous  to  life  or  health.  Independent  of  the 
prognosis  of  the  affection  which  set  up  the  pleurisy,  in  secondary  cases  the 
points  in  favour  of  a  good  prognosis  w^ould  be  general  good  health,  fever  of 
a  subacute  form,  soon  diminishing,  and  a  rapid  absorption  of  the  effusion. 
Points  against  a  favourable  prognosis  would  be  excessive  effusion,  especially 
of  purulent  fluid;  great  displacement  of  organs,  and  pressure  upon  the 
heart  or  great  vessels ;  persistent  hectic,  with  wasting  and  general  asthenia ; 
cyanosis  or  dropsy,  or  other  dangerous  disease  from  any  cause ;  the 
existence  of  complications,  such  as  the  bursting  of  an  empyema  through 
the  lung,  or  into  neighbouring  organs  or  cavities.  The  rapid  production 
of  pus  in  a  pleurisy  is  a  bad  indication ;   sometimes  within  a  week  or 
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eight  days  the  effusion  is  so  great  as  to  cause  imminent  danger  of  death, 
unless  the  chest  is  tapped.  This  form  of  empyema  is  sometimes  accom- 
panied by  very  high  fever,  temperature  105°  F.,  or  upwards.  It  is  a  rare 
form,  and  has  been  called  j^/e^w-iiJts  acutissima. 

Treatment  — The  treatment  of  dry  pleurisy  has  to  be  directed  to  the 
relief  of  the  pain,  which  is  sometimes  altogether  out  of  proportion  to  the 
gravity  of  the  affection.  This  may  be  done  either  by  preventing  the  move- 
ment of  the  chest,  by  strapping  or  bandaging ; — strapping  preventing  the 
movement  of  the  affected  side,  and  firm  bandaging  preventing  costal  respira- 
tion altogether ; — or  by  counter-irritation,  by  means  of  a  linseed  meal  or  a 
mustard  poultice,  a  mustard  leaf,  painting  with  iodine  or,  best  of  all,  by  the 
application  of  a  rapidly-rising  blister.  The  blister,  which  need  not  exceed 
an  inch  in  diameter,  will  usually  relieve  the  pain  in  a  short  time.  Instead 
of  counter-irritation,  leeches  to  the  painful  spot  or  cold  compresses  will 
sometimes  be  useful. 

When  effusion  of  some  amount  has  taken  place,  the  patient  should  be 
kept  in  bed,  and  if  necessary,  should  be  propped  up  by  means  of  extra 
pillows,  as  the  raised  position  is  often  the  most  comfortable.  Our  object 
in  the  treatment  should  be  to  relieve  pain  if  present,  to  alleviate  the  fever 
and  cough,  and  to  get  rid  of  the  fluid  in  some  way,  either  by  procuring  its 
absorption  or  by  actual  removal. 

These  indications  may  be  met  as  follows  : — The  pain  may  be  relieved 
in  one  or  other  of  the  ways  above  mentioned ;  the  fever,  although  seldom 
prolonged  in  uncomplicated  cases,  may  be  treated  by  the  employment  of 
quinine  or  digitalis,  or  both  combined.  Venesection  is  occasionally  useful, 
especially  when  there  is  evidence  of  pulmonary  congestion.  The  cough 
may  be  relieved  by  the  use  of  mild  opiates,  but  it  is  seldom  troublesome 
unless  there  is  at  the  same  time  bronchial  catarrh. 

As  regards  the  effusion,  the  more  rapidly  the  absorption  is  brought 
about  the  better,  and  for  this  purpose  it  is  usual  to  exhibit  diuretics  and 
purgatives.  Of  the  former  may  be  mentioned  acetate  of  potassium,  spirits 
of  juniper,  and  decoction  of  broom  tops  ;  and  of  the  latter,  such  drugs  as 
jalap,  scammony,  and  acid  tartrate  of  potassium,  and  others  producing 
watery  evacuations.  The  administration  of  iodide  of  potassium  internally, 
and  the  application  of  iodine  liniment  to  the  affected  side,  appear  to  be  of 
service;  as  are  also  diaphoretics,  such  as  ipecacuanha  and  the  spirits  of 
nitre.     Some  have  advised  the  restriction  of  the  fluids  of  the  food. 

If  the  effused  fluid  remains  in  the  chest  in  spite  of  treatment,  and  does 
not  appreciably  diminish  within  a  week  or  ten  days,  the  question  of 
removing  it  by  operation  has  to  be  considered.  The  fluid  should  in  all 
cases  be  removed  if  it  is  purulent.  In  exploratory  puncture  of  the  chest, 
care  must  be  taken  that  the  needle  of  the  syringe  is  not  too  fine,  as  thick 
pus  may  not  be  withdrawn  through  a  fine  needle;  also  that  it  be  long 
enough  and  of  strong  make,  since  sometimes  the  thickness  of  the  walls  is 
great,  and  the  tissue  through  which  it  has  to  pass  is  considerably  indurated. 
In  acute  pleurisies  there  is  sometimes  evident  danger  of  death  from  syncope 
or  asphyxia,  in  consequence  of  the  pressure  of  the  fluid  upon  the  heart 
or  lungs.  If  the  affected  side  of  the  chest  becomes  much  greater  than 
the  sound  side,  and  the  subclavicular  skodaic  resonance  almost  disappears, 
while  at  the  same  time  there  is  evidence  of  displacement  of  the  diaphragm 
downwards,  we  may  assume  this  condition  to  have  arisen, — a  condition  of 
what  is  called  positive  intrathoracic  pressure.  When  the  absorption  of 
the  fluid  is  slow,  and  the  patient's  health  is  suffering  in  consequence,  there 
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is  no  arbitrary  limit  of  time  which  should  be  allowed  to  elapse  before 
operation  is  resorted  to ;  it  probably  depends  npon  the  circumstances  of 
each  case ;  but  if  the  patient  seems  in  any  way  failing,  the  operation 
should  be  done  without  delay.  A  fortnight  will  generally  be  sufficient 
to  demonstrate  this.  In  all  cases  of  symptomatic  pleurisy,  when  the 
effusion  appears  to  add  to  the  distress  of  the  patient,  already  very  ill,  the 
chest  should  be  tapped.  A  longer  time  may  be  allowed  before  tapping  the 
chests  of  children  and  young  people,  as  sometimes  the  fluid  is  absorbed, 
even  when  in  excessive  amount,  if  they  are  placed  under  favourable  cir- 
cumstances. 

Tapping  the  chest. —  Wlun  the  fluid  is  not  iw.rulent. — Paracentesis  is 
usually  done  by  means  of  a  cylindrical  needle  or  fine  trocar  and  cannula  in 
connection,  by  means  of  an  indiarubber  tube,  with  an  exhausted  aspirator 
bottle.  When  the  passage  from  the  pleural  ca\dty  into  the  aspirator  bottle 
is  free,  and  the  connection  of  the  bottle  with  the  outside  air  is  stopped 
by  turning  the  stopcock,  the  suction  power  of  the  partial  vacuum  assists 
the  flow  of  the  fluid.  To  obviate  the  use  of  the  aspii-ator  bottle,  the  tube 
in  connection  with  the  cannula  may  be  carried  into  a  suitable  vessel  half- 
filled  with  water,  placed  below  the  level  of  the  patient's  bed.  By  this 
method,  when  the  fluid  commences  to  flow  out  from  the  pleura  under 
positive  pressure,  a  syphon  action  is  set  up,  which  continues  as  long  as 
the  operator  desires,  and  at  the  same  time  no  air  is  permitted  to  pass  up 
the  tube.  Some  recommend  incision  instead  of  tapping  with  a  needle,  but 
in  most  cases  this  is  not  necessary  or  desirable. 

When  the  fluid  is  pundent. — In  all  cases  of  empyema  there  is  no 
alternative  but  free  incision  into  the  pleural  ca^^.ty,  although  at  the  time 
of  operation  an  exploratory  puncture  may  first  of  all  be  done.  The  practice 
of  resecting  an  inch  of  one  or  more  ribs  at  the  time  of  operation  is  very 
common  at  the  present  time.  By  these  means  a  free  exit  for  thick 
material  from  the  chest  is  permitted,  possible  necrosis  of  the  ribs  from 
pressure  of  the  drainage  tube  is  a^'oided,  and  falUng  in  of  the  chest  walls 
is  facilitated. 

One  of  three  situations  is  most  commonly  chosen  for  the  puncture, 
namely — In  the  eighth  interspace  postero-lateraUy  at  about  the  junction 
of  the  anterior  two-thirds  with  the  posterior  third.  In  this  situation  the 
muscular  covering  of  the  chest  is  thinner  than  elsewhere.  In  the  sixth 
or  seventh  interspace  (according  to  whether  the  operation  is  done  on  the 
right  or  the  left  side  respectively),  in  or  about  the  midaxillary  line ;  this  is 
the  usual  situation.  In  the  fifth  interspace,  slightly  anterior  to  the  digita- 
tions  of  the  serratus  magnus. 

When  the  chest  is  to  be  aspirated,  it  is  unnecessary  to  ansesthetise  the 
patient.  He  should  be  placed  in  a  semi-recumbent  position  in  bed, 
with  the  affected  side  near  to  the  edge,  lying  with,  his  head  slightly 
raised.  He  should  be  directed  to  raise  the  arm  on  the  affected  side 
above  his  head;  the  pomt  at  which  the  pmicture  is  to  be  made  should 
then  be  marked.  It  should  be  in  the  middle  of  the  interspace,  to 
avoid  the  intercostal  blood  vessels.  In  the  case  of  sensitive  patients 
it  may  be  as  well  to  apply  cocaine  (20  per  cent.)  to  the  spot  previous 
to  puncture,  and  sometimes  it  is  ad^dsable  to  make  a  small  cut  before 
inserting  the  trocar.  In  the  case  of  serous  pleurisy  it  is  not  neces- 
sary or  expedient  to  remove  the  whole  of  the  fluid;  some  may  remain 
behind,  and  will  ahnost  certainly  be  absorbed  after  the  operation.  When 
sufficient  fluid  has  been  removed,  the  surrounding  skin  should  be  pinched 
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up  while  the  cannula  is  being  removed,  and  the  puncture  should  be  covered 
with  thickly-spread  strapping,  or  with  a  piece  of  lint  soaked  in  collodion, 
and  the  chest  bandaged.  After  the  operation  the  patient  should  be  kept 
quiet  in  bed  and  fed  well.  Careful  after-examinations  should  be  made 
to  note  to  what  extent  the  heart  has  returned  to  its  normal  position, 
and  also  to  find  out  whether  the  fluid  is  reaccum dating. 

In  fa\'ourable  cases  of  non-purulent  effusion,  and  particularly  those  in 
which  the  operation  has  not  been  too  long  delayed,  the  results  of  tapping 
the  chest  are  highly  satisfactory.  The  anxiety  of  the  patient  is  relicA-ed, 
the  heart  and  other  organs  resume  their  usual  position  either  at  once  or 
very  speedily,  and  the  lung  expands.  The  fluid  remaining  in  the  chest 
is  absorbed,  and  no  more  is  effused.  Consequently,  in  a  few  weeks,  there 
remain  practically  no  abnormal  physical  signs  to  indicate  the  previous  con- 
dition. In  other  cases,  recovery  almost  as  complete  but  more  delayed  may 
be  expected,  with  or  without  some  shrinking  of  the  affected  side.  Some- 
times, however,  the  fluid  reaccumulates,  and  a  second  or  third  evacuation 
has  to  be  undertaken.  Ultimately,  however,  even  such  cases  may  recover, 
but  there  will  probably  be  much  shrinking  of  the  chest,  and  other  results 
of  chronic  pleurisy  already  enumerated.  Sometimes  the  fluid  on  its 
reappearance  is  found  to  be  purulent.  In  such  cases  the  treatment  which 
is  adopted  in  treating  empyema  will  have  to  be  employed,  namely,  a  free 
opening  and  drainage  of  the  pleural  ca^■ity.  The  usual  results  of  discharging 
empyema  follow. 

When  incision  of  the  chest  has  to  be  done  to  evacuate  an  empyema,  and 
particularly  when  at  the  same  time  one  or  more  ribs  are  to  be  resected,  an 
anaesthetic  is  necessary.  Under  these  circumstances,  too,  it  is  best  to  employ 
the  lowest  of  the  three  possible  jjositions  of  operation.  The  patient  should 
not  be  turned  over  towards  the  sound  side  more  than  is  absolutely  necessary. 
The  incision  having  been  made  either  in  the  eighth  space,  or  over  the 
ninth  rib,  and  the  rib  (or  ribs)  having  been  cleared  for  the  space  necessary, 
and  about  an  inch  having  been  removed  with  a  pair  of  strong  bone  forceps, 
the  pleura  should  be  cut  into  with  a  scalpel,  and  for  the  sake  of  conveni- 
ence the  pus  should  be  allowed  to  flow  out  through  a  cannula  and  tube  into 
a  suitable  vessel.  "When  as  great  an  amount  of  pus  has  been  discharged 
as  possible,  a  stout  drainage  tube  should  be  inserted  ("  the  perfect  tube  " 
is  a  single,  short,  large-flanged  rubber  tube,  ^\"itliout  side-holes,  with  a 
bore  of  f  in.  to  |  in.,  long  enough  to  reach  the  cavity  without  pro- 
jecting far  into  it — S.  Paget).  Having  secured  the  tube,  so  as  to  prevent 
the  possibility  of  its  being  drawn  into  the  chest  cavity,  the  wound  should 
be  covered  with  a  thick  layer  of  antiseptic  gauze,  then  of  cotton-wool, 
and  afterwards  the  chest  should  be  flrmly  bandaged.  The  dressing  not 
only  receives  the  discharge,  but  prevents  any  great  influx  of  air  into  the 
cavity.  The  daily  washing  out  of  the  pleural  ca^dty  with  some  very  weak 
antiseptic  solution  after  the  operation  is  strongly  recommended  by  some, 
and  as  strongly  condemned  by  others.  In  our  practice  we  have  altogether 
abandoned  the  use  of  carbolic  acid  and  perchloride  of  mercury ;  and  when 
washing  out  is  done,  either  freshly  boiled  water  is  used,  or  a  weak  solu- 
tion of  boric  acid. 

When  the  operation  is  performed  with  due  precaution,  aspirating  the 
chest  is  seldom  complicated  with  any  serious  after-consequence,  but  syncope 
may  occur.  This  may  generally  be  obviated  or  arrested  by  the  administra- 
tion of  brandy  or  some  other  stimulant.  If  fainting  occurs,  the  operation 
should  be  abandoned  for  the  time.     Dyspnoea  may  also  arise,  generally 
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speaking,  snortly  after  the  operation,  with  or  without  troublesome  cough. 
As  a  rule,  a  change  in  the  position  of  the  patient  will  remove  this,  or 
the  exhibition  of  an  opiate  or  a  morphine  injection.  Firm  strapping  of  the 
affected  side  will  often  have  a  good  effect.  Hcemorrhage  occasionally 
may  be  met  with  either  from  the  puncture  of  a  vessel,  or  from  rupture 
of  new  vessels  in  the  pleural  membrane  when  the  support  afforded  them 
by  the  fluid  has  been  removed.  Very  rarely  the  lung  has  been  punctured. 
Sudden  death  from  shock,  or  less'  sudden  death  from  acute  oedema  of 
the  lung,  has  happened;  and  of  the  other  untoward  events  which  have 
been  recorded,  we  may  mention  surgical  emphysema,  hsematuria,  and 
severe  pyrexia.  After  the  operation  for  evacuating  an  empyema,  certain 
of  the  above  complications  may  ensue,  and  the  danger  of  shock  is  certainly 
greater. 

Under  favourable  conditions,  the  discharge  from  an  empyema  diminishes 
and  ceases  in  a  few  weeks,  the  wound  in  the  chest  wall  healing  up,  and  the 
thoracic  contents  resuming  their  normal  position  and  functions,  very  slight 
deformity  remaining ;  sometimes  the  discharge  is  very  chronic,  lasting  for 
months,  or  even  years,  and  possibly  requiring  further  operative  interference ; 
but  even  such  cases  may  take  on  a  more  healthy  aspect,  final  recovery 
with  greater  or  less  deformity  of  the  chest  remaining. 

In  unfavourable  cases  the  patient  dies,  either  from  the  wasting  dis- 
charge and  asthenia,  with  or  without  amyloid  disease  of  the  internal 
organs  (liver,  kidneys,  or  intestine),  or  he  may  die  from  secondary 
pysemic  abscesses.  In  some  cases  these  abscesses  have  been  found  in 
the  brain. 

Only  temporary  relief  can  be  expected  in  cases  in  which  the  operation 
of  paracentesis  has  been  undertaken  in  order  to  relieve  empyemata, 
secondary  to  a  disease  from  which  the  patient  is  already  "  under  sentence 
of  death." 

HYDEOTHOEAX. 

Hydrothorax  is  a  condition  in  which  a  greater  or  lesser  amount  of  serous 
fluid  is  found  in  one  or  both  of  the  pleural  cavities.  It  is  never  a  primary 
affection,  and  must  not  be  confomided  with  the  inflammation  of  the  serous 
membrane.  The  fluid  passes  through  the  walls  of  the  veins  by  transuda- 
tion. The  affections  with  which  hydrothorax  is  most  commonly  associated 
are  as  follows : — Chronic  diseases  of  the  heart,  both  valvular  and  muscular, 
in  which  there  is  increasing  dilatation  of  the  right  side  and  atony  of  its 
muscle  arising  from  any  cause.  The  fluid  passes  through  the  walls  of  the 
veins  in  consequence  of  the  abnormal  pressure  which  exists  within  them 
from  general  or  local  obstruction  to  the  blood  flow.  Acute  or  more  gener- 
ally chronic  diseases  of  the  kidneys,  in  which  the  general  composition 
of  the  blood  is  altered,  being  especially  poorer  in  albuminous  constitu- 
ents. Neglecting  the  exceedingly  rare  cases  in  which  a  pure  dropsy  of  the 
pleura  is  said  to  have  arisen  primarily  from  exposure  to  cold,  or  in  the 
course  of  scarlet  fever  without  albuminuria,  and  the  clinically  interesting 
but  uncommon  cases  of  chylous  dropsy  (chylothorax)  from  pressure  upon 
the  thoracic  duct  in  any  part  of  its  course,  it  may  be  said  that  hydrothorax 
sometimes  is  seen  in  long-continued  obstruction  to  the  portal  circula- 
tion combined  with  dropsy  of  the  peritoneum.  Of  this  condition  cirrhosis 
of  the  hver  is  the  most  common  cause.  And,  lastly,  hydrothorax  may  arise 
in  other  conditions  of  the  body  in  which  the  blood  becomes  hydrsemic,  e.g. 
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cachectic  states  from  cancer,  dysentery,  leuksemia,  and  malaria,  if  sufficiently 
prolonged  and  severe. 

The  transuded  fluid  in  composition  differs  considerably  from  that  effused 
in  plem-isy,  in  that  it  contains  only  about  a  third  or  less  than  the  solids 
found  in  the  latter  (1-48  per  cent,  against  olS),  and  less  than  a  propor- 
tionately smaller  amoimt  of  proteid's;  it  is  light  straw-coloured,  varies 
immensely  in  amount  (from  half  a  pint  to  over  ten) ;  it  is  generally  free  in 
the  plem-al  ca\dties,  but  may  be  encapsuled  or  loculated  by  previous 
adhesions. 

Symptoms. — Dropsy  of  the  pleura  is  usually  bilateral,  although  in 
cardiac  cases  it  may  be  unilateral.  It  is  seldom  found  unless  there  has 
]3een  previously  noticed  dropsy  of  the  extremities  or  of  the  subcutaneous 
connective  tissue  first  of  all.  If,  then,  in  the  com\se  of  the  disease  producing 
dropsy,  a  considerable  increase  of  dyspnoea  takes  place,  an  examination  of 
the  chest  wiU  very  probably  reveal  the  presence  of  fluid  in  both  sides  of 
the  chest. 

The  physical  signs  are  much  the  same  as  those  of  pleurisy,  not 
necessarily,  however,  of  exactly  the  same  extent  on  both  sides,  the 
main  difl'erences  being,  that  when  bilateral,  although  the  diaphragm  is 
depressed,  there  is  no'displacement  of  the  mediastinum  and  its  contents, 
and  the  upper  line  of  the  fluid  is  invariably  straight  and  not  curved.  In 
the  event  of  the  cUsappearance  of  the  dropsy,  the  lung  is  able  to 
re-expand  weU,  as  in  micomplicated  cases  there  are  no  adhesions  which 
micrht  militate  acfainst  such  a  result.  The  extent  of  the  dulness  is  seldom 
very  extensive. 

Treatment. — The  treatment  must  be  directed  towards  the  disease  of 
which  dropsy  is  a  symptom.  Aspiration  of  the  chest  may  become  imperat- 
ively necessary  when  the  dyspnoea  is  urgent,  but  under  ordinary  circum- 
stances this  procedure  is  not  to  be  ad\4sed.  It  is  better  to  relieve  the 
dropsy  of  the  subcutaneous  tissues  of  the  lower  extremities  by  puncture, 
either  by  simple  pricking,  or  incision,  or  by  means  of  small  cannulse 
which  may  remain  in  situ,  and  these,  being  provided  with  small 
indiarubber  tubes,  will  allow  the  fluid  to  be  collected  into  a  statable  vessel 
upon  the  floor.  Great  care  should  be  taken  that  the  wounds  be  kept 
aseptic.  It  is  found  that  an  outlet  of  the  kind  mentioned  will  act  as  a 
general  drainage,  not  only  of  the  subcutaneous  tissue,  but  also  of  (he 
serous  canities. 

In  suitable  cases  venesection  will  tend  to  considerably  relieve  the 
dyspnoea  from  which  the  patient  suffers,  by  reheving  the  ^-enous  engorge- 
ment and  the  dilated  right  heart. 


H^MOTHOEAX. 

In  this  condition  blood  collects  in  the  pleural  ca^^.ty.  As  a  ride, 
hsemothorax  depends  upon  traumatic  causes,  such,  for  example,  as  penetrat- 
ing wounds  of  the  chest,  fractm^es  of  ribs  with  laceration  of  the  lung  tissue, 
or  severe  injuries  to  the  chest  as  in  falls  from  horseback,  buffer  accidents, 
and  the  like.  These  are  considered  to  be  surgical  affections,  and  are  treated 
of  in  books  on  surgery.  Hsemothorax  may,  however,  occur  from  wounds  of 
an  intercostal  artery  in  the  operation  of  paracentesis,  or  from  ruptiu^e  of 
an  aneiu'ysm,  or  very  rarely  from  rupture  of  a  pulmonary  vessel. 

Symptoms. — These  depend  upon  its  cause.    Eupture  of  an  aneurysm 
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is  almost  immediately  fatal,  as  would  also  be  rupture  of  a  pulmonary  vessel. 
If  the  hfemorrhage  be  gradual,  pain  and  dyspnoea  may  be  present  with 
aneemia  and  partial  collapse.  If  not  immediately  fatal,  pleurisy  may 
follow  the  bleeding. 

The  physical  signs  are  those  of  fluid  in  the  chest,  and  have  been 
treated  of  under  the  head  of  Pleural  Effusion,  but  their  character  would 
depend  upon  the  amount  of  the  haemorrhage  and  the  elasticity  of  the  chest 
walls,  as  well  as  upon  the  movability  of  the  mediastinum  and  its  contents. 

When  the  affection  is  not  immediately  fatal,  unless  it  depends  upon  a 
condition  only  temporarily  improved,  as  when  a  leaking  from  an  aneurysm 
is  stopped,  the  prognosis  is  favourable  to  the  extent  that  absorption  of  the 
blood  is  very  probable. 

Treatment. — The  main  object  in  treatment  at  first  is  to  stop  the 
bleeding,  and  the  usual  methods  for  so  doing  may  be  tried.  Absolute  rest 
is  necessary,  and  the  injection  of  a  small  dose  of  morphine  hypodermically  is 
recommended,  but  the  use  of  ergotin  and  other  haemostatics  is  seldom  any 
good.  In  the  majority  of  cases  of  traumatic  hemothorax,  absorption  of  the 
blood  takes  place  speedily  and  spontaneously,  but  in  some  cases  the  incision 
of  the  chest  and  the  removal  of  clots  has  been  done  by  army  surgeons  with 
good  effect. 

PNEUMOTHOEAX. 

Pneumothorax  is  the  condition  in  which  there  is  air  in  the  pleural 
cavity.  Pure  pneumothorax,  although  possible  (occurring  in  about  10  per 
cent,  of  the  cases),  is  rare ;  it  is  almost  invariably  complicated  by  the 
presence  of  fluid.  The  fluid  is  usually  pus  (pyopneumothorax),  but  some- 
times serum  (hydropneumothorax),  and  occasionally  blood  (hsematopneumo- 
thorax). 

Etiology. — Air  enters  the  pleural  cavity,  either  from  a  wound  of  the 
chest  wall  and  parietal  pleura,  or  through  an  opening  in  the  visceral  pleura 
covering  the  lung.  The  pneumothorax  may  be  complete  when  the  cavity 
is  free  from  adhesions,  or  incomplete  or  loculated  when  the  air  enters  into 
portions  of  the  cavity  encapsuled  by  adhesions. 

The  entrance  of  air  into  the  pleural  cavity  by  perforation  of  the  parietal 
pleura  is  most  commonly  the  result  of  operations  to  relieve  empyema, 
and  as  the  opening  remains  free,  the  passage  of  air  into  the  cavity  is  direct 
and  uninterrupted,  but  the  opening  may  be  spontaneous  when  an  empyema 
points  externally.  Gunshot  wounds  or  stabs,  not  often  seen  in  civil  practice, 
would  also  perforate  the  parietal  layer  as  would  openings  by  ulceration  of 
the  oesophagus  or  stomach  into  the  pleura.  Perforation  of  the  visceral 
pleura  generally  occurs  when  a  superficial  emphysematous  bulla  bursts 
b)y  overstraining,  in  which  case  the  pneumothorax  may  be  uncompli- 
cated by  the  presence  of  fluid  in  the  cavity,  but  much  more  commonly 
takes  place  by  the  rupture  of  a  superficial  tuberculous  vomica,  a  disaster 
which  may  occur  early  or  late  in  the  course  of  phthisis.  Perforation 
irom  ulceration  or  necrosis  of  the  tissue  may  occur  occasionally  in  cases 
of  gangrene,  cancer,  or  abscess  of  the  lung.  Perforation  of  the  visceral 
pleura  may  also  take  place  when  an  empyema  causes  ulceration,  and, 
perforating  the  pleura,  discharges  through  the  lung.  Finally,  accidents, 
such  as  severe  blows,  contusions,  falls,  or  excessive  pressure,  may  cause 
rupture  of  both  layers  of  the  pleura  and  pneumothorax,  by  lacerating  the 
lung  at  the  same  time ;  as  may  also  fractures  of  the  ribs,  by  the  sharp 
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and  irregular  edges  being  turned  inwards.  In  the  traumatic  cases,  how- 
ever, in  all  probability  in  addition  to  air,  blood  will  be  found  in  the 
pleural  cavity.  Taking  all  these  causes  together,  we  are  able  to  appreciate 
their  relative  frequency  best.  Thus,  according  to  Saussier,  in  131  cases  of 
pneumothorax  which  he  collected,  no  less  than  eighty-one  occurred  from 
rupture  of  a  phthisical  lung  or  vomica ;  twenty-nine  from  empyema ;  seven 
from  gangrene ;  five  from  emphysema ;  three  from  pulmonary  apoplexy ; 
two  from  hepatic  fistula ;  and  one  each  from  hfematothorax,  cancer,  abscess, 
and  hydatids.  According  to  other  observers,  the  proportion  of  cases  due  to 
tuberculous  disease  is  still  higher.  As  regards  the  air  or  gas  in  pneumo- 
thorax, its  composition  no  doubt  varies  with  the  freedom  of  commimication 
with  the  external  air,  but,  speaking  generally,  the  chief  gases  present  are 
carbon-dioxide  and  nitrogen,  the  proportion  of  oxygen  being  small.  The 
amovmt  of  gas  in  the  pleura  varies  from  a  few  to  a  couple  of  thousand 
cubic  centimetres,  and  depends  upon  the  condition  of  the  thoracic  viscera, 
whether  much  bound  down  with  adhesions,  solidified  by  tubercle,  or  other 
disease ;  upon  the  amount  of  fluid  present ;  the  expansibility  of  the  chest 
walls ;  the  freedom  of  mobility  of  the  mediastinum  and  its  contents  ;  and 
finally,  upon  the  nature  of  the  wound  of  the  pleura,  whether  valvular  or 
not.  In  the  former  case,  the  air  enters  the  pleura  in  inspiration,  and  little 
may  pass  out  on  expiration. 

Pneumothorax  may  occur  at  any  age  and  in  either  sex,  the  male  rather 
more  frequently  than  the  female.  It  is  rather  more  frequent  on  the  left 
than  the  right  side. 

Anatomical  appearances. — On  post-mortem  examination  of  cases 
of  pneumothorax,  the  distension  of  the  thoracic  cavity  may  be  great  or 
small,  as  may  be  also  the  displacement  of  organs;  sometimes  a  greater 
displacement  is  present  than  if  the  pleura  had  been  filled  with  fluid  only ; 
in  others,  in  consequence  of  the  mediastinum  and  its  contents  being  bound 
down  by  previous  adhesions,  the  displacement  may  be  slight  or  inappre- 
ciable ;  and  the  same  applies  to  the  condition  of  the  diaphragm  and  the 
abdominal  organs.  Similarly,  the  Imig  may  be  found  quite  collapsed  or 
but  little  displaced,  according  to  its  condition,  whether  compressible  or  solid 
or  nearly  so.  The  fluid  found  is  generally  pus,  but  it  may  be  only  slightly 
purulent  and  occasionally  serous.  The  amount  of  the  fluid  varies  from 
50  to  1000  c.c.  The  opening  may  be  large  and  patent,  or  may  be  small, 
valvular,  and  difficult  to  find,  unless  the  lung  be  placed  in  water. 

Symptoms. — In  speaking  of  the  symptoms  of  pneumothorax,  we 
have  to  deal  only  with  those  cases  in  which  there  is  no  external  opening 
into  the  pleura.  We  have  already  dealt  with  discharging  empyema,  or 
what  is  sometimes  called  fistulous  empyema. 

The  symptoms  commonly  present  are  pain  in  the  affected  side  and 
dyspnoea,  with  a  greater  or  lesser  amount  of  coUapse.  In  some  cases, 
however,  not  one  of  these  signs  of  perforation  of  the  pleura  is  present, 
and  the  pneumothorax  can  only  be  detected  by  physical  examination  of 
the  chest.  The  pain  in  the  side  may,  however,  be  sudden,  sharp,  and  severe, 
and  the  patient  may  feel  as  though  something  had  given  way  in  his  chest. 
It  is  usually  felt  at  the  situation  of  the  lower  ribs.  Dyspnoea  may  be  of 
a  marked  t}^e,  and  may  come  on  suddenly,  or  (as  is  most  likely)  it  may 
be  an  accession  of  previously  existing  difficulty  of  breathing.  The  patient 
may  be  unable  to  lie  on  the  affected  side,  and  nearly  always  has  to  be 
propped  up  in  bed.  There  may  be  added  to  this,  cough  with  more  or  less 
blood-stained  expectoration.      The  collapse  may  be  very  severe,  and  may 
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almost  at  once  terminate  in  death,  if  the  patient  is  weak  and  exhausted 
by  previous  iUness.  The  Hps,  tongue,  and  extremities  may  be  cyanosed. 
The  pulse  is  small  and  weak.  These  symptoms  may  be  followed,  if  the 
patient  survive,  by  subacute  fever. 

On  physical  examination  of  the  chest,  the  whole  of  the  affected  side 
may  be  seen  to  be  more  or  less  bulged  with  pushing  of  the  interspaces 
outwards.  The  side  does  not  move  on  inspiration,  and  the  cardiac  impulse 
may  be  displaced  away  from  the  affected  side.  On  measurement  of  the 
chest,  the  affected  side  may  be  found  as  much  as  three  inches  in  excess  of 
the  other  in  circumference.  On  palpation,  the  vocal  fremitus  may  be 
diminished  or  abolished,  and,  when  there  is  much  distension  of  the  affected 
side,  the  liver  or  spleen  may  be  displaced  downwards.  The  heart-beat,  too, 
may  be  felt  in  its  new  position. 

On  percussion,  the  resonance  over  the  pneumothorax  is  tympanitic 
above,  and  dull  over  the  fluid  at  the  base  of  the  pleural  cavity.  The 
tympanitic  note  may  be  elicited  as  far  as  the  edge  of  the  sternum 
away  from  the  affected  side,  and  the  heart  dulness  may  be  found  on 
the  sound  and  not  on  the  affected  side.  On  auscultation,  the  breathing 
sounds  are  feeble  or  absent  if  the  lung  is  collapsed,  except  behind  in  the 
vertebral  groove.  If,  however,  there  has  been  solidification  of  the  lung, 
previous  to  the  pneumothorax,  there  may  be  bronchial  or  tubular  breathing, 
or  the  sounds  may  be  accompanied  by  an  amphoric  hum.  There  are  also 
metallic  tinkling,  metallic  whisper  and  echo,  sometimes  pectoriloquy.  The 
succussion  sound  on  shaking  the  patient  is  marked  only  if  the  fluid  be 
present  in  considerable  amount.  The  most  characteristic  physical  sign, 
however,  is  the  bell  sound  on  auscultatory  percussion  with  two  coins,  or,  if 
the  sound  is  not  so  clear,  it  may  be  what  is  called  anvil  sound. 

When  the  pneumothorax  is  localised  to  parts  of  the  pleural  cavity  by 
adhesions,  the  physical  signs  naturally  depend  upon  its  extent  and  posi- 
tion. If  the  fluid  is  in  large  proportion  to  the  size  of  the  cavity,  the 
amphoric  signs  are  few,  masked,  and  a  bubbling  only  may  be  present.  If 
such  a  pneumothorax  communicates  freely  with  a  bronchus,  the  diagnosis 
from  a  superficial  cavity  of  the  lung  is  very  difficult,  especially  as  there  is 
probably  dulness  and  not  hyper-resonance  on  percussion. 

It  is  seldom  that  pneumothorax  ends  in  recovery,  except  in  the  cases 
of  rupture  of  an  emphysematous  lung,  otherwise  healthy.  In  such  cases 
the  wound  heals,  and  the  gas  effused  into  the  pleural  cavity  is  absorbed. 
Generally  death,  either  immediate,  within  a  few  hours,  or  delayed  for 
some  days,  follows. 

Treatment.  —  The  treatment  is  obviously  only  palliative  and 
symptomatic.  Generally  speaking,  stimulants,  such  as  hot  brandy  and 
water  or  ether,  should  be  given,  and  if  the  first  shock  is  recovered  from, 
some  opiate  should  be  administered.  It  is  best  either  to  put  on  a  linseed 
meal  poultice  over  the  side  to  relieve  pain,  or  to  strap  the  side.  If  the 
dyspnoea  be  very  urgent,  and  the  dislocation  of  the  mediastinum  from  the 
pressure  of  air  causes  it,  puncture  of  the  side  with  a  fine  trochar  is 
necessary,  and  temporarily  reheves  the  patient.  This  operation  may  be 
repeated  if  occasion  requires  it. 

If  the  patient  recover  from  the  first  shock,  and  survive  the  first  few 
hours,  he  should  be  kept  absolutely  quiet  in  a  well-ventilated  and  warm 
room,  and  should  be  fed  with  very  nourishing  foods,  such  as  milk,  chicken- 
broth,  and  strong  beef-tea,  and  some  stimulant,  such  as  champagne,  brandy, 
or  whisky,  should  be  regularly  given.     Opiates  are  very  important  in  this 
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after-treatment.  It  may  also  become  necessary  to  puncture  the  chest  to 
remove  the  fluid,  and  if  the  wound  remain  open  the  dyspnoea  from  the  re- 
accumulation  of  air  is  of  course  removed. 


TUBERCLE. 

Tuberculosis  of  the  pleura  is  invariably  associated  with  tubercle  of 
other  parts,  and  can  scarcely  be  considered  separately.  It  may  be  part  of 
an  acute  general  tuberculosis,  in  which  case  small  grey  transparent 
tubercles  are  found  in  the  substance  of  the  pleura,  with  tubercle  in  the 
lungs  and  other  organs.  In  such  cases,  symptoms  connected  with  the 
pleura  may  or  may  not  have  been  present.  Tubercle  is,  however,  much 
more  common  when  secondary  to  tubercle  of  the  lungs.  Under  such  cir- 
cumstances the  new  growth  is  most  likely  to  appear  in  the  immediate 
locality  of  the  pulmonary  deposit.  It  may  also  arise  in  the  new  membrane 
which  results  from  previous  inflammation.  It  is  said  that  tubercle  may 
appear  first  of  all  in  the  pleura  in  cases  of  old  people,  and  probably  in  con- 
nection with  the  same  affection  of  the  alimentary  canal  or  abdominal 
organs;  as  far,  however,  as  our  experience  goes,  this  connection,  must  be 
very  rare. 

Sero-fibrinous  pleurisy  is,  as  before  stated,  very  apt  to  be  the  result 
of  tubercle  of  the  pleura,  or  of  the  subjacent  scanty  subpleural  tissue, 
and  may,  as  we  have  mentioned  elsewhere,  be  attended  with  continued 
fever  of  an  obstinate  type,  very  slow  absorption  of  the  effused  fluid,  and, 
in  some  cases,  by  hsemorrhage  into  the  pleural  cavity  of  a  greater  or  lesser 
amount,  from  giving  way  of  the  new-formed  vessels  in  the  pleural  deposit. 


NEW  GROWTHS. 

Malignant  new  growths  of  the  pleura  can  hardly  be  separated,  by  any 
symptoms  or  physical  signs  which  they  produce,  from  similar  growths  in  the 
lung  and  mediastinum,  to  which  they  are  nearly  always  secondary.  In  some 
cases,  however,  new  growths  encroach  upon  the  pleura  by  penetration  from 
outside,  and  rarely  the  pleural  new  growth  is  the  first  secondary  deposit  in 
the  chest.  The  usual  course,  however,  is  for  the  growth  in  the  lung  to 
impinge  upon  and  implicate  the  pleura,  growing  out  from  it  in  nodular 
masses  of  greater  or  lesser  size.  When  in  this  situation,  from  the  position 
they  assume,  they  become  flattened,  projecting  but  slightly,  or  may  be 
round  and  prominent.  Large  growths  may  grow  backwards  and  compress 
the  lung,  or  may  increase  outwards  and  press  out  the  ribs  and  sternum. 
They  may  also  displace  the  heart  and  mediastinum.  Pleural  transudation. 
or  actual  effusion  may  result  from  and  complicate  the  signs  of  the  pleural 
new  growth.  For  the  diagnosis  of  this  form  of  disease,  reference  should  be 
made  to  new  growths  of  the  lungs,  from  which  it  is  practically  inseparable. 

V.  D.  HAREIS. 
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DISEASES   OF   THE   MEDIASTINUM. 

By  the  term  mediastinum  we  denote  the  space  in  the  middle  of  the 
chest  between  the  two  pleurte.  By  anatomists  this  space  has  been  divided 
into  four  parts,  namely,  anterior,  middle,  posterior,  and  superior.  The 
anterior  mediastinum  is  the  part  between  the  sternum  in  front  and  the 
pericardium  behind.  As  the  pleurae  come  together  above  behind  the 
second  bone  of  the  sternum,  the  space  may  be  said  to  be  bounded  in  front 
by  the  sternum,  and  the  costal  cartilages  of  the  fifth,  sixth,  and  seventh 
ribs  and  by  the  triangularis  sterni  muscle.  The  space  contains  small 
(anterior  mediastinal)  lymphatic  glands.  The  middle  mediastinum  con- 
tains the  heart  and  pericardium,  ascending  arch  of  the  aorta,  the  main  pul- 
monary artery,  and  the  lower  half  of  the  superior  vena  cava,  the  phrenic 
nerves,  the  arch  of  the  azygos  vein,  and  the  roots  of  the  lungs,  and 
the  bronchial  lymphatic  glands.  The  posterior  mediastmum  is  the 
space  between  the  pericardium  and  roots  of  the  lungs,  and  the  spinal 
column  from  the  fourth  dorsal  vertebrae  downwards.  It  contains  within 
it  the  descending  arch  of  the  aorta  and  the  descending  thoracic  aorta,  the 
vagi,  oesophagus,  thoracic  duct,  and  posterior  mediastinal  lymphatic  glands. 

The  superior  mediastinum  is  bounded  below  by  a  plane  drawn  from  the 
body  of  the  fourth  dorsal  vertebrae,  behind  to  the  junction  of  the  manu- 
brium with  the  body  of  the  sternum  in  front.  The  upper  limit  is  the 
upper  opening  of  the  chest.  It  is  bounded  in  front  by  the  manubrium 
sterni  and  the  origins  of  the  sterno-hyoid  and  sterno-thyroid  muscles,  and 
behind  by  the  spinal  column  and  the  lower  end  of  the  longus  colli  muscles. 
It  contains  the  trachea,  oesophagus,  and  thoracic  duct ;  the  transverse  arch  of 
the  aorta,  and  the  vessels  branching  off  from  it ;  the  innominate  veins  and 
superior  vena  cava ;  the  phrenic,  vagi,  left  recurrent,  laryngeal,  and  cardiac 
nerves;  the  cardiac  lymphatic  glands,  and  the  remains  of  the  thymus 
gland. 

In  the  descriptions  given  by  pathologists,  the  superior  mediastinum  is 
invariably  considered  as  part  of  the  anterior  mediastinum. 


NEW  GEOWTHS. 

New  growths  of  the  mediastinum  are  comparatively  rare  affections,  one 
case  occurring  in  about  every  150  of  diseases  of  the  respiratory  system. 
Malignant  growths  are  much  more  common  than  non-malignant,  and  they 
are  more  often  primary  than  secondary.  Very  little  can  be  said  as  to  the 
causation ;  blows  on  the  sternum,  or  other  injury,  catching  cold,  and  heredit- 
ary predisposition  have  been  mentioned  in  this  connection,  without  much 
basis  in  fact ;  but  observers  are  generally  agreed  that  males  are  more  liable 
to  the  disease  than  females  in  proportion  of  two  or  more  to  one.  The  age 
most  liable  seems  to  be  from  30  to  50 — 37  years  of  age  in  males  and  36  in 
females  in  carcinomatous  cases,  and  30  to  35  in  males,  and  35  to  40  in 
females  in  sarcomatous  cases. 

Pathology.  —  Of  the  various  forms  of  growth,  carcinomata  and 
sarcomata  are  by  far  the  most  common;  but  opinions  are  divided  as  to 
which  of  these  growths  is  more  frequent.  Hare  giving  134  of  carcinoma 
to  ninety-eight   of   sarcomata,  whilst    in    seventeen    cases    collected  by 
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ourselves  recently,  in  which  the  diagnosis  was  verified  by  microscopic 
examination,  thirteen  were  cases  of  sarcomata.  Of  carcinomata  the  most 
common  form  is  soft  or  encephaloid,  then  scu'rhus,  rarely  epithelioma  and 
colloid  cancer.  The  growths  may  be  primary  or  secondary,  more  often  the 
former.  Of  sarcomata  the  almost  invariable  form  is  round-celled  or  lympho- 
sarcoma, and  the  disease  is  nearly  always  primary  in  the  mediastinum. 
Of  the  other  forms  of  new  growth,  pure  lymphadenomata,  fibromata, 
lipomata,  and  osteomata  occasionally  occur,  and  dermoid  cysts  have  been 
known  in  the  same  situation.  The  growths  begin  more  frequently  in  the 
anterior  than  in  the  posterior  mediastinum,  sometimes  in  both,  only  very 
seldom  in  the  middle  mediastinum.  The  size  may  vary  enormously,  in 
exaggerated  cases  filhng  up  the  whole  of  one  side  of  the  chest.  The  origin 
of  the  malignant  growths  is  probably  in  the  lymphatic  glands  in  some  part 
of  the  mediastinum ;  sometimes,  according  to  Virchow,  in  a  persisting 
thymus.  Other  origins  have,  however,  been  suggested,  namely,  the  fat 
and  connective  tissue  of  the  mediastinum,  the  pericardial  connective  tissue, 
the  periosteum  of  the  sterumn,  or  the  adventitia  of  the  vessels.  The 
direction  in  which  the  growths  spread  is  probably  most  often  backwards, 
involving  and  pressing  upon  the  heart,  and  lung  of  one  or  other  side  or  of 
both  sides.  Sometimes  in  its  spread  the  growth  involves  the  gi  eat  veins 
and  nerves,  obliterating  some  by  prolonged  pressure.  Occasionally,  the 
growth  may  grow  upwards  and  may  appear  in  the  neck,  involving  both 
arteries  and  veins.  When  in  the  posterior  mediastinum,  the  aorta,  the 
oesophagus,  or  the  spinal  column  and  its  contents  may  be  involved.  The 
diaphragm  may  be  pressed  down,  and  the  form  and  size  of  the  chest  may 
be  altered  by  the  growth  of  the  tumour  outwards,  with,  or  without  erosion 
of  the  ribs  or  sternum.  From  pressure  upon  blood  vessels,  there  may  be 
dilatation  of  the  external  veins,  oedema,  thrombus,  more  farely  ascites  and 
swelhng  of  the  extremities. 

When  the  growth  appears  as  secondary  to  malignant  disease  elsewhere, 
it  more  often  begins  in  the .  posterior  mediastinum.  No  rule  can  be  laid 
down  as  to  the  seat  of  the  primary  disease  when  it  is  secondary  in  the 
mediastinum.  As  regards  sarcomata,  however.  Hare  says  that  under 
such  circumstances  the  seat  may  be  the  pleura.  Extensions  or  metastases 
of  the  disease  may  occur  in  the  lung,  liver,  spleen,  kidneys,  or  mammee. 

Symptoms. — The  diagnosis  of  a  commencing  growth  in  the 
mediastinum  is  exceedingly  difficult,  if  not  impossible,  as  at  first  there 
may  be  no  symptoms  directing  attention  to  the  condition,  and  even,  as 
the  growth  becomes  larger  and  larger,  the  main  reliance  must  be 
placed  upon  physical  examination  of  the  chest.  At  some  time  or  other  in 
the  course  of  the  disease  there  is  probably  pain  of  some  kind,  increased  on 
exertion,  either  over  the  sternum  or  elsewhere,  occasionally  far  from  the 
seat  of  the  disease ;  occasionally  tenderness  on  pressure.  Difficulty  in 
breathing  is  always  present  late  in  the  case,  and  may  occur  quite  early. 
Sometimes  the  inspiration  is  accompanied  by  a  piping  sound.  Cough  is  a 
faiidy  constant  symptom;  it  is  still  more  diagnostic,  when  it  is  accom- 
panied by  blood-stained  viscid  expectoration.  Htemoptysis  occasionally  is 
present,  and  has  been  known  to  cause  death.  Of  other  symptoms  more  or 
less  common  may  be  mentioned  alteration  in  the  voice,  w^hich  may  be 
whispering,  harsh,  coarse,  or  stridulous  ;  headache,  vertigo,  tinnitus  aurium, 
pains  in  the  throat  or  dysphagia,  emaciation  which  gradually  increases ; 
inequality  of  the  pulses  occasionally  occur.  The  presence  of  tumours  else- 
where will  materially  aid  the  diagnosis. 
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Physical  signs. — On  inspection,  in  advanced  cases,  at  all  events, 
the  veins  over  the  neck,  chest,  and  abdomen  are  seen  to  be  more  or  less 
enlarged  and  tortuous.  There  may  be  general  enlargement  of  one  side, 
or  bulgings  of  the  chest  here  and  there,  or  fulness  above  one  or  both 
clavicles.  Sometimes  the  sternum  is  pushed  forwards.  The  movement  of 
the  ribs  on  one  or  both  sides  is  diminished,  and  the  apex  beat  of  the  heart 
may  be  displaced.  On  palpation  the  vocal  fremitus  is  diminished  or 
lost  over  the  site  of  the  growth.  On  percussion  there  is  generally  absolute 
dulness  and  increased  resistance.  The  dulness  is  irregular  in  shape  and 
size,  and  merges  into  the  normal  prsecordial  dulness.  The  dulness  is  not 
altered  with  the  position  of  the  patient.  On  auscultation  the  vocal  reson- 
ance is  diminished  or  lost,  and  the  breathing  sounds  over  the  situation  of 
the  dulness  may  be  absent,  or  may  be  harsh  vesicular,  bronchial,  or  even 
amphoric. 

All  of  these  physical  signs  may  be  modified  by  the  existence  of  com- 
plications, such  as  pericarditis,  pleurisy  with  effusion,  and  pneumonia,  as 
also  by  the  blocking  up  of  one  or  other  bronchus,  and  by  pressure  upon  the 
trachea. 

Course. — Generally  speaking,  the  onset  of  mediastinal  growth  disease 
is  insidious  and  slow ;  but  occasionally  symptoms  of  fever  and  those  of 
pleurisy  may  appear  at  the  beginning  of  the  affection.  In  rare  cases, 
according  to  Eisdon  Bennett,  there  may  be  hectic  fever  throughout  the 
whole  course  of  the  disease,  which  does  much  to  confuse  the  diagnosis. 
According  to  our  experience  of  eighteen  cases,  the  duration  of  the  disease 
was  on  an  average  about  six  months. 

Complications. — Several  of  these  have  been  incidentally  mentioned. 
The  most  common  are  pleurisy  with  effusion,  which  may  be  but  is  not 
generally  purulent-,  or  hydrothorax  from  pressure  on  the  azygos  vein. 
Pericarditis  with  blood-stained  effusion  of  a  severe  type  is  sometimes 
present,  and  a  low  form  of  pnemnonia,  which  may  terminate  in  gangrene. 

Diagnosis. — The  diagnosis  is  in  the  early  stages  exceedingly  difficult, 
but  as  the  growth  increases  it  becomes  less  so.  The  most  likely  conditions 
to  be  mistaken  for  a  new  growth  in  the  mediastinum  are :  chronic  pleurisy, 
with  great  thickening  of  the  chest  wall ;  pleurisy  with  effusion ;  aneurysms 
of  the  aorta;  tuberculosis  of  the  lung;  pericardial  effusion;  mediastinal 
abscess. 

Prom  pleurisy  with  effusion  or  with  great  thickening  of  the  chest 
wall. — According  to  our  experience,  the  diagnosis  from  pleurisy  is  perhaps 
the  most  difficult  of  all  the  above-mentioned  conditions.  When,  however, 
the  effusion  in  pleurisy  extends  beyond  the  midsternum,  the  displacement  of 
the  apex  beat  of  the  heart  is  probably  greater  than  would  be  the  case  with 
mediastinal  growth.  The  dulness  in  the  latter  case  generally  begins  in 
front  and  spreads  upwards  rather  than  downwards,  except  when  the  growth 
is  in  the  posterior  mediastinum.  In  chronic  pleurisy,  with  thickening, 
there  is  probably  contraction  rather  than  bulging  of  the  chest  walls,  and 
the  heart  is,  if  displaced  at  all,  displaced  towards  the  affected  side,  and  the 
diaphragm  pulled  upwards  in  the  same  direction,  so  that  the  stomachic 
resonance  begins  above  its  usual  position.  When  pleural  effusion  com- 
plicates mediastinal  grow^th,  the  diagnosis  is  almost  impossible  from 
physical  signs  alone,  and  is  only  arrived  at  after  paracentesis.  The  onset 
of  the  disease  is,  however,  generally  different  to  that  of  pleurisy,  and,  as  we 
have  seen,  the  presence  of  fever  is  not  common. 

Aortic  aneurysm. — The  percussion  dulness  over  an  aortic  aneurysm 
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is  usually  situated  over  the  manubrium  sterni,  and  to  the  right  below  this, 
is  more  definite  in  shape,  and  increases  very  slowly,  if  at  all,  for  weeks 
at  a  time ;  the  percussion  resistance  is  less,  and  there  is  probably  pulsation 
in  the  situation  of  the  dulness;  the  heart  sounds  over  the  dulness  are 
increased,  or  the  second  sound  is,  at  any  rate ;  there  may  be  a  single  or 
double  murmur.  The  pulses  are  more  likely  to  be  unequal,  as  are  also 
the  pupils,  and  laryngeal  stridor  from  implication  of  the  recurrent  laryngeal 
is  more  probable.  All  of  these  signs  may,  however,  be  present  in  medi- 
astinal growths,  and  in  both  kinds  of  disease  there  may  be  also  venous  dilat- 
ation and  oedema  of  the  chest  wall.  In  doubtful  cases  a  skiagram  of  the 
chest  may  be  found  useful. 

Tuberculosis  of  the  lung. — The  position  of  the  dulness  and  the 
direction  of  its  increase  in  phthisis,  and  the  presence  of  tubercle  bacilli  in 
the  sputum,  together  with  the  crepitations  heard  over  the  position  of  the 
solidified  parts,  would  be,  as  a  general  rule,  sufficient  to  point  the  diagnosis. 
When  tubercle  in  the  lung  complicates  the  course  of  new  growth  in  the 
mediastinum,  the  diagnosis  becomes  of  extreme  difficulty,  unless  the  areas 
of  dulness  are  distmct  and  do  not  coalesce. 

Pericardial  efiEusion. — When  pericardial  effusion  is  well  marked,  the 
shape  of  the  prsecordial  dulness  should  be  pyramidal,  with  the  apex 
upwards.  There  is  usually  a  friction  miu-mur  to  begin  with,  and  the 
pain,  dyspnoea,  and  cyanosis  are  much  more  acute  when  the  pericardium 
is  inflamed  primarily.  When  pericarditis  complicates  a  mediastinal  growth, 
the  diagnosis  becomes  more  difficult,  but  in  that  case  the  dulness  has  been 
present  before  the  symptoms  of  pericarditis  develop  themselves,  and 
should  suggest  a  local  cause  for  the  inflammation  of  the  serous 
membrane. 

Mediastinal  inflammation  and  abscess,  or  mediastinal  cyst,  will  be  dealt 
with  in  a  subsequent  section. 

Treatment  is  wholly  palliative.  Cough  and  pain  may  be  relieved 
by  opiates,  or  by  counter-irritants  such  as  blisters,  over  the  situation  of 
pain.  Venesection  sometimes  temporarily  diminishes  the  venous  obstruc- 
tion. Tracheotomy  has  sometimes  to  be  performed  to  remove  immediate 
danger  of  death.  In  some  instances,  it  is  of  temporary  use  to  remove 
fluid  from  the  pleura  by  aspiration. 


INFLAMMATION  AND  ABSCESS. 

Inflammation  of  the  mediastinum  is  a  rare  affection.  It  is  sometimes 
simple,  ending  in  recovery  or  in  slight  fibrous  thickening ;  or  it  may  be  sup- 
purative, and  terminate  in  abscess.  Of  the  latter  variety,  H.  A.  Hare  has 
collected  the  histories  of  one  hundred  and  fifteen  cases,  distributed  through- 
out medical  literature.  Of  these,  seventy-seven  permit  of  comparison,  and 
fifty-eight  are  found  to  belong  to  the  acute  variety,  and  the  remainder  to 
the  chronic  or  cold  form.  The  anterior  mediastinum  is  generally  the 
seat  of  the  abscess  in  the  proportion  of  five  to  two.  Acute  abscess 
is  rather  more  common  than  chronic ;  it  is,  as  a  rule,  traumatic,  from  stabs 
or  gunshot  wounds,  sometimes  coming  on  in  the  course  of  the  acute 
exanthemata,  or  from  extension  of  inflammation  in  the  neighbourhood, 
whereas  the  chronic  appears  to  be  connected  with  inflamed  tuberculous 
glands.  Males  are  much  more  often  affected  than  females,  in  the  proportion 
of  fifty-eight  to  seven.     The  most  likely  age  appears  to  be  from  28  to  30. 
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Thomas  Harris  has  called  attention  to  what  is  called  indurative 
mediastino-pericarditis,  in  which  there  is  increase  of  the  fibrous  tissue  of 
the  anterior  mediastinum,  with  or  without  adherent  pericardium.  The 
disease  is  rare,  and  mostly  affects  males,  17  out  of  22  cases. 

Symptoms. — The  chief  symptom  which  distinguishes  abscess  of 
the  mediastinum  from  other  affections  of  the  same  locality  is  pain; 
this  is,  of  course,  the  more  intense,  if  the  inflammation  producing  it  is 
acute.  The  pain  is  situated  over  the  sternum  or  costal  cartilages,  or 
may  radiate  and  be  most  marked  at  some  distance,  e.g.  at  one  or  other 
shoulder;  the  pain  is  boring,  lancinating,  or  pulsating,  or  only  dull  and 
aching.  It  is  generally  constant,  and  is  accompanied  by  more  or  less 
marked  fever,  which  may  come  on  at  the  commencement  of  the  affection 
with  a  rigor.  When  there  is  marked  effusion,  these  symptoms  are  accom- 
panied by  those  of  pressure  upon  neighbouring  organs,  vessels,  and  nerves, 
such  as  we  have  seen  may  accompany  mediastinal  growth,  e.g.  dyspnoea  or 
orthopnoea,  syncope,  cyanosis,  and  oedema,  with  dilatations  of  superficial 
veins,  ii-regularity  of  the  heart  beat,  cough,  and  occasionally  dysphagia. 
In  acute  abscess  there  is  a  tendency  to  point  in  the  neighbourhood  of  the 
costal  cartilages,  or  above  the  sternum,  but  the  pus  may  cause  erosion  of 
the  sternum  or  tract  into  the  abdomen. 

The  physical  signs  are  practically  the  same  as  those  of  a  growth  as 
regards  the  dulness,  which,  however,  is  said  to  alter  on  the  movement  of 
the  patient.  The  diagnostic  sign,  however,  is  the  gradual  appearance  of 
a  fluctuating  tumour  at  one  or  other  border  of  the  sternum,  or  in  the 
episternal  notch.  It  may  pulsate,  and  in  such  respect  resemble  an 
aneurysm,  but  the  pulsation  is  not  expansile,  and  the  other  signs  of 
aneurysm  are  absent,  as  there  is  no  alteration  of  the  loudness  of  the  heart 
sounds  or  cardiac  bruit. 

Diagnosis  and  prognosis. — This  is  aided  by  the  fact  that  the 
symptoms  and  signs  follow  upon  some  injury  in  the  great  majority  of 
cases.  The  duration  of  acute  abscess  varies  from  a  few  days  to  as  many 
months,  but  a  chronic  abscess  may  go  on  for  years.  As  to  the  indurative 
mediastino-pericarditis,  the  symptoms  are  chiefly  those  which  occur  in 
adherent  pericardium  and  hypertrophy  and  dilatation  of  the  heart,  viz. 
dyspnoea,  cyanosis,  and  dropsy.  The  prognosis  is  serious,  since  death 
appears  to  follow  all  cases  of  acute  abscess  in  which  the  pus  does  not 
discharge  externally  either  spontaneously  or  by  the  aid  of  the  surgeon. 

Treatment. — Possibly  the  application  of  leeches  or  of  counter-irrita- 
tion may  in  some  cases  prevent  the  formation  of  pus,  but  if  pus  has  formed, 
and  the  diagnosis  is  certain,  the  only  treatment  appears  to  be  to  let  it  out, 
if  operation  for  that  purpose  is  possible.  In  some  cases  it  appears  that 
the  balance  of  surgical  opinion  is  in  favour  of  trephining  the  sternum. 


OTHEE  AFFECTIONS 

Of  the  still  rarer  affections  of  the  mediastinum  may  be  mentioned  the 
following : — 

Hydaiid  cyst. — This  affection  is  exceedingly  rare,  occurring  in  this 
situation  once  in  every  seventy  times.  If  the  diagnosis  is  certain, 
endeavour  should  be  made,  if  possible,  to  evacuate  the  fluid. 

Simple  cyst. — Simple  cysts  are  still  more  uncommon,  but  may  occui'. 
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Gummata,  which  are  mostly  situated  in  the  connective  tissue. 

Emiyhysema. — Generally  in  connection  with  the  operation  of  tracheo- 
tomy, or  with  pneumothorax. 

Persistent  thymus  gland  or  enlargement  of  the  thymus  may  give  rise  to 
the  symptoms  of  a  new  growth  in  the  superior  mediastinum. 

Enlarged  mediastinal  glands,  either  from  inflammation  (simple  or 
suppurative  lymphadenitis),  or  from  the  presence  of  tubercle.  In  the 
bronchitis  of  measles,  and  in  simple  broncho-pneumonia,  the  bronchial 
glands  may  be  greatly  enlarged  and  infiltrated,  and  the  tissue  about  them 
oedematous.  Abscess  in  the  bronchial  and  tracheal  glands  is  occasionally 
met  with.  If  the  bronchial  glands  are  enlarged,  and  the  patient  throws 
back  his  head,  on  the  apphcation  of  the  stethoscope  to  the  upper  border  of 
the  sternum,  a  purring  respiratory  murmur  is  heard.  The  diagnosis  of 
enlarged  glands  in  any  other  part  of  the  mediastinum  is  httle  helped  by 
physical  examination. 

V.  D.  HAERIS. 


SECTION    YIII. 
DISEASES    OF   THE   KIDNEY. 


mTRODUCTORY. 

YAEIATIONS  i:?^  THE  UEINE. 

The  changes  that  the  urine  imdergoes  in  disease  are  dependent  either  on 
morbid  processes  in  the  kidney,  affecting  directly  the  composition  of  the 
excreted  fluid,  or  else  on  morbid  processes  due  to  disordered  metaboKsm  in 
other  parts  of  the  body,  indirectly  affecting  the  composition  of  the  urine. 
In  disease  the  proportion  of  the  normal  constituents  of  the  urine  may 
undergo  variation,  or  else  entirely  abnormal  substances  may  be  present. 

Variations  in  the  normal  constituents. — Urinary  -water. — 
The  quantity  of  urine  excreted  by  the  healthy  adult  varies  from  40  to  50  02., 
the  extreme  limits  probably  being  a  minimum  of  20  and  a  maximum  of  80. 
In  health,  the  quantity  of  water  excreted  by  the  kidney  is  determined  by 
(1)  the  amomit  of  fluid  consimied,  and  (2)  the  amount  of  fluid  eliminated 
by  other  channels,  more  especially  the  skin,  the  lungs,  and  the  bowel.  In 
disease  a  further  factor  is  introduced,  owing  to  the  amount  of  water 
present  in  the  tissues  undergoing  considerable  variation ;  whereas  in  health 
the  quantity  in  the  tissues  remains  fairly  constant.  All  forms  of  dropsy  will 
tend  to  diminish  the  quantity  of  m'ine,  whether  the  dropsy  be  of  renal  or  of 
cardiac  origin.  In  health  and  in  disease  the  quantity  of  water  eliminated 
by  the  kidney  is  ultimately  determined  by  the  functional  acti^aty  of  the 
glomerular  tuft  and  the  glomerular  epithelium,  and  the  functional  activity 
of  these  structures  is  greatly  influenced  by  the  rate  of  the  blood  flow 
through  the  renal  vessels.  The  condition  of  the  renal  vessels  is  the  best 
known  factor  influencing  the  rate  of  secretion  of  the  urine.  The  variations 
in  the  condition  of  the  renal  vessels  are  usually  brought  about  either  by 
causes  acting  through  the  vasomotor  system,  or  by  substances  affecting 
directly  the  muscular  coat  of  the  blood  vessels.  It  is  possible  that  the  rate 
of  the  urinary  secretion  may  be  influenced  through  the  nervous  system, 
apart  from  any  direct  effect  produced  on  the  renal  blood  vessels,  inasmuch 
as  complete  suppression  of  urine  may  occur  as  a  result  of  the  reflex  excitation 
of  various  parts  of  the  body,  without  any  profound  effect  being  produced  on 
the  renal  circulation.  Further,  there  is  experimental  e"\"idence  that 
diminution  in  the  quantity  of  renal  substance,  produced  by  removal  of 
the  whole  of  one  kidney  and  a  portion  of  the  other,  v.-ill  in  some  way 
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influence  the  quantity  of  urine,  as  under  these  circumstances  the  quantity 
secreted  is  greatly  increased. 

In  disease  the  quantity  of  the  urine  may  be  increased  or  diminished, 
and  the  increase  or  diminution  may  be  temporary  or  permanent.  Diabetes 
mellitus  and  diabetes  insipidus  produce  a  permanent  increase  in  the  renal 
flow,  and  an  increase  considerable  in  amount  is  usually  seen  in  lardaceous 
disease  of  the  kidney  and  in  renal  cirrhosis,  although  in  the  former  the 
increase  is  only  seen  in  certain  stages  of  the  disease.  In  chronic  Bright's 
disease  the  quantity  may  be  either  increased  or  diminished.  Where 
dropsy  is  present  the  quantity  is  diminished,  but  in  the  chronic  contracted 
white  kidney  the  flow  of  urine  is  usually  increased.  In  acute  Bright's 
disease  the  quantity  is  greatly  diminished.  Diminution  in  the  quantity  of 
urine  is  sometimes  so  extreme  as  to  cause  suppression,  and  two  varieties  of 
suppression  are  usually  recognised,  so-called  obstructive  and  non-obstruct- 
ive suppression.  In  obstructive  suppression  a  mechanical  impediment  to 
the  exit  of  the  urine  is  present,  either  in  the  renal  pelvis  or  in  some 
portion  of  the  ureter.  In  non-obstructive  suppression  no  such  impediment 
is  found,  and  the  condition  is  associated  with  acute  inflammatory  and 
other  destructive  diseases  of  the  kidney,  or  in  some  cases  as  a  terminal 
phenomenon  in  chronic  destructive  diseases.  In  a  few  cases  non-obstructive 
suppression  is  seen  to  occur  with  more  or  less  healthy  kidneys,  as  a  result 
of  reflex  effects  produced  by  morbid  processes  in  other  parts  of  the  body. 
Perforative  peritonitis  may  sometimes  lead  to  complete  suppression,  and  this 
may  also  occur  after  injuries,  and  even  after  such  an  apparently  trivial 
operation  as  the  passage  of  a  catheter.  In  the  latter  case  it  is,  however, 
more  usual  for  suppression  to  occur  where  the  kidneys  are  more  or  less 
diseased,  as  in  cases  of  pyelonephritis. 

In  cases  of  complete  obstructive  suppression,  life  is  usually  prolonged  for 
a  more  considerable  period  than  in  cases  of  non-obstructive  suppression ; 
and  in  obstructive  suppression  very  few  symptoms  are  produced,  except 
progressive  weakness  and  a  fall  of  body  temperature,  with  contraction  of 
the  pupils.  To  this  condition  the  term  of  latent  iu-£emia  may  be  applied. 
In  non-obstructive  suppression  severe  uremic  phenomena  of  the  usual  type 
are  generally  produced.  In  some  cases,  however,  of  non-obstructive  suppres- 
sion, even  when  associated  with  complete  destruction  of  the  kidney,  latent 
urgemia,  and  not  acute  uraemia,  is  seen. 

Specific  gravity, — The  specific  gravity  of  the  normal  urine  varies 
from  1015  to  1025.  In  disease  it  may  fall  as  low  as  1002  or  1003,  as  in 
diabetes  insipidus,  or  it  may  rise  as  high  as  1060.  In  health,  after 
copious  drinking,  the  specific  gravity  may  fall,  temporarily,  to  below  1005. 
In  observations  on  the  specific  gravity  of  the  urine  it  is  essential  that  the 
speciinens  observed  should  be  samples  of  the  whole  twenty-four  hours' 
secretion,  as  the  influence  of  meals  and  of  drinking  on  the  specific  gravity 
is  so  great  as  to  cause  very  serious  errors,  unless  this  precaution  be  taken. 
A  persistently  low  specific  gravity,  i.e.  below  1010,  may  usually  be  taken  as 
evidence  of  the  existence  of  disease,  and  more  especially  of  such  conditions 
as  the  granular  kidney,  the  so-called  surgical  kidney,  the  cystic  kidney,  and 
lardaceous  disease.  In  chronic  Bright's  disease  the  specific  gravity  is 
usually  low,  but  cases  are  seen  exceptionally  where  the  specific  gravity, 
even  m  fatal  cases,  remains  high.  A  specific  gravity  above  1030,  more 
especially  above  1035, is  very  suggesti^'e  of  the  presence  of  sugar;  but  very 
dense  mdnes,  containing  large  quantities  of  urea,  but  no  sugar,  are  occasion- 
ally met  with,  having  a  specific  gravity  of  1040  or  more.     Sugar  may  be 
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present,  however,  in  the  urine,  with  a  specific  gravity  as  low  as  1010;  and 
even  where  sugar  is  present,  variations  in  the  amount  of  sugar  do  not  neces- 
sarily produce  corresponding  variations  in  the  specific  gravity;  a  urine  with 
a  higher  specific  gravity  may  contain  a  less  percentage  of  sugar  than  another 
Lirine  with  a  lower  specific  gravity.  This  arises  from  the  fact  that  other 
constituents  of  the  urine  besides  sugar  materially  influence  the  specific 
gravity.  If  the  urine  be  very  abundant,  as  in  the  more  severe  forms  of 
diabetes,  then  the  variations  in  the  specific  gravity  and  in  the  amounts  of 
sugar  present  may  more  or  less  coincide,  as  in  such  cases  the  specific 
gravity  is  almost  entu-ely  dependent  on  the  quantities  of  sugar  present. 

Reaction. — The  urine  normally  is  acid,  owing  to  the  presence  of 
acid  phosphate  of  soda,  and  the  acidity  of  the  total  urine  of  twenty-four 
hours  is  equivalent  to  2  grms.  of  .oxalic  acid.  The  normal  healthy  urine 
is  most  acid  in  the  morning,  inasmuch  as  the  influence  of  meals  during  the 
day  is  such  as  to  cause  the  so-called  "  alkaline  tide."  Urine  secreted  two 
to  three  hours  after  a  meal  may  be  alkaline,  but  more  usually  its  acidity  is 
only  diminished.  This  diminution  in  the  acidity  of  the  urine  is  dependent 
mainly  on  the  large  quantity  of  alkaline  salts  ingested  with  the  meal,  more 
especially  with  vegetable  food.  The  urine  actually  secreted  two  to  three 
hom^s  after  a  meal  is  probably  alkaline,  but  when  voided  it  is  still  acid, 
owing  to  the  fact  that  it  becomes  mixed  in  the  bladder  with  acid  urine ; 
hence  it  is  more  usual  for  the  acidity  of  the  urine  simply  to  be  diminished 
by  meals.  The  reaction  of  the  urine  is  profoundly  influenced  by  diet,  being 
more  acid  with  a  meat  diet,  and  more  alkaline  with  a  vegetable  diet.  This 
is  chiefly  dependent  on  the  presence  of  acid  phosphate  of  soda  in  meat.  In 
disease  the  acid  reaction  of  the  urine  may  be  either  increased  or  diminished. 
Increase  is  especially  seen  in  cases  where  a  highly  concentrated  urine  is 
secreted,  as  in  febrile  diseases,  and  in  cases  where  large  quantities  of  meat 
are  eaten,  also  in  the  condition  of  so-called  lithtemia.  In  diabetes,  and  more 
especially  in  diabetic  coma,  the  urine  may  be  highly  acid,  from  the  presence 
of  j8-oxybut}Tic  acid  ;  and  in  cu-rhosis  and  other  destructive  diseases  of  the 
liver  the  acidity  may  also  be  increased,  and  lactic  acid  may  be  present. 
In  other  diseases  the  acidity  of  the  urine  may  be  diminished,  and  this  is 
especially  the  case  in  dilated  stomach.  The  urine  may  become  alkaline, 
and  two  varieties  of  alkaline  urine  are  recognised,  one  where  it  is  de- 
pendent on  the  presence  of  a  fixed  alkali,  and  the  other  where  it  is  due 
to  a  volatile  alkali.  Alkalinity  from  a  fixed  alkali  may  be  present  as  a 
result  of  vegetable  diet,  but  it  is  more  especially  seen  in  cases  of  dyspepsia 
and  neurasthenia ;  and  in  such  cases  the  mechanism  of  its  production  is 
obscure.  It  is  not  of  any  great  importance,  except  that  it  may  cause  the 
urine  to  become  milky  from  the  precipitation  of  amorplious  tricalcic 
phosphate.  In  exceptional  cases  this  may  lead  to  the  formation  of  stones. 
Alkalinity  from  a  volatile  alkali  is  a  much  more  serious  condition,  and  is 
dependent  on  the  decomposition  of  the  urine  in  some  portion  of  the  urinary 
channels,  with  the  formation  of  carbonate  of  ammonia.  This  result  is 
generally  secondary  to  infection  of  the  urine  with  micro-organisms,  more 
especially  by  the  introduction  of  infected  catheters.  In  exceptional  cases 
the  organisms  causing  the  decomposition  of  the  urine  reach  the  urinary 
channels  from  within,  as  for  instance  by  the  rupture  of  an  abscess  into 
some  portion  of  the  urinary  tract ;  and  occasionally,  perhaps,  it  is  possible 
that  micro-organisms  may  reach  the  urinary  bladder  by  passing  up  the 
urethra,  or  even  by  being  excreted  through  the  kidney  from  the  blood. 

Urea. — Approximately  15  grms.  of  nitrogen  are  excreted   per  diem 
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in  health,  and  the  most  important  nitrogenous  constituents  of  the  urine  are 
urea,  uric  acid,  and   creatinin;    xanthin,  guanin,  and   hippuric   acid   are 
also  present,  but  are  of  no  great  importance.     The  daily  quantity  of  urea 
excreted  varies  between  20  and  40  grms.     The  average  is  usually  stated  to 
be  30  grms. ;  approximately  0-5  grms.  of  urea  are  excreted  per  kilo    of 
body  weight.     About  2  per  cent,  of  urea  is  present  in  the  normal  healthy 
fluid,  but  in  health  it  may  rise  to  as  much  as  3  per  cent.     The  amount 
excreted  is  largely  influenced  by  the  diet,  and  it  is  greatly  increased  after 
meals.     Exercise  does   not  cause  any  appreciable  increase,  but   copious 
water  drinking  increases  the  amount  temporarily.      Observations  on  the 
excretion  of  urea  in   disease  are  of  little  value,  unless  the  amount  and 
nature  of  the  food  taken  are  considered.     In  disease,  the  quantity  excreted 
may  be  increased  or  diminished,  and  the  increase  may  be  absolute  or  may 
be  relative.      In  the  former,  the  quantities   passed  are  really  absolutely 
increased.      Where   a   relative  increase   only   is   present,   the  quantities 
excreted  are  excessive  when  the  diet  ingested  is  considered.      Thus  the 
excretion  of  30  grms.  in  the  twenty-four  hours,  by  a  sick  man  lying  in  bed 
and  taking  a  low  diet,  compared  to  that  consumed  in  health,  is  really  an 
excessive  excretion,  and  must  be  dependent  in  part  on  tissue  waste.     In 
diabetes  mellitus  the  quantity  excreted  is  greatly  in  excess  of  the  normal, 
and  this  is  mainly  dependent  upon  the  increased  diet.    In  some  cases,  how- 
ever, it  is  also  dependent  on  increased  tissue  waste.     In  diabetes  insipidus 
the  quantity  may  also  be  slightly  increased.     In  febrile  diseases  the  per- 
centage of  urea  is   usually  increased,  and  the   total  amount  is  always 
relatively  increased,  although   the  actual  amount  secreted  may  not  be 
greatly  above  the  normal,  and  in  many  cases  is  below  the  normal  for  a 
healthy  adult ;  but  in  such  cases,  owing  to  the  diminished  ingesta,  there  may 
be  really  a  relative  increase.    In  most  wasting  diseases  the  amount  of  urea  is 
diminished,  owing  to  the  great  diminution  in  the  appetite,  and  to  the  fact 
that  in  almost  all  wasting  diseases.  Owing  to  the  digestive  disturbances 
present,  there  is  usually  a  condition  of  partial  starvation.     In  diseases 
destroying  the  liver  substance,  as  in  atrophic  cirrhosis,  and  more  especially 
in  acute  yellow  atrophy  of  the  liver,  there  is  a  considerable  diminution  in 
the  quantity  of  urea,  and  in  some  cases  it  may  even  completely  disappear. 
In  renal  diseases  the  excretion  of  urea  may  be  increased  or  diminished. 
In  most  it  is  generally  diminished,  as  in   acute  nephritis,  consecutive 
nephritis,  some  forms  of  chronic  Bright's  disease,  and  cystic  kidneys.     This 
is  especially  the  case  in  those  forms  of  chronic  Bright's  disease  which  are 
associated  with  dropsy,  and  where  the  quantity  of  urine  passed  is  greatly 
below  the  normal.     In  the  granular  kidney,  and  in  other  forms  of  chronic 
nephritis  not  accompanied  by  dropsy,  the  quantities  of  urea  excreted  may 
be  quite  comparable  to  those  seen  in  health.     In  many  forms  of  renal 
disease  the  diminution  in  the  urea  excretion  is  not  to  be  taken  as  an 
indication  of  the  inefficiency  of  the  kidney  to  act  as  a  filter,  the  real  cause 
of  the  diminution  being  the  small  quantity  of  food  taken,  and  the  still 
smaller  quantity  absorbed,  owing  to  the  presence  of  nausea,  vomiting,  and 
diarrhoea.     The  onset  of  uraemia  in  chronic  renal  disease,  and  in  acute 
renal  disease,  is  often  accompanied  by  a  considerable  diminution  in  the 
quantity  of  urea  excreted,  but  this  is  by  no  means  invariable ;  and  acute 
ursemia  in  chronic  renal  disease   may  be  seen,  accompanied   with  the 
excretion  of  quantities  of  urea  quite  comparable  to,  or  even  greater  than, 
those  seen  in  health.     Estimations  of  urea  for  clinical  purposes  must  be 
made  from  samples  obtained  from  the  whole  twenty-four  hours'  mine,  and 
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the  hypobromite  method  is  usually  employed  for  the  purpose.  This  method, 
when  carried  out  with  great  care,  introduces  an  error  of  some  8  per  cent., 
unless  sugar  be  present  in  the  urine.  In  the  latter  case,  the  whole  of 
the  urea  is  decomposed  by  the  hypobromite.  Hypobromite  of  soda 
decomposes  other  nitrogenous  constituents  of  the  urine  besides  urea.  In 
performing  the  test,  it  is  essential  that  the  hypobromite  of  sodium  should 
be.  freshly  prepared,  and  that  it  should  not  be  present  in  too  great  an 
excess  ;  the  mixing  of  the  urine  with  the  hypobromite  solution  should  also 
be  carried  out  very  slowly,  and  the  mixtm-e  kept  cool. 

Uric  acid  and  urates. — Uric  acid  is  present  in  the  urine  generally 
to  the  amount  of  1  grm.  Occasionally  as  much  as  2  grms.  may  be 
excreted  in  the  twenty-four  hours.  Uric  acid  is  the  most  important  repre- 
sentative in  the  urine  of  the  group  of  bodies  containing  alloxur  bases. 
Uric  acid  is  very  insoluble  in  water,  1  grm.  requiring  about  15,000  c.c.  to 
dissolve  it.  In  the  urine,  however,  this  quantity  of  uric  acid  is  kept  in 
solution  by  one-tenth  of  this  quantity  of  fluid.  All  observers  are  agreed 
that  it  is  not  present  in  the  urine,  as  such.  Two  main  views  have  been 
held — (1)  that  it  is  present  as  an  acid  urate  or  biurate ;  (2)  that  it  is  in 
the  form  of  what  has  been  described  as  a  quadriurate.  According  to  the 
latter  view,  the  bibasic  acid,  uric  acid,  would  form  three  orders  of  salts — 
the  neutral  urates,  the  hi-  or  acid  urates,  and  the  quadriurates,  the  last  being 
a  compound  of  a  molecule  of  a  biurate  with  a  molecule  of  free  uric  acid. 
The  neutral  urates  are  of  no  physiological  or  pathological  importance, 
inasmuch  as  that  they  do  not  exist  in  the  body  either  in  health  or  in  disease, 
and  are  only  formed  in  the  laboratory  as  a  result  of  heating  uric  acid  in 
sealed  tubes  with  an  alkali.  The  acid  bim-ates  are  found  in  the  urine  as 
one  of  the  constituents  of  the  deposit  of  urates,  and  also  in  gouty  con- 
cretions. The  main  evidence  in  support  of  the  existence  of  a  third 
group  of  salts,  the  quadriurates,  lies  in  the  fact  that  the  ordinary  deposit 
of  urates  from  the  urine  contains  a  larger  quantity  of  uric  acid  than  can  be 
accounted  for  by  the  bases  present,  and  in  some  specimens  analysed  both 
by  Bence  Jones  and  by  Sir  William  Eoberts  the  proportion  of  uric  acid 
present  was  twice  the  amount  required  to  form  an  acid  urate.  Further, 
the  ordinary  deposit  of  urates  decomposes  under  a  variety  of  circumstances, 
and  more  especially  on  the  addition  of  distilled  water,  liberating  free  uric 
acid,  which  is  deposited  in  the  well-known  crystals.  Urine,  especially 
alkaline  urine,  on  heating,  dissolves  freely  large  quantities  of  uric  acid, 
and,  when  cooled,  deposits  a  sediment  similar  in  character  to  that  occurring 
with  the  spontaneous  deposition  of  urates,  and,  like  it,  liberating  crystals 
of  free  uric  acid  as  a  result  of  decomposition.  The  alkaline  blood  serum 
will  also  dissolve  uric  acid  freely,  but  here  on  decomposition  the  biurate  is 
deposited.  It  is  doubtful  whether  the  uric  acid  can  exist  in  the  blood  in 
the  form  of  a  quadriurate,  inasmuch  as  most  observers  are  agreed  that  an 
acid  medium  is'necessary  for  the  production  of  this  hypothetical  salt.  The 
observers  who  reject  the  hypothesis  of  the  existence  of  uric  acid  in  the  urine  in 
the  form  of  a  quadriurate,  explain  the  liberation  of  uric  acid  crystals  from  the 
deposit  of  urates  as  the  result  of  an  interaction  between  the  urates  and  the 
phosphates,  the  acid  phosphate  of  soda  taking  a  molecule  of  base  from  a 
biurate  in  exchange  for  a  molecule  of  hydrogen,  with  the  formation  of  free 
uric  acid  and  a  neutral  or  alkaline  phosphate.  This  is  especially  apt  to 
occur  when  the  urine  cools,  owing  to  the  fact  that  the  solubility  of  uric 
acid,  as  such,  in  cold  urine  is  far  less  than  in  warm,  and  the  mass  influence 
of  uric  acid  in  the  cold  would  be  lessened,  and  so  allow  the  acid  phos- 
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phate  to  effect  the  dissociation  of  the  urate  present.  On  the  other  hand, 
when  the  fluid  is  warmed  again,  the  sokition  of  the  uric  acid  in  the  warm 
liquid  would  increase  the  mass  action  of  the  uric  acid,- with  the  formation 
of  the  hiurate  and  the  reappearance  of  the  acid  phosphate.  The  view  that 
the  uric  acid  exists  in  the  urine  m  the  form  of  a  hiurate,  and  that  the 
decomposition  of  this,  with  the  liberation  of  free  uric  acid,  is  dependent  on 
the  mass  action  oi  acid  phosphate  of  soda,  receives  considerable  support 
from  the  fact  that  all  deposits  of  urates  contain  a  certain  proportion  of 
phosphates.  All  mines  deposit  uric  acid  sooner  or  later,  provided  the 
fluid  is  not  allowed  to  undergo  putrefaction,  and  its  deposition  is  influenced 
mainly  by  the  acidity  of  the  urine,  the  quantity  of  other  salts  present,  and 
also,  to  a  certain  extent,  by  the  amount  of  pigment.  Dilute  urines 
deficient  in  salts  and  colourmg  matter  fi^equently  deposit  uric  acid, 
whereas  concentrated  highly  acid  m^ines,  containing  perhaps  a  larger 
percentage  of  uric  acid  or  urates,  do  not,  owing  to  the  uric  acid  being  kept 
in  solution  by  the  other  salts,  and  particularly  by  the  phosphates. 

The  uiic  acid  m  the  urine  has  a  double  origin,  being  derived  in  part 
from  the  metabolism  of  alloxur  bases  contained  in  the  food,  and  more 
especially  in  flesh,  and  in  part  from  the  metabolism  of  the  tissues.  Certain 
articles  of  diet,  such  as  hver  and  thymus,  greatly  increase  the  amount  of 
uric  acid  excreted.  With  a  vegetable  diet,  or  one  consisting  of  milk  and 
bread,  the  uric  acid  in  the  urine  is  derived  almost  entirely  from  the  meta- 
bolism of  the  tissues.  The  most  delicate  test  for  uric  acid  is  the  murexide 
test.  The  suspected  substance  is  treated  with  fuming  nitric  acid,  and 
warmed ;  when  cold,  ammonia  is  added,  and  a  purple-red  colour  is  produced. 
The  addition  of  potash  instead  of  ammonia  causes  a  purple-blue  instead  of 
a  purple-red  colour.  There  are  various  methods  for  estimating  the  quantity 
of  uric  acid  in  the  urine,  the  simplest  being  that  of  Heintz.  Ten  c.c.  of 
hydrochloric  acid  are  added  to  200  c.c.  of  filtered  urine,  and  the  mixture 
is  set  aside  for  forty-eight  hours  in  a  cool  place.  After  that  interval  the 
crystals  of  uric  acid  are  collected  on  a  weighed  filter,  washed  and  dried  at 
100°  C,  and  weighed.  This  method  gives  only  a  rough  indication  of  the 
amount  of  uiid  acid  present,  since  a  considerable  quantity  may  be  retained 
in  the  acid  liquor.  A  more  accurate  method  is  that  of  Hopkins.  Fifty 
grms.  of  ammonium  chloride  are  added  to  100  c.c.  of  urine.  The  precipitate 
is  collected  after  two  hours  on  a  filter,  and  washed  with  a  saturated  solu- 
tion of  ammonium  chloride.  It  is  then  collected  in  a  small  beaker  by 
washing  the  filter  paper  with  hot  distilled  water,  and  it  is  subsequently 
heated  to  boiling  with  an  excess  of  hydrochloric  acid.  The  uric  acid 
separates,  is  collected  and  washed  on  a  filter,  and  ultimately  dissolved  in 
a  weak  solution  of  sodium  carbonate.  The  solution  is  made  up  to  100  c.c. 
and  mixed  with  20  c.c.  of  sulphuric  acid,  and  then  titrated  with  one- 
twentieth  normal  potassium  permanganate,  1  c.c.  of  this  solution  being 
equivalent  to  0"00375  grm.  of  uric  acid. 

The  amount  of  uric  acid  in  the  urine  is  diminished  during  the  paroxysmal 
stage  of  gout,  but  ^^ith  the  subsidence  of  the  attack  an  increased  quantity 
is  excreted.  In  pernicious  anajmia  and  leukeemia,  and  more  especially 
in  splenic  leukaemia,  the  quantity  of  uric  acid  in  the  urine  may  undergo 
great  increase.  In  febrile  diseases  and  in  ague  it  may  also  undergo 
some  increase,  and  in  certain  forms  of  diabetes,  known  as  "  gouty  diabetes," 
the  quantity  excreted  is  also  above  the  normal.  In  ordinary  diabetes, 
notwithstanding  the  large  excretion  of  other  nitrogenous  constituents,  the 
lU'ine  does  not,  as  a  riUe,  tend  to  deposit  large  quantities  of  uric  acid. 
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In  health  the  urates  present  in  the  urine  remain  in  solution,  not  only 
when  the  urme  is  passed,  but  also  subsequently,  when  it  has  cooled. 
In  very  hot  weather,  and  after  excessive  sweating,  when  a  concentrated 
urine  is  passed,  the  urates  are  frequently  deposited  as  the  urine  cools, 
forming  the  well-known  lateritious,  or  uratic,  deposit.  This  deposit, 
as  mentioned  above,  undergoes  decomposition,  with  the  liberation  of  free 
uric  acid,  provided  the  urine  does  not  decompose ;  and  the  time  of  occur- 
rence of  this  Hberation  of  free  uric  acid  is  of  some  importance  in  pathology. 
Where  it  occurs  after  complete  cooling  of  the  urine,  and  some  hours  after 
it  has  been  passed,  it  is  of  no  importance ;  but  where  the  Hberation  of  free 
uric  acid  occurs  within  a  few  minutes  of  the  passage  of  the  urine,  it  may 
also  occur  in  the  urinary  passages,  and  thus  form  a  nucleus  for  renal 
calculi  or  gravel ;  and  the  conditions  influencing  this  liberation  of  free  uric 
acid  from  the  urates  are  matters  of  considerable  importance.  Although 
the  percentage  amount  of  urates  and  uric  acid  present  in  the  urine  will 
influence  the  separation  of  free  uric  acid  to  a  certain  extent,  other  condi- 
tions of  the  urine,  such  as  the  amount  of  other  saline  ingredients  present, 
and  the  degree  of  acidity,  are  of  equal  if  not  of  greater  importance ;  and  it  is 
well  known  that  highly  concentrated  urines,  containing  an  abundance  of 
urates  and  other  salts,  do  not  readily  liberate  free  uric  acid.  Copious 
deposits  of  urates  occur  also  in  febrile  illnesses,  and  more  especially  towards 
the  subsidence  of  the  disorder,  as  is  well  seen  in  the  case  of  the  common 
feverish  cold.  In  dyspepsia,  gastritis,  gastric  dilatation,  hepatic  cirrhosis, 
and  in  cases  of  heart  disease,  where  venous  congestion  is  a  marked  feature, 
urates  are  also  deposited  from  the  dense  high-coloured  urines.  The  uratic 
deposit  sometimes  contains  crystals  of  acid  sodium  and  ammonium  urate, 
and  this  is  more  especially  the  case  in  children.  These  crystals  are 
frequently  very  irregular,  with  spinous  processes,  and  hence  may  cause  a 
good  deal  of  irritation  of  the  urinary  tract ;  they  may,  in  children,  even 
give  rise  to  suppression.  Both  uric  acid  and  the  urates  tend  to  reduce 
sulphate  of  copper,  more  especially  when  the  urine  is  boiled  for  any  length 
of  time  with  Fehling's  solution,  and  in  this  way  dense  high-coloured  urines 
may  be  thought  to  contain  sugar,  when  the  copper  reduction  is  dependent 
on  the  uric  acid  and  urates.  The  reduction  is  rarely  as  complete  as  that 
seen  with  sugar,  the  deposit  being  usually  of  a  greenish  yellow  colour, 
rather  than  the  brick-red  which  is  so  characteristic  of  sugar.  In  all  cases 
of  doubt,  the  presence  of  sugar  should  be  verified  by  the  fermentation  test. 
The  other  nitrogenous  constituents  of  the  urine,  such  as  xanthin,  hypo- 
xanthin,  creatinin,  are  of  no  great  clinical  importance,  although  the 
quantities  present,  especially  of  creatinin,  are  greatly  increased  in  wasting 
diseases,  and  even  normally  more  creatinin  is  present  than  uric  acid; 
but  inasmuch  as  it  is  a  very  soluble  body,  it  is  of  no  great  importance, 
except  that,  like  uric  acid,  it  also  reduces  copper,  and  therefore  when 
present  in  excess  may  be  mistaken  for  sugar,  unless  the  fermentation  test 
be  done. 

Leucin  and  tyrosin,  - — ^  The  amido-acids,  leucin  and  tyrosin,  are 
normally  formed  in  the  alimentary  canal,  and  are  occasionally  found  in  the 
urine,  sometimes  in  traces,  sometimes  in  large  quantities.  When  large 
quantities  of  leucin  and  tyrosin  are  present  in  the  urine,  the  excretion  of 
urea  is  greatly  below  the  normal,  and  ammonia  and  lactic  acid  are  present. 
This  is  more  especially  seen  in  destructive  diseases  of  the  liver,  such  as 
acute  yellow  atrophy,  and  the  fatty  degeneration  which  is  seen  as  a  result 
of   phosphorus  poisoning.      In  cases  of   acute  yellow  atrophy,  the   urea 
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may  almost  totally  disappear  from  the  m-ine,  and  the  amount  of 
leucin  and  tyrosin  present  may  be  sufficiently  great  for  these  sub- 
stances to  be  spontaneously  deposited.  In  phosphorus  poisoning  they 
may  also  be  present  in  a1)undance,  but  here  the  amoimt  of  urea  is  more 
usually  greatly  diminished,  but  it  is  not  absent.  Leucin  and  tyrosin  in 
smaller  quantities  are  also  found  in  the  urine  in  other  conditions,  and 
more  especially  in  atrophic  cirrhosis,  where  necrotic  changes  in  the  liver 
cells,  somewhat  similar  to  those  seen  in  acute  yellow  atrophy  and  in 
phosphorus  poisoning,  are  not  uncommon.  The  presence  of  those  bodies 
in  the  urine  is  always  indicative  of  destructive  lesions  of  the  liver  sub- 
stance. Tyrosin  occurs  in  crystals  of  a  greenish  colour,  which  are  usually 
deposited  in  the  form  of  sheaves  and  rosettes.  Leucin  occurs  in  globular 
masses.  Crystals  of  calcic  phosphate,  sodic  phosphate,  and  of  the  lime  and 
magnesium  salts  of  fatty  acids,  are  also  sometimes  found  in  the  urine,  in 
the  form  of  sheaves  and  rosettes,  and  may  be  mistaken  on  casual  examina- 
tion for  tyrosin.  In  all  cases  the  suspected  presence  of  leucin  and  tyrosin 
in  the  urine  should  be  confirmed  by  the  tests  for  these  bodies.  Tyrosin, 
when  heated  with  Millon's  reagent,  gives  a  brilliant  crimson  colour.  Piria's 
reaction  is  also  a  valuable  test  for  the  presence  of  tyrosin.  The  sus- 
pected material  is  warmed  with  concentrated  sulphuric  acid;  it  is  then 
allowed  to  stand,  and  diluted  with  water  saturated  with  barium  or  calcium 
carbonate,  and  filtered  while  hot.  On  the  addition  of  dilute  ferric  chloride 
to  the  filtrate,  a  violet  colour  is  produced. 

Cystin  and  cystinuria. — Cystin  (amido-sulpho-lactic  acid)  is  a  body 
containing  sulphur,  and  is,  in  very  rare  cases,  found  in  the  urine  in  suffi- 
cient amount  to  form  a  calculus.  It  is  probable,  however,  that  very  small 
quantities  of  an  allied  body  are  present  in  the  urine  normally.  Cystin 
crystallises  in  flat  hexagonal  plates,  insoluble  in  acetic  acid,  soluble  in 
ammonia,  and  it  burns  with  a  bluish  green  flame  on  platinum.  If  heated 
with  caustic  potash  on  a  silver  coil,  a  black  mark  is  left  on  the  silver, 
owing  to  the  formation  of  sulphate. 

Chlorides. — 10  to  15  grms.  of  sodium  chloride  are  excreted  daily. 
The  quantity  is  mainly  dependent  on  the  amount  of  chlorides  in  the 
food.  The  chief  point  of  clinical  interest  with  reference  to  the  chlorides 
lies  in  the  fact  that  they  are  diminished  in  amount  during  the  height 
of  the  fever  in  pyrexial  diseases,  and  more  especially  in  acute  pneumonia, 
where,  during  the  height  of  the  malady,  they  may  disappear,  to  reappear 
during  convalescence.  It  is  more  common,  for  the  chlorides  in  pneumonia 
to  be  diminished  only,  and  for  traces  to  be  present  for  one  or  two  days 
during  the  height  of  the  disease ;  and,  according  to  Hutchison,  it  is  rare  for 
the  whole  excretion  throughout  the  attack  to  exceed  2  grms.  of  chloride 
of  sodium  per  diem.  There  is  no  relation  between  the  height  of  the  fever 
and  the  degree  of  chloride  diminution,  nor  between  the  latter  and  the 
extent  of  lung  involved.  The  diminution  usually  lasts  for  one  or  two  days 
after  the  crisis,  and  is  succeeded  by  a  sudden  and  excessive  excretion. 
During  the  height  of  the  disease  there  is  a  retention  of  chlorides  within  the 
body.  The  urea,  the  phosphates,  and  the  sulphates  are  increased  during 
the  height  of  the  disease.  The  diminution  of  the  chlorides  of  the  mine  is 
a  very  marked  phenomenon  in  pneumonia,  but  it  occurs  also  in  other  acute 
febrile  diseases,  and  especially  in  acute  rheumatism,  and  in  typhus  fever. 
In  malaria,  however,  the  chlorides  are  increased  in  amount  during  the 
pyrexia,  and  in  pleurisy  and  in  empyema  the  chloride  excretion  may 
remain  high.     In  some  cases  of  gastric  dilatation  there  may  be  a  great 
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diminution  in  the  excretion  of  chlorides.  The  lack  of  excretion  of  chlorides 
in  pneumonia  is  not  due  to  any  vicarious  excretion  of  these  substances  in 
the  sweat,  bowel,  or  sputum,  anci  the  percentage  amount  of  sodium  chloride 
in  the  sputum  is  very  low.  The  diminished  excretion  is  also  not  dependent 
on  any  incapacity  of  the  kidney  to  excrete  chlorides,  but  it  is  apparently 
entirely  due  to  some  disorder  of  metabolism  in  the  pneumonic  processes  by 
means  of  which  the  chlorides  are  retained  in  the  tissues.  To  determine 
roughly  the  quantity  of  chlorides  present  in  the  urine,  the  urine  should  be 
acidified  with  nitric  acid,  and  a  few  drops  of  nitrate  of  silver  added,  and 
the  precipitate  obtained  compared  with  one  produced  by  similar  measures 
in  a  specimen  of  normal  urine. 

Sulphates. — Sulphiu-  is  excreted  in  the  urine  in.  three  forms — first, 
in  the  form  of  sulphates,  the  sulphmic  acid  being  combined  w^ith  the 
inorganic  bases  sodiimi,  potassium,  and  magnesium;  secondly,  some 
sulphur  is  excreted  in  the  form  of  aromatic  sulphates,  the  organic  bases 
phenol,  cresol,  indol,  or  skatol  being  combined  with  the  sulphuric  acid  and 
an  inorganic  base,  such  as  potash,  to  form  potash  salts ;  thirdly,  a  small 
quantity  of  sulphur  is  excreted  in  combination  with  amides,  forming  bodies 
alhed  to  taurin  (amido-ethyl-sulphonic  acid),  and  cystin  (amido-sulpho- 
lactic  acid).  The  quantity  of  sulphur  excreted  in  this  third  manner  is 
small,  and  the  proportion  existmg  between  the  simple  sulphates  and  the 
aromatic  sulphates  is  approximately  from  12  to  20  of  the  former  to  1  of 
the  latter.  The  sulphates  of  the  urine  are  derived  in  part  from  those  in 
the  food,  and  in  part  from  the  metabohsm  of  the  proteid  tissue.  The  aro- 
matic sulphates  are  derived  in  great  part  from  the  decomposition  of  proteid 
matter  in  the  alimentary  canal,  and  to  a  certain  extent  the  quantity  of 
aromatic  sulphates  in  the  urine  may  be  taken  as  an  indication  of  the  extent 
of  intestinal  decomposition  and  putrefaction.  They  are  therefore  greatly 
increased  in  amount  in  all  conditions  of  intestinal  obstruction,  partial  or 
complete.  Their  formation  is  not  limited,  however,  to  the  alimentary 
canal,  and  their  excretion  is  increased  in  all  conditions  in  which  there  is 
decomposition  of  proteid  matter,  as  for  instance  in  cases  of  suppuration, 
empyema,  especially  the  putrid  form,  pulmonary  gangrene,  etc.  In  typhoid 
fever  they  are  said  not  to  be  increased.  The  excretion  of  aromatic  sul- 
phates is  increased  by  the  administration  of  a  considerable  number  of  aro- 
matic bodies,  of  which  phenol  and  camphor  are  the  most  important ;  and 
in  cases  of  carbolic  acid  poisoning  the  increase  in  the  aromatic  sulphates 
may  be  so  great  as  to  seriously  diminish  the  quantity  of  ordinary  sulphates 
present  in  the  urine.  Indican,  the  potash  salt  of  indoxyl  sulphuric  acid,  is 
a  normal  constituent  of  the  urine ;  like  the  aromatic  sulphates,  it  generally 
undergoes  a  considerable  increase  in  cases  of  intestinal  putrefaction  and 
of  putrid  inflammation.  Approximately,  2  grms.  of  sulphuric  acid  are 
excreted  per  diem  in  normal  urine. 

Phosphates. — The  acidity  of  the  urine  is  normally  dependent  on 
the  presence  of  acid  sodium  phosphate,  and  from  2  to  6  grms.  of  phos- 
phoric acid  are  excreted  in  the  urine  per  diem.  Two-thirds  of  the  phos- 
phoric acid  present  is  excreted  in  a  soluble  form,  in  combination  with  such 
bases  as  potash  and  soda.  The  remainder  of  the  phosphoric  acid  is  united 
with  the  bases  lime  and  magnesium,  and  these  are  only  soluble  in  acid 
urine.  The  neutral  and  basic  phosphates  of  lime  are  deposited  in  faintly 
acid,  neutral,  and  alkaline  urines.  Urine  which  is  alkaline  from  the 
presence  of  ammonia  contains  the  triple  ammonio-magnesium  phosphate, 
and  this  is  occasionally  deposited  from  urines  which  are  still  faintly  acid. 
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The  phosphates  in  the  urine  are  derived  in  great  part  from  the  food,  and 
hence  the  quantity  is  considerably  increased  after  meals ;  and  it  is  not 
uncommon  for  some  deposition  of  the  earthy  phosphates  to  occur,  owing  to 
the  diminished  acidity  of  the  urine.  The  amount  of  deposition  of  phos- 
phatic  material  from  the  urine,  however,  is  no  measure  of  the  quantity 
actually  present,  since  the  bulk  of  the  phosphoric  acid  excreted,  both  in 
health  and  in  disease,  is  in  combination  with  sodium  and  potash  forming 
a  soluble  salt ;  and  in  all  cases,  if  it  is  desired  to  determine  the  quantity  of 
phosphatic  matter  present,  the  usual  methods  of  estimation  must  be 
employed,  and  no  reliance  should  be  placed  on  the  mere  amount  of  the 
deposit.  Although  the  total  quantity  of  phosphatic  matter  excreted  is 
mainly  dependent  oji  the  composition  of  the  food,  yet  in  febrile  diseases 
the  quantity  is  at  first  diminished,  and  later,  during  defervescence,  it  is 
increased.  In  certain  forms  of  neurasthenia  the  quantity  is  also  said  to  be 
increased,  and  in  diabetes  a  large  excretion  is  not  uncommonly  present ; 
but  this  is  probably  dependent  on  the  increased  appetite  so  common  in  this 
disease.  The  term,  however,  phosphatic  diabetes,  has  been  applied  to  a 
condition  in  which,  along  with  neurasthenic  symptoms,  a  considerable 
quantity  of  urine  containing  an  excess  of  phosphates  is  said  to  be  excreted. 
The  deposition  of  the  earthy  and  triple  phosphates  from  the  urine  is  the 
most  important  fact,  fronl  a  clinical  standpoint.  Urine  that  is  faintly  acid, 
neutral,  or  alkaline,  when  heated  frequently,  yields  a  deposit  of  earthy 
phosphates.  This  deposition  of  earthy  phosphates  is  probably  dependent 
on  a  decomposition  between  a  dicalcic  phosphate  and  a  monocalcic  phos- 
phate, with  the  formation  of  tricalcic  and  monocalcic  phosphate,  2  mole- 
cules of  dicalcic  with  1  of  monocalcic  giving  rise  to  1  molecule  of  tri-  and 
1  molecule  of  dicalcic  phosphate.  The  tricalcic  phosphate,  being  far  less 
soluble  than  the  di-  or  monocalcic  salt,  is  precipitated.  If  the  urine  is  not 
raised  to  the  actual  boiling  point,  or  if  the  heating  be  done  in  a  sealed 
tube,  the  precipitate  produced  can  be  re-dissolved  on  cooling,  and  the 
operation  repeated  several  times  in  succession.  Although  the  above  is  the 
most  probable  explanation  of  this  well-known  phenomenon,  it  has  been 
suggested  that  the  precipitation  of  the  phosphates  on  heating  is  dependent 
on  the  raised  temperature  driving  off  carbonic  acid,  thanks  to  which  the 
phosphates  were  kept  in  solution.  It  has  also  been  stated  that  the  mere 
heating  of  the  urine  is  sufficient  to  decompose  the  urea  present  with  the 
formation  of  ammonia. 

The  deposition  of  phosphates  in  the  bladder  is  dependent  more  on  the 
reaction  of  the  urine  than  on  the  amount  of  phosphatic  matter  present. 
The  earthy  phosphates  tend  to  be  deposited  when  the  reaction  of  the  urine 
is  alkaline  from  the  presence  of  fixed  alkali.  Occasionally  stellar  phos- 
phate, a  dicalcic  phosphate,  is  precipitated  under  these  circumstances. 
This  deposit  may  be  seen  in  the  urine  of  diabetes  and  in  malignant  disease. 
Where  the  urine  is  alkaline  from  the  presence  of  volatile  alkali,  triple 
phosphate  is  commonly  deposited,  and  is  a  frequent  cause  of  the  formation 
of  a  calculus,  the  nucleus,  however,  of  which  is  usually  formed  of  uric  acid 
or  of  oxalate  of  lime.  Triple  phosphates  may  also  form  deposits  on  the 
surface  of  the  bladder,  or  in  sacculi  in  connection  with  it,  or  even  on 
growths  in  the  bladder ;  in  fact,  in  any  condition  in  which  cystitis  is 
present  with  sufficient  severity  for  the  urine  to  be  alkaline  from  the 
presence  of  ammonia. 

Oxalates. — Oxalic  acid  is  excreted  to  the  extent,  approximately, 
of  20  mgrms.,  in  the  form  of  an  oxalate  in  the  normal  urine,  and  the 
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oxalates,  like  the  urates,  are  normally  kept  in  solution,  thanks  to  the 
presence  of  acid  phosphate  of  soda.  Oxalates  tend  to  be  deposited  in 
the  urine  in  the  form  of  oxalate  of  lime,  which  crystallises  either  in  drnnb- 
bells,  or  in  octahedra,  or  occasionally  in  ovoid  crystals.  The  crystallisa- 
tion of  oxalate  of  lime  in  the  urine,  like  that  of  uric  acid,  is  often  affected 
or  modified  by  the  presence  of  mucin  and  other  colloidal  substances,  and 
it  is  usually  held  that  bodies  of  this  description  may  modify  the  crystalline 
form  considerably.  A  few  scattered  crystals  of  oxalate  of  lime  may 
occasionally  be  seen  in  the  urine  in  health,  and  more  especially  after 
certain  articles  of  diet,  such  as  rhubarb  and  sorrel.  The  term  oxaluria  is 
applied  to  a  condition  in  which  there  is  a  more  or  less  persistent  deposit  of 
oxalate  of  lime  in  the  urine,  and  it  is  not  uncommon  in  these  cases  for  a 
calculus  to  be  formed.  Very  little  is  known  as  regards  the  conditions 
which  tend  to  produce  oxaluria,  except  that  in  many  respects  they  resemble 
those  which  may  lead  to  the  formation  of  the  uric  acid  calculus.  Calculi 
formed  of  oxalate  of  lime  are  exceedingly  irregular  and  spinulose,  and  are 
liable  to  cause  very  considerable  irritation  of  the  urinary  passages.  In 
some  cases  the  increased  excretion  of  oxalate  of  lime  is  associated  with 
dyspepsia,  mental  depression,  neurasthenia,  and  hypochondriasis ;  and  some 
obser^-ers  have  thought  that  these  symptoms  are  associated  with  and 
dependent  on  the  presence  of  oxaluria. 

Normal  pigments. — The  normal  colour  of  the  urine  is  dependent 
on  the  presence  of  urochrome,  an  amorphous  brown  substance  insoluble  in 
ether  and  chloroform,  but  freely  soluble  in  water,  yet  yielding  no  banded 
spectrum.  Urobilin,  a  second  pigment,  present  in  the  normal  urine,  but 
only  in  traces,  plays  a  very  small  part  in  the  production  of  the  normal 
colour.  Urobilin  is  freely  soluble  in  chloroform,  and  yields  a  very  definite 
absorption  band  in  the  spectrum  at  F.  In  health  very  small  quantities  of 
urobilin  are  present  in  the  mine,  but  in  several  diseases  it  may  undergo 
a  great  increase  in  amount.  Koimal  urine  also  contains  traces  of  uro- 
erythrin,  a  pigment  that  can  be  extracted  from  normal  urine  by  means  of 
auiylic  alcohol.  Haematoporphyrin  is  also  present  in  the  normal  urine  in 
traces. 

Abnormal  pigments. — In  disease  the  modified  colour  of  the  urine 
may  be  dependent  on  the  presence  of  normal  pigments  in  excessive  amounts, 
or  upon  the  presence  of  abnormal  pigments. 

tlroMlinuria. — There  are  a  number  of  conditions  in  which  the  urine  has 
a  totally  abnormal  colour  in  disease,  from  the  excretion  of  urobihn  in 
increased  amount.  In  urobilinuria  the  urine  is  of  a  deep  brown  colour, 
resembling  that  seen  where  bile,  or  altered  blood  pigment,  are  present. 
Patients  with  marked  urobilinuria  are  often  distinctly  yellow  in  colour, 
both  as  regards  the  skin  and  the  conjunctivas.  Some  observers  have 
thought  that  the  urobihn  present  in  cases  of  urobilinuria  is  soiuewhat 
different  from  the  urobilin  seen  in  normal  urine,  but  subsequent  researches 
have  not  substantiated  this,  and  in  all  probability  there  is  no  real  difference 
between  so-called  normal  and  so-called  pathological  urobilin.  Urobihnuria 
is  seen,  especially  after  copious  internal  haemorrhages,  such  as  ruptm-ed 
tubal  gestation,  or  any  other  form  of  large  peritoneal  haemorrhage.  It  also 
occurs  in  pernicious  anamia,  paroxysmal  hemoglobinuria,  cirrhosis  of  the 
hver,  and  in  fact  in  all  diseases  in  which  there  is  an  increased  destruction 
of  blood  corpuscles,  either  in  extravasated  blood,  or  in  the  blood  vessels. 
Urobilin,  in  excessive  amount,  may  be  the  only  pigment  present,  or  it  may 
be  associated  with  the  presence  of  other  pigments,  as  for  instance  the  bile 
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pigments  or  other  decomposition  products  of  hiemoglobin,  Urobilinuria  is 
recognised,  more  especially  by  the  spectroscopic  appearances  of  the  urine; 
the  urine  containing  it  in  large  amounts  presents  a  superj&cial  resemblance 
to  urine  containing  bile. 

Choluria. — In  jaundice  the  bile  pigments  are  present  in  the  urine,  the 
colour  of  which  varies,  according  to  the  amount  present,  from  a  pale  reddish 
brown  to  almost  black.  In  all  cases  where  bile  is  present  in  the  urine,  the 
upper  surface  of  the  fluid,  on  oblique  illumination,  shows  a  greenish  tinge 
from  the  oxidation  of  bile  pigment  present.  Obstruction  of  the  bile  duct 
invariably  leads  to  the  presence  of  bile  pigment  in  the  urine,  and  many 
observers  hold  the  view  that  bile  pigments  never  appear  in  the  urine 
unless  such  obstruction  is  present.  On  the  other  hand,  some  consider  that 
decomposition  of  blood  pigment,  either  in  the  form  of  extravasated  blood, 
or  still  within  the  vessels,  may  give  rise  to  choluria  ;  and  bile  pigments  in 
the  urine  have  been  described  in  cases  of  internal  htemorrhage,  and  in  cases 
of  paroxysmal  hemoglobinuria.  It  is  probable,  however,  that  in  many  of 
these  cases  the  presence  of  urobilin  in  large  amounts  in  the  urine  has  been 
mistaken  for  the  presence  of  bile  pigment ;  and  it  is  doubtful  whether  true 
bile  pigments  ever  appear  in  the  m-ine  except  as  a  result  of  some  condition 
leading  to  obstruction  of  the  bile  ducts.  Bile  pigments  are  readily  recog- 
nised in  the  m^ine  in  cases  of  jamidice,  but  the  bile  salts  are  only  detected 
with  difficulty  and  by  special  methods.  Eecognition  of  the  bile  pigments 
is  readily  effected  by  the  use  of  Gmelin's  nitric  acid  test,  but  in  using  this 
test  the  presence  of  bile  pigments  should  not  be  asserted  unless  green  is 
the  first  colour  seen  in  the  play  produced,  as  the  urine  may  contain  a 
number  of  other  pigments  which  will  undergo  some  change  of  colour,  on 
the  addition  of  a  powerful  oxidising  agent  like  nitric  acid.  The  bile  pig- 
ment may  be  precipitated  from  the  mine  by  the  addition  of  milk  of  lime, 
and  obtained  from  the  precipitate  by  treating  this  with  chloroform  acidi- 
fied with  acetic  acid.  The  bile  salts  may  occasionally  be  recognised  by 
Pettenkofer's  reaction,  but  more  usually  the  urine  must  be  evaporated  to 
dryness,  and  the  bile  salts  extracted  with  alcohol,  and  obtained  from  the 
alcoholic  solution  by  precipitation  with  ether,  and  the  test  apphed  to  the 
purified  salts.  The  recognition  of  bile  salts  in  the  urine  is  of  no  great 
clinical  importance. 

Hcemoglobinnria. — The  presence  of  haemoglobin  in  the  urine,  apart  from 
the  presence  of  blood  corpuscles,  is  seen  in  paroxysmal  hsemoglobinuria,  and 
also  in  a  number  of  conditions  where  the  blood  corpuscles  undergo  disin- 
tegration, as  after  the  decomposition  of  various  poisons,  such  as  arseniuretted 
hydrogen,  chlorate  of  potash,  carbolic  acid.  It  is  also  occasionally  seen  in 
Raynaud's  disease,  in  malaria,  and  in  septic  infections,  as  well  as  in  some 
acute  infective  processes.  In  paroxysmal  haemoglobinuria  the  amount  of 
haemoglobin  excreted  in  the  urine  may  be  very  large.  In  many  cases  the 
pigment  is  excreted,  not  only  in  the  form  of  haemoglobin,  but  along  with  this 
there  are  decomposition  products  such  as  methaemoglobin  and  haematin. 
Eecognition  of  these  substances  is  best  effected  by  the  spectroscope,  but 
Heller's  blood  test  is  also  apphcable.  On  microscopic  examination  of  the 
urine  no  blood  corpuscles  are  found,  but  a  number  of  droplets  of  a  yellowish 
colour  are  often  seen,  together  with  casts  and  crystals  of  oxalate  of  Kme. 

Rceriiato2?orphyrin. — Hasmatoporphyrin  is  sometimes  excreted  in  suffi- 
cient quantity  to  cause  the  urine  to  acquire  a  deep  red  or  port-wine  colour. 
This  occurs  more  especially  after  the  administration  of  certain  drugs,  and 
more  particularly  sulphonal.    It  has  also  been  observed  in  rheumatic  fever, 
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cirrhosis  of  the  liver,  peritonitis,  and  Addison's  disease.  The  pigment  can 
be  isolated  from  the  urine  by  precipitation  with  bariimi  chloride  and  barium 
hydrate,  and  can  then  be  extracted  with  acidified  alcohol,  and  identified  by 
the  characteristic  bands  which  it  yields  on  spectroscopic  examination. 

.  Mdamina. — Melanin  is  a  rare  constituent  of  the  urine,  but  occasionally 
a,  urine  of  a  caf6  au  lait  colour  is  excreted,  which,  on  exposure  to  the  air 
or  on  the  addition  of  nitric  acid,  becomes  black,  owing  to  the  chromogen  of 
melanin  being  converted  into  melanin.  Melanuria  is  occasionally  seen  in 
wasting  diseases,  but  is  more  especially  a  feature  of  melanotic  sarcoma, 
although  it  is  not  an  invariable  accompaniment  of  this  condition.  Ferric 
chloride,  when  added  to  urine  containing  melanin,  causes  a  greyish  brown 
or  black  precipitate,  soluble  in  excess,  and  bromine  water  gives  a  yellow 
precipitate  which  gradually  blackens. 

Alka])tonuria. — In  rare  instances  urine  is  excreted  which,  although 
■of  normal  appearance  when  passed,  acquires  a  deep  brown  colour,  or  even 
becomes  black  on  exposure  to  air.  The  brown  colour  is  intensified  by 
alkalies,  and  these  urines  reduce  Fehling's  solution,  so  that  the  error  may  be 
made  of  thinking  that  sugar  is  present,  but  such  urine  has  no  rotatory 
action  on  polarised  light.  In  many  cases  this  condition  is  congenital, 
and  in  some  instances  several  members  of  a  family  have  been  affected. 
According  to  Garrod,  in  all  cases  of  alkaptonuria,  homogentisinic  acid  is 
present.  The  condition  is  one  only  of  scientific  interest,  as  it  in  no  way 
causes  any  ill  effects. 

Pyrocatcchin  is  present  in  the  normal  urine  in  small  amounts,  and  is 
greatly  increased  in  cases  of  carboluria,  where  hydroquinone  is  also  present. 
Both  these  substances  are  present  in  combination  with  sulphmic  acid,  and 
Tirine  containing  them  may  be  colourless  when  passed,  but  darkens  on 
exposure  to  air,  and  may  become  black.  These  substances  are  the  cause  of 
the  greenish  black  colour  of  the  urine  in  carboluria. 

Indicanuria. — Indigo,  in  the  form  of  its  precursor  indican,  is  present  in 
the  normal  urine  to  the  extent  of  approximately  20  mgrms.  Indican,  the 
potash  salt  of  indoxyl  sulphuric  acid,  owes  its  origin  mainly  to  the  indol 
formed  in  the  intestine  as  a  result  of  proteid  decomposition.  Indoxyl  is 
also  excreted  in  combination  with  glycuronic  acid.  In  disease  the  excretion 
of  indican  may  be  increased  to  such  an  extent  that  in  the  decomposed  urine 
it  may  be  sufficiently  abundant  to  impart  a  blue  colour  to  the  liquid,  and 
in  very  rare  instances  it  has  been  excreted  in  sufficient  amount  to  form  a 
calculus.  Increased  excretion  of  indican  is  mainly  indicative  of  increased 
intestinal  putrefaction,  and  hence  it  is  especially  marked  in  long-continued 
chronic  obstruction  of  the  large  intestine.  It  has,  however,  also  been 
described  in  cases  of  putrid  inflammation,  more  especially  in  putrid 
empyema  and  gangrene  of  the  lung.  It  has  also  been  described  occasionally 
in  tuberculous  peritonitis,  cancer,  and  gastric  ulcer.  Indigo  can  be  obtained 
from  the  urine  by  treating  it  with  an  equal  volume  of  hydrochloric  acid,  and 
adding  cautiously,  drop  by  drop,  a  solution  of  calcium  hypochlorite.  On 
shaking  the  urine  with  chloroform,  the  indigo  is  dissolved  by  the  latter. 

Skatol. — In  cases  of  constipation  and  intestinal  putrefaction,  the  amounts 
of  potassic  skatoxyl  sulphate  in  the  urine  are  considerably  increased,  and 
on  treating  such  a  urine  with  a  mineral  acid  the  fluid  becomes  of  a  deep 
red  colour.  The  presence  of  this  substance  in  increased  amount  in  the 
urine  has  the  same  significance  as  indicanuria. 

Albuminuria. — The  proteids  present  in  the  urine  in  albuminuria  are 
usually  serum  albumin  and  serum  globulin.     Albumoses  may  be  present  in 
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small  quantity;    peptone,  fibrin,  and   nucleo-albumins    are   rarer  forms, 
occasionally  present. 

Albuminuria  not  dependent  on  ohvious  disease. — Normally  the  urine 
contains  no  proteid  matter,  but  the  term  "  physiological  albuminuria " 
has  been  used  to  describe  a  condition  in  which,  without  any  symptoms 
of  ill  health,  variable  quantities  of  proteid  matter  are  present  in  the 
urine.  The  term  "functional  albuminuria"  is  a  more  accurate  one  to 
describe  this  condition.  Several  varieties  of  it  exist;  in  some,  the 
proteid  matter  is  only  present  in  the  urine  on  first  rising  in  the 
morning;  in  others,  only  after  meals;  in  others,  as  a  result  of  severe 
muscular  exertion ;  and  in  a  considerable  number,  after  cold  bathing,  and 
more  especially  after  sea  bathing.  This  functional  albuminuria  is  more 
especially  seen  in  young  adults.  The  quantity  of  proteid  matter,  even  in 
those  cases  where  its  presence  is  detected  in  the  morning  or  after  exer- 
tion, is  also  considerably  affected  by  meals.  In  the  majority  of  cases  of 
functional  albuminuria  the  amount  of  proteid  matter  is  small,  and  requires 
for  its  detection  the  more  delicate  tests,  such  as  picric  acid ;  and  it  has 
been  said  that  approximately  30  percent,  of  apparently  healthy  people  may 
present  traces  of  albumin  in  the  urine  as  a  result  of  fatigue,  diet,  or 
exposure  to  cold  bathing.  It  is  only  in  a  small  proportion  of  cases  that  the 
amount  of  proteid  matter  is  sufficient  to  give  a  definite  reaction  with  such  a 
test  as  cold  nitric  acid  or  the  heat  test ;  and  in  a  few  cases  of  so-called 
functional  albuminuria  the  proteid  matter  present  may  amount  to  1  per 
cent.  Functional  albuminuria  is  sometimes  intermittent  in  its  incidence, 
the  urine  remaining  free  from  proteid  for  a  variable  time,  and  to  some  of 
these  cases  the  term  of  "  cyclical  albuminuria  "  has  been  given.  In  most 
cases  of  functional  albuminuria  the  urine  is  free  from  casts,  but  it  is 
probable  that  with  more  refined  methods  of  examination,  such  as  centri- 
fuging  the  urine,  hyaline  casts  may  be  detected  in  some,  and  that  their 
presence  is  not  to  be  taken  as  absolute  evidence  of  the  existence  of  organic 
disease.  Functional  albuminuria  has  not  only  to  be  differentiated  from  the 
albuminuria  of  organic  renal  disease,  but  also  from  what  may  be  termed 
accidental  albuminuria,  where  the  presence  of  proteid  matter  in  the  urine 
is  dependent  on  the  contamination  of  this  fluid  with  some  physiological  or 
pathological  exudation.  Thus,  the  urine  may  contain  albumin,  from  the 
presence  of  the  discharge  of  a  chronic  gleet,  or  even  from  the  presence  of 
seminal  fluid  in  the  urine ;  and  in  all  cases  of  supposed  functional  albumin- 
uria in  young  adults,  the  urine  should  be  centrifugalised  to  determine 
whether  spermatozoa  are  present  or  not.  Functional  albuminuria  is 
probably  dependent  either  on  disturbance  of  the  circulation  in  the  kidney,, 
or  else  it  is  possible,  more  especially  in  the  dietetic  cases,  that  the  condition 
is  really  dependent  on  the  excretion  by  the  kidney  of  some  toxic  substance 
formed  in  the  intestine,  perhaps  as  a  result  of  anomalous  digestive  or 
absorptive  processes. 

Albuminuria  dependent  on  the  presence  of  organic  disease  must  necessarily 
be  due  to  a  lesion  of  some  part  of  the  urinary  tract,  but  the  term  is  more 
often  limited  to  lesions  of  the  kidney.  Where  the  albuminuria  is  dependent 
on  disease  of  the  ureter,  or  of  the  lower  urinary  tract,  it  is  simply  due  to  the 
exudation  of  inflammatory  products  or  of  blood  into  the  urine.  When  the 
albuminuria  is  of  renal  origin,  the  lesion  determining  it  is  probably  primarily 
in  the  glomeruli,  and  it  is  customary  to  recognise  various  causes  of  the 
albuminuria,  although  the  essential  lesion  of  the  glomeruli  is  common  to 
them  all.     Albuminuria  of  renal  origin  may  be  dependent  on  (1)  active  or 


VARIATIONS  IN  THE  URINE.  299 

passive  congestion  of  the  renal  vessels,  (2)  toxic  causes,  (3)  the  organic 
lesions  associated  with  gross  renal  disease.  In  all  these  cases,  however, 
the  real  cause  of  the  albuminuria  is  the  damage  to  the  epithehum  of  the 
glomerular  tuft.  The  quantity  of  proteid  matter  present  iri  the  urine  may 
vary  from  a  trace  to  as  much  as  40  grms.  per  diem.  In  toxic  and 
febrile  album  in  m'ia,  and  in  the  albuminuria  of  renal  cu-rhosis,  the  quantity 
lost  is  usually  small.  In  active  and  passive  congestion  the  percentao-e 
amount  of  albumin  is  often  high,  amounting  to  5  per  cent,  or  even  6  per 
cent. ;  but  the  total  quantity  lost  is  usually  not  very  great,  owing  to  the 
great  diminution  in  the  quantity  of  urine.  In  chronic  Bright's  disease  and 
in  amyloid  degeneration,  larger  quantities  of  albumin  are  usually  lost,  and 
it  is  in  some  forms  of  chronic  Bright's  disease  that  the  daily  excretion  of 
albumin  may  amount  to  as  much  as  40  grms.,  since  in  this  disease  the 
percentage  may  be  high  and  the  quantity  of  urine  secreted  considerable.  In 
renal  diseases  the  proteids  present  in  the  urine  are  usually  a  mixture  of 
serum  albumin  and  serum  globulin.  Traces  of  albumose  are,  however,  not 
uncommonly  present,  and  in  rare  instances,  more  especially  in  renal 
cirrhosis,  considerable  quantities  of  albumoses  are  excreted.  Albumoses 
are  also  found,  in  traces,  in  diseases  associated  with  the  presence  of  suppura- 
tion, such  as  empyema;  or  in  maladies  accompanied  by  copious  inflam- 
matory exudation,  as  in  pneumonia.  In  these  cases  the  albumosuria  is 
dependent  on  the  formation  of  albumoses  by  the  activity  of  the  micro- 
organism causing  the  initial  disease,  and  the  absorption  of  these  materials 
in  the  blood,  and  their  subsequent  excretion  by  the  kidney.  Albumoses  in 
very  large  quantity  are  occasionally  found  in  the  urine,  associated  with  bone 
disease,  more  especially  osteomalacia  and  malignant  disease  of  the  medulla 
of  the  bones,  so-called  myeloma.  It  is  possible  that  the  albumosuria  of  renal 
disease,  such  as  renal  cirrhosis,  is  dependent  on  the  absorption  of  albumoses 
from  the  alimentary  canal  and  their  subsequent  excretion.  In  some  of  the 
cases  of  myeloma  and  so-called  myelopathic  albumosuria,  renal  cirrhosis 
has  been  found  associated  with  the  bone  lesion.  In  pyelitis  the  urine  will 
necessarily  contain  albumin  from  mere  admixture  with  pus,  and  in  some  in- 
stances it  may  be  diflficult  to  determine  whether  the  albuminuria  is  entirely 
dependent  on  the  pyuria,  or  whether  in  addition  there  is  some  renal  complica- 
tion. In  all  such  cases,  when  the  urine  is  allowed  to  settle  so  that  the  pus 
is  deposited,  if  the  supernatant  urine  contains  a  large  quantity  of  albumin, 
there  is  great  probability  of  the  existence  of  some  renal  complications,  such 
as  Bright's  disease  or  waxy  kidney.  Where  the  albuminuria  is  of  renal 
origin,  the  urine  will,  in  addition,  contain  casts,  hyaline,  granular,  and  blood 
casts,  and  frequently  casts  may  be  found  containing  definite  renal  elements. 

The  heat  test  is  that  which  is  most  commonly  performed  for  the  detec- 
tion of  albumin  in  the  urine ;  and,  in  order  to  avoid  fallacies,  it  is  essential 
that  the  reaction  of  the  m'ine  should  be  tested  prior  to  heating,  and  if 
alkaliae  or  neutral,  that  it  should  be  acidified  with  acetic  acid.  It  is 
necessary  to  avoid  over-acidity  of  the  urine,  and  therefore  it  is  advisable 
not  to  use  a  strong  mineral  acid  for  acidification.  The  principal  fallacies 
of  the  heat  test  arise  either  from  over-acidification  and  the  non-deposition 
of  small  quantities  of  proteid  matter  under  these  circumstances,  or  else 
from  the  urine  not  being  sufficiently  acid,  and  the  phosphates  undergoino- 
precipitation  on  heating.  The  phosphatic  precipitate  can  be  distinguished 
from  that  caused  by  albumin,  by  the  fact  that  the  albumin  is  particulate, 
and  the  phosphatic  cloud  disappears  on  acidification. 

Cold  nitric  acid  test. — The  nitric  acid  must  be  pure,  and   should   be 
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placed  in  the  bottom  of  the  test  tube,  and  the  urine  floated  on.  If  proteid 
matter  is  present  in  quantity,  a  ring  is  formed  at  once,  but  if  a  trace  only 
is  present,  the  ring  only  appears  on  standing.  This  test  is  a  very  accurate 
one,  but  is  not  quite  so  delicate  as  the  heat  test.  In  concentrated  urines, 
a  crystalline  precipitate  of  nitrate  of  urea  may  be  formed  at  the  junction, 
but  the  appearance  of  this  is  so  different  from  that  of  a  proteid  cloud,  that 
error  is  scarcely  possible.  The  urine  sometimes  contains  the  chromogens 
of  skatol  and  indol  pigments,  and  this  nitric  acid  test  will  in  such  cases 
cause  the  appearance  of  a  coloured  ring,  which  has  been  confused  with  the 
presence  of  proteid.  The  nitric  acid  test  is  especially  of  value,  from  the 
fact  that  albumoses  can  be  recognised  by  its  aid,  the  albumoses  not  being 
precipitated  on  heating,  and  so  escaping  detection  by  the  heat  test. 
Hetero-albumose  is  especially  characterised  by  being  precipitated  by  nitric 
acid,  and  the  precipitate  so  formed  dissolving  on  heating  the  fluid.  If  the 
presence  of  albumoses  is  suspected  in  the  urine,  it  is  better  to  test  the 
fluid  by  dropping  nitric  acid  into  it,  until  a  w^ell-marked  precipitate  is 
formed,  which  will  then  disappear  on  heating  and  reappear  on  cooling.  If 
traces  of  albumose  are  present  mixed  with  the  other  coagulable  proteids, 
it  will  be  necessary  to  remove  the  latter  by  boiling  before  testing  the  fluid 
for  albumoses.  Eesinous  bodies,  besides  such  as  copaiba  and  oil  of  turpen- 
tine, are  excreted  by  the  urine,  and  the  addition  of  nitric  acid  to  such  a 
urine  may  cause  a  precipitate. 

Picric  acid. — A  cold  saturated  solution  of  picric  acid  will  cause  a  pre- 
cipitate of  proteids  from  the  urine.  It  is  a  very  delicate  test,  much  more 
so  than  either  the  heat  or  the  nitric  acid  test,  but  it  will  cause  a  cloud 
when  alkaloids  are  present  in  the  urine. 

Salicyl-suljolionic  acid. — A  cold  saturated  solution  of  salicyl-sulphonic 
acid  in  water  is  employed  and  added  gradually  to  the  suspected  urine,  drop 
by  drop,  and  the  fluid  shaken.  If  any  considerable  quantity  of  proteid 
matter  is  present,  an  immediate  precipitate  occurs.  The  test  is  inter- 
mediate in  delicacy  between  the  nitric  acid  test  and  the  heat  test.  This 
reagent  will  also  serve  to  detect  albumoses,  since  they  yield  the  same  reaction 
with  this  reagent  as  they  do  with  nitric  acid.  Salicyl-sulphonic  acid  does 
not  cause  any  precipitate  when  alkaloids  are  present  in  the  urine,  nor 
when  resinous  matters  are  present. 

Copper  sulpthate  and  potash. — Copper  sulphate  and  potash  can  be 
employed  to  detect  the  presence  of  albumoses  in  the  urine,  as  they  yield 
a  rose-pink  colour,  and  the  ordinary  proteids  a  blue  colour.  To  detect 
traces  of  albumose  in  the  urine,  it  is  necessary  to  remove  the  ordinary 
proteids,  either  by  heat  or  by  precipitation.  The  neutral  salts  may  be 
used  for  precipitating,  and  for  separating  the  various  proteids  which  may 
be  present  in  the  urine.  Saturation  of  the  urine  with  ammonium  sulphate 
will  precipitate  all  proteid  matter,  with  the  exception  of  true  peptone. 
Magnesium  sulphate  may  be  used  to  precipitate  serum  globulin  alone.  At 
the  present  time  these  methods  are  mainly  employed  for  purposes  of 
research,  and  are  of  no  great  use  clinically. 

To  estimate  the  amount  of  proteid  matter  present,  the  most  accurate 
method  is  to  add  5  c.c.  of  urine  to  50  c.c.  of  boiling  absolute  alcohol,  and 
to  place  the  mixture  in  a  hot  air  oven  at  80  °  C.  for  two  hours.  The  pre- 
cipitate can  then  be  collected  on  a  weighed  filter  and  washed  with  alcohol, 
ether,  and  water,  and  weighed  after  drying  in  a  hot  oven  at  120°  C.  A 
rough  estimation  of  the  quantity  of  proteid  matter  present  may  be  made 
by  boihng  the  acidified  mine  in  a  test  tube,  and  estimating  the  depth  of 
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the  dexDOsit  of  the  proteid  matter  that  occurs.  Eshach's  method,  where  the 
urine  is  precipitated  with  a  solution  containing  picric  acid,  and  the  amount 
of  proteid  estimated  by  the  depth  of  the  deposit  in  a  graduated  tube,  may 
also  be  employed ;  but  neither  the  Esbach  method  nor  the  heat  subsidence 
method  gives  results  which  are  at  all  accurate. 

Casts. — In  all  cases  of  ahjuminuria  the  urine  should  be  examined 
for  casts,  and  if  the  quantity  of  albumin  is  at  all  small  it  is  advisable 
to  centrifugalise  the  urine  before  examining  it  microscopically  for  the 
presence  of  casts.  The  significance  to  be  attached  to  the  presence  of 
casts  depends  a  great  deal  on  their  nature.  Hyaline  casts  are  present 
in  most  forms  of  albuminuiia,  and-  may  be  due  to  such  a  trivial  cause  as  the 
irritation  produced  by  the  presence  of  uric  acid.  Granular  casts  are  more 
often  associated  with  the  presence  of  nephritis  and  Bright's  disease,  and 
epithelial  casts  containing  definite  renal  elements  afford  clear  evidence  of 
the  presence  of  a  structural  lesion.  Blood  casts  may  be  dependent  on  any 
condition  giving  rise  to  haemorrhage  from  the  kidney  substance,  and  are 
not  necessarily  evidence  of  the  existence  of  grave  organic  disease.  Fibrin 
casts  are  sometimes  found  under  similar  circumstances,  and  pus  casts  are 
rare,  but  may  be  seen  in  conditions  of  renal  suppuration,  such  as  pyelo- 
nephritis and  renal  abscess.  Fatty  casts  are  also  sometimes  present,  and 
afford  evidence  of  grave  degeneration  of  the  renal  structures.  Waxy  casts 
have  been  described  in  amyloid  disease,  but  in  many  cases  the  casts 
described  as  waxy  are  really  colloidal,  and  may  be  found  in  a  considerable 
number  of  infective  maladies,  as  in  tuberculosis,  syphilis,  carcinoma.  It  is 
probable  that  flat  ribbon-shaped  casts  are  sometimes  formed  in  the  ducts 
of  mucous  glands  situated  in  the  mucous  membrane  of  the  genito-urinary 
tract,  and  such  casts  are  in  no  way  significant  of  the  existence  of  renal 
disease. 

Pyuria. — Pus  may  be  present  in  the  urine,  either  as  a  result  of  disease 
of  some  portion  of  the  genito-urinary  tract,  or  else  as  a  sequel  to  the  rupture 
of  an  abscess  into  this  tract.  Care  must  always  be  taken  that  the  presence  of 
pus  in  the  urine  is  not  merely  due  to  admixture  from  inflammation  of  the 
urethra  or  the  vagina.  Before  investigation,  the  urine  should  be  passed  in 
two  portions,  as  in  this  way  it  is  often  possible  to  determine  that  the  pus 
is  derived  from  the  urethra  if  it  is  present  in  the  first  portion.  In  all  cases 
of  pyuria  the  pus  should  be  separated  from  the  urine  by  deposition  or 
by  centrifuging,  and  the  supernatant  urine  should  be  tested  for  albumin, 
since,  if  gross  renal  disease  be  piesent,  this  fluid  will  probably  contain  a, 
larger  proportion  of  albumin  than  can  be  accounted  for  by  simple  admix- 
ture with  pus.  Urine  containing  pus  may  be  acid  or  alkaline.  The  former 
is  more  characteristic  of  pus  of  renal  origin,  and  the  latter  if  the  pus  be 
derived  from  the  bladder;  but  in  some  cases  of  cystitis  the  urine  may  still 
be  faintly  acid,  and  in  cases  of  pyelitis,  especially  where  it  is  secondary  to 
cystitis,  the  urine  may  be  alkaline.  In  many  cases  of  abscess  of  the  kidney, 
especially  where  this  is  of  embolic  origin,  the  pyuria  may  be  sudden  and 
intermittent.  Pus  is  not  necessarily  present  in  all  suppurative  diseases  of 
the  kidney,  and  this  is  more  especially  true  of  pyonephrosis,  where  the 
obstruction  to  the  ureter  maybe  such  as  to  prevent  any  of  the  pus  reaching 
the  bladder.  The  presence  of  pus  in  the  urine  is  best  recognised  by  micro- 
scopic examination,  but  the  addition  of  liquor  potassae  to  the  suspected 
urine  will  cause  it  to  become  ropy.  The  addition  of  ozonic  ether  to  the 
suspected  urine  will  cause  an  effervescence. 

Chyluria. — The  urine  in  exceptional  instances  is  milky,  from  the  pre- 
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sence  of  chyle,  and  in  some  cases  this  may  be  so  highly  albuminous  as  to 
lead  to  the  formation  of  a  soft  trembling  milky  clot,  either  before  or  after 
its  passage.  In  chyluria  the  fatty  matter  in  the  urine  is  in  a  state  of 
extreme  subdivision,  the  globules  of  fat  being  very  much  smaller  than 
those  present  in  milk.  Shaking  the  urine  with  ether  will  commonly  cause 
the  milky  appearance  to  disappear,  but  frequently  repeated  shaking  with 
fresh  portions  of  ether  are  required,  owing  to  the  extreme  state  of  sub- 
division in  which  the  fat  is  present.  Chyluria  is  apparently  dependent  on 
some  communication  existing  between  the  lymphatics  and  the  urinary 
channels,  as  for  instance  in  the  bladder,  and  perhaps  in  the  ureter,  and  it 
is  most  often  associated  with  obstruction  of  the  lymphatic  system,  caused 
by  the  presence  of  filaria,  acquired  during  residence  in  a  tropical  climate. 
Some  cases  of  chyluria,  however,  are  occasionally  seen  in  individuals  who 
have  not  lived  abroad,  and  where  examination  of  the  blood  fails  to  reveal 
the  presence  of  filaria.  The  chyluria  is  not  uncommonly  intermittent  in 
its  presence,  being  sometimes  only  found  in  the  urine  secreted  during  the 
night,  and  in  exceptional  instances  it  is  only  seen  as  a  result  of  the 
assumption  of  some  particular  posture.  Thus  cases  are  on  record  where 
chyluria  has  only  been  present  when  the  patient  lies  on  one  side,  and  not 
on  the  other.  As  far  as  is  known,  chyluria  is  always  dependent  on  obstruc- 
tion to  the  lymphatics,  and  is  probably  due  to  the  rupture  and  leaking  of 
the  distended  lymphatics  into  some  portion  of  the  urinary  tract.  The 
presence  of  chyle  in  the  urine  is  determined  by  its  milky  appearance,  its 
microscopical  appearance,  and  the  solution  of  the  fatty  matter  after  pro- 
longed shaking  in  ether. 

Bacilluria.- — In  microbic  diseases,  organisms  causing  the  disease  are 
frequently  excreted  in  the  urine,  in  addition  to  the  toxines  elaborated  by 
the  activity  of  these  organisms.  In  typhoid  fever  the  urine  not  un- 
commonly contains  the  typhoid  bacillus,  and  most  observers  are  agreed 
that  the  typhoid  bacillus  is  more  readily  recognised  in  the  urine  than  in 
the  faeces. 

The  Bacillus  coli  communis  is  also  not  uncommonly  present  in  the  urine ; 
in  tuberculous  disease  of  the  kidney  or  of  the  urinary  tract  the  bacillus  of 
tuberculosis  is  found,  and  it  has  been  asserted  that  this  organism  may  be 
present  in  the  urine  as  a  result  of  tuberculous  disease  in  other  parts  of  the 
body  without  the  presence  of  tuberculous  kidney.  The  smegma  bacillus, 
however,  presents  great  resemblances,  both  in  its  appearance  and  in  its 
staining  reactions,  to  the  bacillus  of  tubercle ;  and  it  is  often  necessary,  in 
order  to  determine  with  certainty  that  the  tubercle  bacillus  is  present  in 
the  urine,  to  inoculate  guinea-pigs  with  the  suspected  material,  and  not  to 
rely  simply  on  the  staining  reactions  of  the  organism. 


MALFOEMATIONS  AND   DISPLACEMENTS. 

Anomalies  of  the  kidney  are  of  importance  in  medicine,  partly  owing  to 
the  errors  of  diagnosis  which  are  liable  to  occur  as  the  result  of  the  non- 
recognition  of  a  displaced  or  malformed  kidney,  and  partly  owing  to  the 
fact  that  abnormal  kidneys  are  more  liable  to  undergo  certain  pathological 
changes.  This  is  seen  in  the  frequency  with  which  displaced  or  malformed 
kidneys  may  become  affected  with  inflammatory  diseases.     Anomalies  of 
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the  ducts  also  may  exert  an  influence  in  the  production  of  hydronephrosis, 
and  may  be  of  importance  as  predisposing  causes  in  such  conditions  as 
pyehtis.  AnomaHes  of  the  kidneys  may  be  divided  into  those  in  which 
the  organ  is  displaced,  those  in  which  the  organ  is  malformed,  and  those 
in  which  the  number  of  kidneys  is  abnormal.  Anomalies  in  shape  are, 
however,  closely  associated  with  anomalies  in  number 
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Both  kidneys  may  be  absent ;  inasmuch  as  this  condition  is  incompat- 
ible with  life,  it  is  only  of  embryological  interest.  In  very  rare  cases 
a  supernumerary  kidney  may  be  present,  but  this  condition  is  not  so 
common  as  the  presence  of  supernumerary  suprarenals  or  supernumerary 
spleens. 

The  usual  anomaly  in  number  is  for  only  one  kidney  to  be  present,  and, 
as  mentioned  above,  this  anomaly  is  very  often  associated  with  some  mal- 
formation in  the  shape.  Where  only  a  single  kidney  is  present,  this 
condition  may  be  due  to  one  of  the  three  following  causes : — One  kidney 
may  be  congenitally  absent ;  or,  secondly,  two  kidneys  may  have  undergone 
fusion ;  or,  thirdly,  two  kidneys  may  have  been  present  in  early  foetal  life, 
but,  as  the  result  of  pathological  changes  occurring  during  foetal  life,  one 
may  have  undergone  atrophy.  Further,  the  presence  of  a  single  kidney  in 
adult  life  may  be  dependent  on  atrophy  of  its  fellow  having  occurred 
during  early  life.  In  cases  of  single  kidney,  dependent  on  want  of 
development  of  its  fellow,  no  traces  of  the  renal  artery  or  ureter  can  be 
found  on  the  side  where  the  kidney  is  absent.  In  conditions  where  the 
kidney  has  undergone  extreme  atrophy  during  fcetal  or  post-fcetal  life, 
some  small  remnant  of  the  kidney  and  of  the  renal  vessels  and  ureter  may 
be  found,  and,  where  such  an  atrophied  kidney  is  present,  it  may  be  found 
that  the  kidney  has  been  developed  in  an  anomalous  manner,  such  as,  for 
instance,  that  it  may  contain  no  glomeruli  and  no  convoluted  tubules. 
When  a  single  kidney  is  present,  either  as  the  result  of  the  absence  of  its 
fellow  or  as  a  sequel  to  its  early  atrophy,  the  opposite  hypertrophied  organ 
is  frequently  more  than  twice  the  weight  of  the  normal  kidney.  Such 
hypertrophied  kidneys  may  weigh  as  much  as  a  pound,  or  more.  In  most 
cases  the  presence  of  a  single  hypertrophied  kidney  in  no  way  prejudices 
the  life  of  the  individual,  and  many  such  cases  have  lived  to  extreme  old 
age.  On  the  other  hand,  Bright's  disease  and  calculous  disease  are  not  very 
uncommonly  associated  with  the  presence  of  a  single  kidney. 

Atrophy  of  one  kidney  occurring  in  foetal  life  would  seem  to  be 
sometimes  dependent  on  an  anomaly  in  the  development  of  the  organ,  and 
in  such  cases  the  glomeruli  and  convoluted  tubules  may  be  absent;  in 
other  cases,  occurring  in  foetal  or  in  post-foetal  life,  it  is  certainly  dependent 
on  disease  involving  the  renal  artery,  leading  to  its  occlusion ;  and  in 
others  it  is  associated  with,  and  dependent  on,  obstruction  to  the  ureter, 
due  to  the  presence  of  calculi  or  some  other  morbid  process. 

The  presence  of  a  single  kidney  is  often  dependent  on  the  fusion  of 
two  primarily  separate  organs ;  most  frequently  this  fusion  occurs  in  such 
a  manner  that  the  two  lower  extremities  of  the  kidney  are  joined  together 
across  the  front  of  the  vertebral  column  by  a  mass  of  renal  tissue  forming 
the  well-known  horse-shoe  kidney.  Such  kidneys  are  generally  mal- 
formed in  other  respects,  so  as  to  be  long  and  narrow,  and  the  lobulation 
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is  extraordinarily  well  marked.^  The  band  of  renal  tissue  joining  the 
two  kidneys  usually  crosses  the  spinal  column  at  the  lerel  of  the  second  and 
third  lumbar  vertebrae,  and  joins  the  lower  extremities  of  the  two  kidneys. 
The  horse-shoe  kidney  has  usually  an  anomalous  blood  supply,  and  the 
two  ui"eters  as  a  rule  pass  over  the  front  of  the  mass  on  their  way  to  the 
pehas.  In  some  cases  the  appearance  of  the  horse-shoe  kidney  is  spurious, 
the  band  of  union  between  the  two  kidneys  consisting  only  of  fibrous 
tissue.  The  horse-shoe  kidney  is  the  commonest  form  of  the  fused 
kidney.  The  other  varieties  of  it — (a)  where  the  two  kidneys  are  united 
end  to  end,  and  (&)  where  they  are  fused  by  their  siu'faces  becoming 
adherent,  are  much  rarer ;  the  former  has  been  named  the  sigmoid  kidney, 
and  the  latter  the  disc-shaped  kidney  (Xewmau).  In  both  these  conditions 
the  ureters  are  found  on  one  side  of  the  body,  but  one  subsequently 
crosses  over  to  the  other  side,  so  that  the  two  ureters  open  in  their  normal 
situations  in  the  urinary  bladder.  The  horse-shoe  kidney  is  of  some 
clinical  importance,  owing  to  the  fact  that  the  mass  of  renal  tissue  passing 
over  the  front  of  the  vertebral  column  may  be  mistaken  for  a  tumour. 
The  other  two  forms  are  only  of  pathological  and  embryological  interest. 
In  very  rare  cases  the  horse-shoe  kidney  has  caused  thrombosis  of  the 
vena  cava  by  its  pressure  on  this  vessel,  and  the  arrest  of  the  circulation 
has  caused  deatli. 

AXOMALIES   IX   POSITIOX. 

Tlie  kidney  may  be  displaced,  either  congenitaUy  or  as  the  result  of 
disease.  Congenital  displacements  are  di\'isible  into  those  in  which  the 
kidney  is  fixed  in  its  anomalous  situation,  and,  secondly,  those  where  there 
is  displacement  with  mobility.  The  most  important  fixed  displacements 
are  those  in  which  the  kidney  occupies  a  lower  level  than  that  normal  to 
it,  such  as,  for  instance,  over  the  sacro-iliac  s>Tichondi'osis,  in  the  conca^dty 
of  the  sacrum,  or  in  the  iliac  fossa.  Displacement  over  the  sacro-iliac 
s}Tichondrosis  is  the  most  common.  Such  anomalies  in  position  usually 
affect  only  one  kidney,  and,  they  are  not  uncommoidy  associated  with 
anomalies  in  the  development  of  the  large  intestuie,  and  in  some  cases 
they  are  associated  with  imperforate  anus.  They  are  of  no  great  clhiical 
importance,  but  it  has  occasionally  happened  that  a  displaced  kidney  has 
undergone  enlargement,  owing  to  kinking  of  the  renal  vein  or  ui'eter,  and 
the  swoUen  kidney  has  given  rise  to  severe  symptoms,  together  with  local 
pain  and  tenderness.  If  the  swollen  kidney  is  in  a  situation  accessible  to 
chnical  examination,  e.g.  the  iliac  fossa,  it  may  be  mistaken  for  such  an 
inflammatory  condition  as  appendicitis.  TThere  the  organ  is  displaced 
into  the  concavity  of  the  sacrum,  it  may  be  mistaken  for  a  tumour. 

Displacements  with  mobdity  are  far  more  common,  and  give  rise  to 
the  condition  wliich  is  known  as  movable  kidney. 


MOVABLE   KIDXEY  (XEPHEOPTOSIS). 

Some  authorities  recognise  two  varieties  of  movable  kidney,  one  where 
the  organ  is  only  slightly  movable,  and  to  this  condition  sVjme  restrict 
the  term  of  movable  kidney ;  the  other  where  the  mobility  is  greater,  and 

^  Lobulation  to  a  varying  extent  is  seen  in  all  kidneys,  but  in   some   cases  the   fcetal 
condition,  of  extreme  lobulation  persists  to  a  marked  extent. 
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to  this  the  term  floating  kidney  has  been  applied ;  it  is,  however,  difficult 
to  draw  a  hard  and  fast  line  between  the  two  conditions.  Normally 
the  kidneys  are  only  slightly  movable  on  respiration,  and  this,  in  the 
case  of  patients  with  a  lax  and  thin  abdomen,  can  be  readily  detected 
on  palpation.  The  mobility  of  the  normal  kidney  dm'ing  respiration  is 
not  sufficient  for  the  hand  to  be  pushed  above  the  kidney,  and  some  would 
consider  the  condition  pathological  if  more  than  approximately  the  lower 
third  of  the  kidney  can  be  felt  during  deep  respiration.  It  is,  however, 
extremely  difficult  from  the  mere  extent  of  movement  to  separate  the 
truly  "movable  kidney  from  degrees  of  movement  of  the  organ  compatible 
with  health.  The  anatomical  distinction  between  movable  kidney  and 
floating  kidney  lies  in  the  fact  that  in  the  latter  case  the  peritoneum 
passes  behind  the  kidney,  to  a  varying  extent,  forming  a  mesonephros.  In 
simple  movable  kidney  the  organ  slips  about  behind  the  peritoneum. 
Even  where  a  mesonephros  is  present,  it  does  not  necessarily  follow  that 
the  condition  is  congenital,  as  it  is  probable  that  a  spurious  mesonephros 
may  be  formed,  as  a  result  of  acquired  mobility  of  the  organ.  The  normal 
kidney  is  kept  relatively  fixed,  partly  by  the  pressure  of  the  surrounding 
viscera,  largely  by  the  tonus  of  the  abdominal  muscles,  and  also,  to 
a  great  extent,  by  the  fatty  bed  in  which  it  lies,  inasmuch  as  this  is 
traversed  by  bands  of  fibrous  tissue,  which  some  anatomists  have 
described  as  ligaments.  In  addition,  the  reflexions  of  the  peritoneum 
from  the  anterior  surface  of  the  organ  to  the  surrounding  viscera  serve 
to  fix  it.  The  peritoneum  passing  from  the  upper  part  of  the  anterior 
surface  of  the  kidney  to  the  duodenum  in  the  vicinity  of  the  bile  duct,  is 
of  some  importance  in  this  relation. 

Etiology. — Movable  kidney  is  more  common  in  women  than  in  men, 
in  the  proportion  of  seven  to  one.  Some  authorities  have  considered  it  so 
prevalent  in  women  as  to  amount  almost  to  a  normal  condition  in  its 
slighter  forms.  This,  however,  arises  from  the  extreme  difficulty  of 
distinguishing  between  the  normal  mobility  and  the  slighter  forms  of 
abnormal  mobility.  Probably  the  distinction  should  be  drawn  quite 
apart  from  the  presence  of  symptoms,  in  the  fact  that  in  the  pathological 
condition  the  downward  displacement  is  such  that  the  hand  can  get 
above  the  kidney.  If  this  definition  is  allowed,  the  condition  is  by  no 
means  so  common.  Different  authorities  state  that  from  3  to  25  per 
cent,  of  women  suffer  from  movable  kidney.  Movable  kidney  is  more 
common  on  the  right  side  than  on  the  left.  The  most  important  pre- 
disposing causes  are  emaciation  and  laxity  of  the  abdominal  walls,  arising 
sometimes  simply  as  the  result  of  general  malnutrition;  in  others,  as  a 
sequel  to  distension  of  the  abdomen,  produced  by  pregnancy  or  other 
causes.  Laxity  of  the  abdominal  walls  may  predispose,  not  only  to  preter- 
natural mobility  of  the  kidney,  but  also  to  mobihty  of  other  organs, 
such  as  the  liver  and  intestines  (Glenard's  disease).  Tight  lacing  is  also 
unquestionably  a  predisposing  if  not  an  exciting  cause  of  the  condition. 
The  most  important  exciting  cause  is  traumatism.  The  kidney  may 
become  displaced  and  preternaturally  mobile,  as  the  result  of  dislocation 
of  the  organ  following  jumping.  Direct  injury  to  the  loin  may  also  be 
a  cause. 

Morbid  anatomy  and  pathology. — In  the  slighter  forms  of  the 

condition  the  kidney  is  simply  preternaturally  loose,  and  will  slip  about 

behind   the  peritoneum.     In  the  more  severe  forms,  with  the  presence 

or  development  of  a  partial  mesonephros,  the  mobility  of  the  organs  is 
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such  that  it  may  be  more  or  less  freely  moved  about  in  the  abdominal 
cavity 

The  displacement  and  mobility  of  the  kidney  may  produce  other  changes 
in  adjacent  viscera,  and  more  especially  the  stomach.  Dilatation  of  the 
stomach,  apparently  dependent  on  the  ti^ction  exerted  on  the  duodenum 
and  pylorus,  through  the  peritoneal  reflections  from  the  kidney  to  the 
duodenum,  is  not  uncommon.  The  bile  duct  may  also  be  dragged  on  or 
kinked,  and  the  renal  vein  and  ureter  are  also  specially  liable  to  be 
partially  obstructed  or  kinked  as  a  result  of  the  mobility  of  the  organ. 
The  right  kidney  is  more  usually  affected  than  the  left,  and  both  are 
affected  in  a  small  minority  of  cases. 

Symptoms. — In  the  great  majority  of  cases  of  movable  kidney  no 
symptoms  are  produced,  and  the  condition  is  discovered  accidentally ;  in 
some,  however,  a  great  variety  of  symptoms  are  developed,  and  in  a  few 
the  effects  may  be  serious.  In  a  large  number  of  instances  a  condition 
of  neurasthenia  is  present,  but  whether  this  is  produced  by  the  mobility 
of  the  kidney,  or  whether  the  two  conditions  are  simply  associated, 
is  a  matter  on  which  there  is  great  difference  of  opinion.  In  many 
such  cases  the  neurasthenic  symptoms  are  sufficiently  serious  to  produce 
not  only  a  nervous,  excited,  and  tremulous  condition,  but  sleep  may  be 
interfered  with,  and  such  patients  often  become  emaciated.  A  very 
constant  symptom  of  movable  kidney  is  pain ;  the  pain  is  usually  in  the 
abdomen  and  in  the  loin,  and  only  rarely  has  either  the  course  or  the 
severity  of  that  seen  in  renal  colic.  In  some  cases,  however,  the  pain  is 
much  more  severe,  and  may  simulate  that  produced  by  renal  colic,  and, 
like  it,  may  be  accompanied  by  intense  nausea  and  vomiting,  and  there 
may  be  also  tenderness  of  the  loin  and  abdomen  over  the  affected 
kidney.  In  some  patients  the  attacks  of  pain  are  paroxysmal,  and  when 
these  are  accompanied  by  nausea  and  vomiting,  they  have  been  known  as 
Dietl's  crises.  In  others  the  pain  is  accompanied  by  considerable  abdominal 
tenderness,  and  some  abdominal  distension,  so  as  to  simulate  intestinal 
obstruction.  In  the  great  majority  of  cases  of  movable  kidney,  no  other 
symptoms  are  produced ;  but  in  some  hydronephrosis,  persistent  or  inter- 
mittent, may  be  produced,  owing  to  kinking  of  the  ureter.  In  others 
severe  pain,  accompanied  by  heematuria,  may  occur,  and  it  is  supposed  that 
in  such  cases  the  renal  vein  becomes  kinked,  causing  intense  congestion  of 
the  organ.  The  development  of  intermittent  or  constant  hydronephrosis  is 
the  most  important  of  the  more  serious  results  of  movable  kidney,  and 
it  is  often  associated  with  some  slight  anomaly  of  the  ureter — such  as,  that 
it  is  preternaturally  narrow,  or  that  it  enters  the  renal  pelvis  at  an 
abnormal  angle.  The  interference  with  the  ureter  causing  hydronephrosis, 
may  result  in  rare  instances  from  the  presence  of  anomalous  renal  arteries. 
In  some  cases  of  movable  kidney  gastric  symptoms  are  present,  such  as 
nausea,  distension,  palpitation  after  meals,  and  vomiting ;  in  fact,  many  of 
the  symptoms  which  are  associated  with  dilatation  of  the  stomach — and  it 
is  unquestionable  that  dilatation  of  the  stomach  is  sometimes  associated 
with  movable  kidney,  and  may,  as  mentioned  above,  be  dependent  on  the 
traction  exerted  on  the  duodenum  and  stomach,  through  the  peritoneal 
reflexions  passing  from  the  kidneys  to  these  organs.  Jaundice  has  also 
been  described,  and  may  be  dependent  on  traction  on  the  bile  duct  pro- 
ducing obstruction. 

Diagnosis. — The  diagnosis  of  movable  kidney  is  determined  by  the 
detection  of  the  anomalous  mobility  of  the  organ  by  palpation  with  one 
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-f., 
Land  in  the  loin  and  the  other  over  the  anterior  surface  of  the  abdomen. 
In  man^  cases  it  is  possible  to  feel  the  kidney  slip  down  on  deep  inspira- 
tion, simulating  a  piece  of  wet  soap ;  and  in  cases  of  excessive  mobility 
it  is  by  no  means  difficult  to  grasp  the  organ,  and  to  keep  it  down. 
Palpation  of  the  organ  usually  causes  pain,  and  may  produce  sensations  of 
nausea  and  faintness.  There  is  not  as  a  rule  much  dii^culty  in  the 
detection  of  the  condition,  but  it  is  not  uncommon  to  overrate  its 
importance,  and  in  cases  of  general  neurasthenia  to  attribute  to  the 
mobility  of  the  kidney  far  greater  importance  as  an  etiological  factor  than 
it  deserves.  Errors  of  diagnosis  may  arise  in  cases  of  chronic  indigestion, 
if  movable  kidney  is  not  thought  of  as  a  possible  cause.  In  cases  where 
serious  effects,  such  as  hydronephrosis,  are  produced,  there  is  usually  no 
difficulty  in  the  diagnosis.  In  some  cases  the  condition  may  be  con- 
founded with  renal  colic  and  calculous  disease,  owing  to  the  similarity  of 
the  pain  and  the  presence  of  hsematuria. 

Prognosis. — The  condition  in  the  majority  of  cases  is  of  no  great 
importance.  In  a  few,  however,  and  more  especially  where  hydronephrosis 
is  produced,  or  where  the  attacks  of  pain  are  very  frequent,  the  general 
health  of  the  patient  may  suffer  seriously. 

Treatment. — In  the  slighter  forms  of  movable  kidney  probably  no 
treatment  is  required.  In  most  cases  the  application  of  a  suitable  pad, 
and  treatment  directed  to  improve  the  general  health,  more  especially  by 
increasing  the  fat  and  the  nutrition  of  the  body  generally,  and  improving 
the  condition  of  the  abdominal  muscles,  are  of  great  importance.  In  some 
such  cases  Weir  Mitchell  treatment  may  be  of  service,  but  massage  must 
be  applied  with  great  discretion,  as  it  is  by  no  means  impossible  for  the 
condition  to  be  aggravated  by  massage.  If  the  symptoms  are  very  severe, 
and  are  not  relieved  by  a  belt  and  pad,  surgical  advice  must  be  sought, 
and  in  some  cases  nephrorrhaphy  may  be  of  service.  In  the  most  severe 
cases,  where  constant  or  intermittent  hydronephrosis  and  very  severe 
pain  is  experienced,  it  may  be  necessary  to  incise  or  to  remove  the 
affected  organ ;  this,  however,  is  very  rarely  required. 


ANOMALIES   OF   THE   UEETEKS. 

Anomalies  of  the  ureters,  although  frequent,  are  of  no  great  patho- 
logical importance.  In  some  cases,  however,  owing  to  extreme  narrowness 
of  the  ureter,  or  owing  to  its  mode  of  attachment  to  the  pelvis  of  the  kidney 
being  anomalous,  it  may  be  a  cause  of  hydronephrosis.  In  rare  cases  the 
ureters  are  found  congenitally  greatly  dilated,  and  this  anomaly  of  the 
ureter  is  usually  associated  with  malformation  of  the  kidney,  with  ex- 
cessive development  and  dilatation  of  the  pelvis  of  the  kidney ;  and  some 
cases  of  this  kind  have  died  as  the  result  of  an  ascending  inflammation  of 
the  kidney.^  The  other  anomalies  of  the  ureters,  such  as  double  ureters, 
are  of  no  clinical  importance. 

^  The  writer  has  seen  three  such  cases,  where  there  has  been  a  history  of  incontinence  of 
urine  from  childhood,  and  where  ultimately  ursemic  symptoms,  like  those  seen  in  pyelo- 
nephritis have  supervened,  and  caused  death.  In  no  case  could  any  cause  be  detected  for 
the  dilatation  of  the  ureters,  but  in  all  the  kidneys  were  malformed,  in  addition  to  pre- 
senting the  usual  acute  lesions  seen  in  pyelonephritis. 
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STRUCTURAL   DISEASES   OF   THE   KIDNEY. 

CONGESTIOK 

Congestion  of  the  kidneys  may  be  active  or  passive.  Active  congestion 
is  a  condition  dif&cnlt  to  separate  from  nephritis,  although  it  has  been 
supposed  that  acute  and  sudden  distension  of  the  blood  vessels  of  the  kidney 
may  occur  under  a  number  of  conditions,  apart  from  the  subsequent 
development  of  nephritis.  Usually,  however,  active  congestion  is  merely 
a  stage  in  the  process  of  nephritis. 

Passive  Congestion. 

Etiology. — Passive  congestion  may  be  seen  in  any  condition  in  which 
the  return  of  the  blood  through  the  venous  system  is  impeded.  In  most 
cases  the  obstruction  causing  the  venous  engorgement  is  in  the  heart  or  lungs, 
sometimes  in  the  inferior  cava,  and  more  rarely  in  the  renal  veins  them- 
selves, although  it  is  in  the  last  condition  that  the  most  extreme  examples 
of  passive  congestion  are  found.  Diseases  of  the  lungs,  such  as  emphysema 
and  bronchitis,  causing  hypertrophy  and  dilatation  of  the  right  side  of  the 
heart,  are  especially  liable  to  cause  passive  congestion  of  the  kidneys. 
Mitral  disease,  and  especially  mitral  regurgitation,  is  a  very  common  cause 
of  passive  congestion  of  the  kidney;  and  the  changes  produced  in  the 
kidney  in  this  disease  have  sometimes  given  rise  to  the  name  of  "  the 
cardiac  kidney"  being  applied  to  this  condition.  Mitral  disease  cannot, 
however,  produce  renal  congestion  until  its  effects  have  been  sufficiently 
severe  to  cause  tricuspid  incompetence.  Adherent  pericardium  and 
thickening  of  the  pericardium  may  also  impede  the  return  of  the  blood,  by 
causing  stenosis  of  the  inferior  vena  cava  at  its  entry  into  the  pericardium. 

In  cirrhosis  of  the  liver,  passive  congestion  of  the  kidney  is  not  un- 
common, and  may  be  dependent  on  partial  stricture  of  the  vena  cava, 
where  it  lies  in  the  notch  in  the  posterior  border  of  the  liver.  It  has  been 
thought  by  some  that  the  mere  accumulation  of  ascitic  fluid  in  the 
abdominal  cavity  might  be  a  sufficient  cause  of  the  renal  congestion  often 
seen  in  this  disease.  It  is  probable,  however,  that  in  many  cases  the 
obstruction  to  the  renal  circulation  is  really  brought  about  by  obstruction 
to  the  cava,  produced  where  the  vein  lies  in  the  notch  on  the  posterior 
border  of  the  liver,  and  in  some  cases  the  caval  obstruction  so  produced  is 
extreme.  Other  abdominal  diseases,  such  as  enlarged  glands,  tumours, 
hydatid  cysts,  and  possibly  pregnancy,  may  also  press  on  the  renal  veins, 
and  cause  renal  congestion.  Thrombosis  of  the  renal  vein  may  occur  as  a 
result  of  a  general  marasmic  condition,  and  is  sometimes  seen,  not  only  in 
marasmus,  but  also  during  the  asthenia  following  acute  disease,  e.g.  diph- 
theria. Thrombosis  of  the  renal  vein  may  also  complicate  other  morbid 
processes  in  the  kidney,  such  as  interstitial  nephritis  and  surgical  kidney; 
and  it  is  also  occasionally  seen  in  the  granular  kidney,  and  is  not  un- 
common in  malignant  disease  of  the  kidney.  Malignant  growths  in  other 
regions  of  the  abdomen  may,  however,  spread  into  the  lumen  of  the  cava, 
and  in  that  way  obstruct  the  renal  vein.  Partial  thrombosis  of  the  renal 
vein,  associated  with  phlebitis,  may  occur  as  a  sequel  to  suppuration  in  the 
pelvis,  a  clot  being  formed  in  one  small  vein,  and  gradually  extending 
up  the  vena  cava  until  it  may  involve  the  renal  veins.     In  rare  cases,  a 
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spreading  thrombosis  may  be  found  involving  the  pelvic  veins,  the  vena 
cava,  and  the  renal  veins,  as  a  sequel  of  abdominal  operations,  where  a  vein 
has  been  tied  in  a  pedicle,  e.g.  in  oophorectomy,  and  where  there  may  be 
no  obvious  post-mortem  signs  of  the  existence  of  septic  mischief,  such  as 
the  presence  of  pus. 

Morbid  anatomy. — In  passive  congestion  of  the  kidney,  the  organ 
is  enlarged  and  red,  and  the  vessels  obviously  distended.  The  congestion  is 
especially  marked  in  the  pyramidal  portion,  and  streaks  of  congestion  may 
be  seen  passing  upwards  through  the  pyramids.  The  Malpighian  bodies 
undergo  a  certain  amount  of  distension,  but  not  so  great  as  that  seen  in 
•active  congestion.  Where  the  obstruction  has  existed  for  some  time,  the 
kidneys  are  tough  and  hard ;  and  on  stripping  the  capsule  a  slightly 
granular  surface  may  be  left ;  exceptionally  where  the  fibrosis  is  excessive, 
the  organ  may  be  somewhat  smaller  than  normal.  On  microscopic  examin- 
ation in  recent  cases,  the  veins  and  capillaries  are  found  gorged  with  blood ; 
and  extravasations  of  various  size  have  occurred  in  the  interstitial  tissue 
between  the  tubules,  especially  in  the  medullary  portion  of  the  organ. 
In  cases  of  extreme  congestion,  the  tubules  themselves  may  be  filled  with 
hlood.  In  cases  of  long-continued,  slight  congestion,  as  in  cardiac  disease, 
there  may  be  a  considerable  increase  in  the  connective  tissue,  both 
hetween  the  tubules  and  round  Bowman's  capsule.  The  walls  of  the 
tubules,  or  rather  the  basement  membrane,  is  also  thickened,  and  much 
more  obvious  than  normal."  The  epithelium  of  the  tubules  in  places 
has  undergone  changes,  so  that  in  both  the  convoluted  and  the  straight 
tubules  it  may  have  lost  its  typical  character,  and  the  tubules  may  be 
lined  with  clear  cubical  cells.  In  many  cases  of  passive  congestion  of  the 
kidney,  however,  where  more  extreme  tubular  changes  are  found,  they  are 
in  part  dependent  on  the  supervention  of  inflammatory  complications ;  and 
in  some  instances  it  may  be  difficult  to  distinguish  between  the  changes  in 
the  epithelial  structures  due  to  passive  congestion  and  those  seen  in  the 
chronic  forms  of  Bright's  disease. 

Symptoms. — The  most  characteristic  symptom  of  passive  congestion 
■of  the  kidneys  is  a  diminution  in  the  quantity  of  urine  passed,  often 
less  than  20  oz.  per  diem.  The  urine  is  dark  in  colour,  the  specific 
gravity  is  high,  generally  as  much  as  1025  or  more,  and  copious  deposits  of 
lithates  are  usual.  Albumin  is  present  in  varying  amount,  sometimes  not 
more  than  a  trace,  more  usually  in  such  quantities  as  one-sixth  or  one- 
eighth,  occasionally  as  much  as  one-third.  It  is  probable  that  in  simple 
passive  congestion  of  the  kidney,  larger  quantities  than  these  are  not  seen, 
and  that  the  highly  albuminous  urine,  which  is  sometimes  associated  with 
pregnancy  (where  the  urine  may  contain  half  or  even  more  albumin),  is  not 
•dependent  on  simple  passive  congestion.  The  albuminuria  of  pregnancy  is 
more  probably  of  toxic  origin.  Blood  is  often  present  in  variable  amount 
in  passive  congestion,  and  blood  casts  and  hyaline  and  granular  casts  are 
€ommon.  Dropsy  is  frequently  present  in  passive  congestion  of  the  kidney, 
but  it  is  of  the  cardiac  type,  being  most  marked  in  the  lower  extremities. 

Diagnosis. — The  main  difficulty  in  the  diagnosis  of  passive  conges- 
tion is  to  separate  this  condition  from  active  congestion  and  from  Bright's 
•disease.  It  is  often  extremely  difficult  in  cases  of  mitral  disease  to 
determine  whether  the  patient  is  suffering  from  mitral  disease,  complicated 
by  passive  congestion  of  the  kidney,  or  whether  Bright's  disease  is  present. 
Blood,  albumin,  granular  and  hyaline  casts  are  found  in  both  conditions, 
although  in  Bright's  disease  the  presence  of  casts  containing  definite  renal 
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elements  will  often  afford  a  means  of  recognising  the  more  serious  renal 
lesion.  Usually  in  Bright's  disease  the  urine  is  pale,  and  in  passive  con- 
gestion dark;  but  in  Bright's  disease,  complicated  with  cardiac  dropsy 
due  to  a  failing  heart,  the  specific  gravity  of  the  urine  may  be  high.  The 
most  important  points  as  regards  the  urine,  in  effecting  a  differential 
diagnosis,  are  the  smaller  amount  of  albumin  and  the  higher  specific 
gravity,  and  the  presence  of  only  granular  and  hyahne  casts  in  passive 
congestion.  Useful  confirmatory  evidence  may  often  be  obtained  by 
observations  of  the  state  of  the  pulse  and  of  the  condition  of  the  retina. 

Prognosis. — The  prognosis  of  passive  congestion  of  the  kidney 
depends  chiefiy  on  its  cause.  In  cardiac  disease  the  outlook  is  far  better 
than  if  actual  chsease  of  the  kidney,  such  as  Bright's  disease,  is  present. 
Passive  congestion  of  the  kidney,  however,  materially  increases  the  gravity 
of  such  diseases  as  emphysema,  cardiac  disease,  and  hepatic  cirrhosis. 

Treatment. — The  treatment  of  passive  congestion  is  really  the  treat- 
ment of  the  cause  of  the  condition ;  in  cardiac  cases,  and  especially  in  mitral 
disease,  it  is  very  amenable  to  such  agents  as  digitalis,  which  act  as  diuretics, 
by  improving  the  efficiency  of  the  general  circulation.  Caffeine  may  also  be 
of  service,  although  the  action  of  this  substance  is  one  that  commonly  pro- 
duces only  temporary  relief,  the  diuretic  effect  being  far  better  marked 
with  initial  than  with  subsequent  doses.  Caffeine  has  not  the  persistent 
beneficial  action  that  digitalis  has.  In  addition  to  improving  the  circula- 
tion by  such  drugs  as  digitalis,  strophanthus,  etc.,  purgation,  especially 
with  saline  purgatives,  causing  copious  watery  stools,  is  of  service.  The 
warm  bath,  hot  air  bath,  and  simple  diuretic  drinks  are  of  service.  It  is 
doubtful  whether  dry  cupping  the  loins  is  of  much  value. 

The  diet  must  be  a  simple  one,  and  milk  is  often  valuable  from  its 
diuretic  action.  Stimulants,  which  are  often  required  for  the  treatment  of 
the  cardiac  disease,  should  be  given  in  small  quantities,  and  diluents  should 
be  ordered  freely. 

Active  Congestion. 

It  is  difficult  to  draw  a  distinction  between  active  congestion  and 
nephritis,  inasmuch  as  active  congestion  is  the  first  stage  in  infiammatory 
processes  involving  the  kidney. 

Etiology. — Active  congestion  of  the  renal  vessels  may  be  produced — 
(1)  By  the  excretion  of  toxic  substances  ingested,  as  in  the  case  of 
cantharides,  turpentine,  copaiba,  cubebs,  carbolic  acid,  quinine,  and  mineral 
acids  in  certain  doses.  (2)  By  the  excretion  of  toxic  substances,  formed  in 
the  body  as  the  result  of  morbid  and  other  processes.  It  is  probable  that  the 
albuminuria  which  frequently  accompanies  pregnancy  is  dependent,  not  so 
much  on  the  mechanical  congestion  of  the  kidney,  produced  by  the  uterine 
tumour,  as  upon  the  circulation  in  the  maternal  vessels  of  some  toxic 
substance,  the  product  of  disordered  metabolism,  the  excretion  of  which 
by  the  kidney  produces  albuminuria.  In  morbid  processes,  involving 
distant  parts  of  the  body,  the  toxic  substances  excreted  by  the  kidney  are 
usually  the  toxines  produced  by  the  organisms  causing  the  disease.  In 
some  cases,  however,  vascular  lesions  in  the  kidney  may  be  produced  by 
the  excretion  of  the  microbes  themselves.  (3)  There  is  little  doubt  that 
extreme  congestion  of  the  kidney  may  be  brought  about  by  an  influence 
exerted  on  the  blood  vessels  of  the  kidney  through  the  nervous  system. 
Active  dilatation  of  the  renal  vessels  may  be  brought  about  experimentally 
by  excitation  of  the  central  end  of  the  lower  dorsal  posterior  roots ;  excita- 
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tion  of  most  other  afferent  nerves  tends  to  cause  constriction  of  the  renal 
vessels.  In  the  human  subject  it  is  known  that  extreme  congestion  of 
the  kidney  may  sometimes  be  the  sequel  of  irritation  of  the  lower  urinary 
tract ;  and  this  is  perhaps  the  explanation  of  the  extreme  congestion  which 
may  sometimes  supervene  as  the  result  of  passing  a  catheter. 

It  is  supposed,  mainly  on  chnical  grounds,  that  exposure  to  cold  may 
cause  active  congestion  of  the  kidney,  the  action  of  the  cold  on  the  skin  pro- 
ducing reflexly  extreme  dilatation  of  the  renal  vessels,  and  that  this  acute 
congestion  may  not  only  pass  on  into  nephritis,  but  may  even  go  further 
and  produce  Bright's  disease.  There  is,  however,  no  experimental  evidence 
showing  that  stimuli  acting  on  the  skin  are  capable  of  producing  renal 
congestion. 

Active  congestion  and  nephritis  in  the  human  subject  are  generally 
of  toxic  origin.  The  toxaemia  produced  by  the  acute  specific  fevers 
is  the  most  frequent  cause  of  active  congestion  of  the  kidney  and  of 
nephritis,  and  the  renal  lesion  occurs  generally  during  the  height  of  the 
febrile  disease ;  although  this  complication  may  occur  in  any  acute  specific 
disease,  it  is  most  characteristic  of  scarlet  fever,  pneumonia,  typhoid  fever, 
and  diphtheria,  but  especially  of  the  first.^ 

Morbid  anatomy. — The  kidneys  are  swoUen  and  gorged  with  blood, 
and  in  the  more  acute  forms  of  the  disease  they  may  be  increased  to  twice 
their  size,  and  it  is  said  that  occasionally  the  distension  of  the  organ  may 
be  such  as  to  cause  splitting  of  the  capsule.  On  section,  the  kidney  is  not 
only  uniformly  red  and  gorged  with  blood,  but  commonly  minute  points 
of  increased  vascularity  or  even  of  actual  ha?morrhages  may  be  seen.  In 
many  such  cases  the  bright  red  points  are  merely  the  excessively  distended 
glomeruli;  in  others,  however,  the  appearance  is  dependent  on  haemorrhage 
having  occurred  into  the  tubules,  and  the  red  dots  and  streaks  are  depend- 
ent on  the  presence  of  the  extravasated  blood  in  the  renal  tubules.  The 
interstitial  tissue  between  the  tubules  is  also  infiltrated,  the  blood  vessels 
distended,  and  here  also  minute  hccmorrhages  may  be  seen.  The  signs  of 
vascular  enlargement  are  especially  marked  in  the  cortex  of  the  kidney. 

The  vessels  of  the  glomerular  tuft  are  distended,  and  Bowman's  chamber 
often  contains,  not  only  an  albuminous  exudate,  but  also  blood  corpuscles. 
In  severe  cases  the  glomerular  changes  are  more  marked,  and  the  capillary 
tuft  and  Bowman's  chamber  both  show  signs  of  proliferation.  In  the  severe 
forms,  where  the  circulation  in  the  glomerular  tuft  is  more  or  less  arrested, 
the  cells  of  the  convoluted  tubules  show  necrotic  changes  and  may  in 
places  be  shed.  In  the  slighter  forms  of  the  affection,  such  as  are  usually 
seen  in  febrile  diseases,  the  epithelium  of  the  tubules  shows  the  appear- 
ances of  cloudy  swelling,  and  the  section  of  the  kidney  presents  to  the  eye 
an  opaque  appearance. 

All  gradations  are  found,  between  cases  where  cloudy  swelling  is  the 
main  feature,  together  with  some  vascular  engorgement,  and  other  cases 
where  the  inflammatory  process  is  as  marked  as  in  acute  Bright's  disease. 
In  many  cases,  especially  when  of  septic  origin,  the  changes  are  more 
marked  in  the  interstitial  tissue — congestion,  ha?morrhage,  and  exudation 
being  all  present.  In  some  forms,  and  more  especially  when  a  result , 
of  typhoid  fever,  the  exudation  in  the  interstitial  tissue  is  disseminated  in  . 
its  distribution,  accumulation  of  leucocytes  occurring  in  sufficient  numbers 
to  produce  small  masses  visible  to  the  naked  eye,  and  simulating  growths 

^It  is  doubtful  whether  congestion  of  the  kidney  may  not  sometimes  be  produced  by 
excessive  cardiac  hypertrophy,  e.g.  doiible  aortic  disease. 
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in  appearance.  To  these  cases  the  term  of  lymphomatous  nephritis  has  been 
apphed,  and  the  kidneys  are  usually  greatly  increased  in  size,  and  present 
to  the  naked  eye  a  superficial  resemblance  to  the  large  white  kidney,  a 
variety  of  Bright's  disease. 

The  lesions  in  nephritis  are  not  usually  equally  well  marked 
throughout  the  kidney,  and  this  is  especially  the  case  in  the  slighter 
forms.  Pathologists  recognise  several  varieties,  e.rj.  glomerular  nephritis, 
tubal  and  interstitial  nephritis,  according  to  which  element  of  the  kidney 
is  most  affected ;  but  this  classification  is  largely  artificial,  as  all  the  kidney 
structures  are  affected — to  different  extents,  it  is  true.  Scarlet  fever  is 
especially  apt  to  produce  a  nephritis,  where  the  most  marked  lesion  is  the 
one  affecting  the  glomeruli.  Inasmuch  as  the  blood  supply  of  the  con- 
voluted tubules  is  derived  from  the  glomerular  chamber,  it  is  clear  that 
tul^al  changes  must  be  present  in  all  cases  where  the  glomeruli  are  seriously 
damaged. 

Symptoms. — In  many  cases  of  active  renal  congestion  the  patient 
presents  no  true  symptoms,  but  only  changes  in  the  urine ;  in  others, 
however,  pain  in  the  back  may  be  present,  and  this  is  supposed  to  be 
dependent  on  the  stretching  of  the  capsule  produced  by  the  vascular 
engorgement.  The  urine  is  diminished  in  quantity  to  varying  extents, 
and  in  very  severe  forms  of  renal  congestion  it  may  even  be  suppressed; 
more  usually,  however,  it  is  simply  diminished  in  amount.  It  is  high- 
coloured,  and  frequently  contains  blood,  and  in  the  more  acute  forms  of 
renal  congestion  it  may  contain  large  quantities  of  blood.  The  blood  may 
be  present  in  small  quantity,  and  only  in  the  form  of  blood  casts.  The 
specific  gravity  is  usually  high,  and  the  urine  contains  a  high  percentage 
of  urea  and  other  solids;  owing  to  the  great  diminution  in  the  amount  of 
urine  secreted,  the  total  amount  of  urea  and  other  solids  excreted  is  greatly 
diminished.  Albumin  is  always  present,  and  in  the  slighter  forms  of  the 
condition,  such  as  those  accompanying  febrile  diseases  like  scarlet  fever, 
typhoid,  and  pneumonia,  the  presence  of  albumin  in  the  urine  may  be  the 
only  sign  of  the  renal  congestion.  The  amount  of  albumin  in  such  cases  is 
not  usually  great,  and  in  the  slighter  forms  it  may  only  amount  to  a  cloud ; 
more  usually  the  quantity  is  one-tenth  to  a  sixth.  In  severe  forms  of  renal 
congestion,  such  as  are  sometimes  produced  by  turpentine  or  cantharides, 
there  may  be  larger  quantities  present. 

Hyaline,  granular,  and  blood  casts  are  commonly  to  be  found.  In  the 
more  serious  forms,  where  the  condition  passes  into  that  of  a  severe  nephritis, 
there  may  also  be  casts  containing  definite  renal  elements,  such  as  renal 
cells.  In  the  common  forms  of  the  disorder,  however,  such  as  are  seen 
accompanying  the  acute  specific  fevers,  the  urine  is  only  diminished  in 
quantity,  of  high  colour,  and  contains  small  quantities  of  albumin.  In  the 
more  severe  forms,  as  mentioned  above,'where  blood  is  present,  the  blood  is 
not  only  present  in  the  form  of  blood  corpuscles,  but  very  commonly  also 
in  the  form  of  blood  pigment,  giving  rise  to  the  smoky  tint  of  urine, 
dependent  on  the  presence  of  methsemoglobin. 

Anasarca  is  not  present  in  cases  of  renal  congestion,  or  in  cases  of 
nephritis,  and  this  is  one  of  the  means  by  which  the  condition  is  diagnosed 
from  acute  Bright's  disease.  It  is  not  only  very  difficult  to  separate  con- 
gestion of  the  kidney  from  nephritis,  but  also  to  separate  some  forms  of 
acute  nephritis  from  acute  Bright's  disease. 

Diagnosis. — The  diagnosis  of  active  congestion  of  the  kidney  or  of 
nephritis  is  made  on  the  presence  of  a  scanty,  high-coloured  albuminous 
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urme,  arising  in  the  course  of  one  of  the  febrile  diseases  or  occurring  as 
a  result  of  the  action  of  the  toxic  causes  mentioned  above.  The  absence  of 
dropsy  is  an  important  sign  in  separating  such  cases  from  Bright's  disease. 
It  is  difficult,  however,  to  draw  a  hard-and-fast  line  between  nephritis  and 
Bright's  disease,  and  some  authors  regard  Bright's  disease  and  nephritis  as 
almost  identical  terms.  It  is,  however,  essential  to  separate  the  albuminuria 
that  arises  during  the  height  of  febrile  diseases,  and  dependent  on  toxic 
causes,  from  the  very  much  more  serious  condition  of  Bright's  disease, 
which  may  occur  as  a  sequel  to  many  of  the  febrile  diseases  which  during 
their  height  cause  a  transitory  nephritis. 

Prognosis. — The  prognosis  of  active  congestion  of  the  kidney  and  of 
nephritis  depends  very  largely  on  its  etiology  as  well  as  on  its  severity. 
The  transitory  nephritis  seen  in  the  course  of  scarlet  fever,  typhoid, 
pneumonia,  and  other  diseases,  is  usually  of  no  great  importance,  and 
disappears  with  the  subsidence  of  the  fever  of  the  original  malady.  On 
the  other  hand,  in  some  cases  it  passes  on  into  Bright's  disease ;  and  this 
may  be  seen,  for  instance,  even  in  such  a  disease  as  diphtheria  as  a  rare 
complication.  ]\Iore  usually,  where  true  Bright's  disease  supervenes  as 
a  result  of  some  previous  acute  disease,  it  appears  later  in  the  course 
of  the  original  disease,  and  more  especially  during  convalescence,  after 
the  subsidence  of  the  acute  illness,  and  in  such  cases  the  transitory 
nephritis  present  during  the  height  of  the  disease  may  disappear,  although 
the  graver  lesion  subsequently  develops.  In  the  case  of  the  nephritis 
dependent  on  such  toxic  substances  as  turpentine  or  cantharides,  although 
the  condition  may  completely  subside,  and  the  urine  regain  its  normal 
character,  it  is  probable  tha-t  the  damaged  kidney  is  more  prone  to  become 
subsequently  affected  by  Bright's  disease  than  the  normal  organ  is.  The 
albuminuria  of  pregnancy,  which  may  also,  as  mentioned  above,  be 
dependent  really  on  a  toxic  cause,  frequently  clears  up  with  the  termina- 
tion of  the  pregnancy,  l^ut  in  some  cases  this  condition  produces  very 
serious  S}Tnptoms,  and  may  even  cause  death  with  ui'a;mic  plienomena. 

Treatment. — The  treatment  of  active  congestion  involves  necessarily 
the  treatment  of  the  disease  causing  the  condition,  but  the  renal  lesion 
necessitates  care  in  the  selection  of  the  drugs  employed  in  the  treatment  of 
the  primary  disease.  Patients  suffering  from  renal  congestion  should  not, 
under  any  circumstances,  be  bKstered  by  means  of  cantharides,  and  many 
authorities  consider  that  such  drugs  as  mercury  and  opium  should  not  be 
administered  in  such  cases.  The  dangers,  however,  of  opium  and  morphine 
have  been  exaggerated  in  such  cases,  and  the  mere  presence  of  albuminuria 
during  the  height  of  a  febrile  disease,  such  as  typhoid  or  scarlet  fever, 
should  not  be  held  to  contra-indicate  the  use  of  a  drug.  Diluents  and 
simple  diet  should  necessarily  be  ordered,  and  frequently  hot  applications 
to  the  loin,  or  even  cupping  or  leeching,  may  produce  relief  to  the  pain 
sometimes  experienced.  In  other  respects,  and  especially  in  the  more 
severe  forms  of  nephritis,  the  treatment  should  be  similar  to  that  ordered 
in  acute  Bright's  disease. 

EMBOLISM. 

Infarction  of  the  kidney  vessels  may  result  from  the  detachment  of 
fragments  of  clot  from  the  interior  of  the  heart,  or  from  anem\ysms  of  the 
great  vessels,  and  also  may  result  from  fragments  of  calcareous  matter 
detached  from  atheromatous  ulcers  of  the  aorta.     One  of  the  most  im- 
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portant  varieties  of  renal  embolism  is  that  caused  by  the  lodgment  of 
micro-organisms  in  the  capillaries  of  the  kidney. 

Etiology. — Infarction  of  the  kidney  occnrs  frequently  in  cases  of 
heart  disease,  and  most  frequently  in  cases  of  malignant  endocarditis.  It 
is,  however,  not  restricted  to  this  condition,  but  may  result  during  the 
course  of  simple  endocarditis,  either  from  the  detachment  of  blood  clot  from 
the  vegetations  on  the  valves,  or  else  from  the  detachment  of  fragments  of 
blood  clot  from  the  cavities  of  the  heart,  more  especially  from  the  left 
auricle.  It  is  common  both  in  aortic  disease  and  mitral  disease.  As  men- 
tioned above,  it  is  occasionally  seen  in  the  course  of  aneurysms  mvolving 
the  thoracic  aofta,  and  also  in  cases  of  atheromatous  disease  of  this  vessel. 

Multiple  infarcts  of  the  kidney,  with  the  formation  of  abscesses,  are  a 
very  common  accompaniment  of  pyfemia. 

Morbid  anatomy. — The  arrangement  of  the  vessels  in  the  kidney  is 
such  as  to  render  the  organ  one  where  the  effects  of  arterial  occlusion  from 
infarction  are  singularly  well  marked,  owing  to  the  arterioles  of  the  kidney 
being  end  arteries,  and  anastomosing  but  little  with  their  fellows.  As  a 
result  of  this,  the  occlusion  of  a  renal  artery,  either  large  or  small,  causes 
the  necrosis  of  a  more  or  less  wedge-shaped  area  of  the  cortex.  In  many 
cases,  however,  the  area  of  the  cortex  affected  is  somewhat  irregular,  and  it 
may  be  even  quadrilateral.  Unless  the  vessel  occluded  is  a  very  large  one, 
the  medullary  portion  of  the  kidney  is  not  involved  to  any  great  extent. 

The  appearances  of  the  infarct  and  the  result  depend  very  largely  on 
the  nature  of  the  agent  that  is  occluding  the  renal  vessel.  If  it  consists 
of  a  non-irritating  material,  such  as  a  fragment  of  blood  clot  or  a  portion  of 
calcareous  plate,  the  effects  produced  are  merely  mechanical  and  similar  to 
those  seen  experimentally  as  a  result  of  the  ligature  of  a  branch  of  the 
renal  vessel.  The  portion  of  the  kidney  in  which  the  circulation  is  arrested 
undergoes  necrotic  changes,  and  assumes  a  deep  yeUow  colour;  this  is 
sm-rounded  by  a  zone  of  congestion,  which  is  held  to  be  dependent  on  a 
back  flow  through  the  veins  from  the  adjacent  portions  of  the  kidney 
where  the  circulation  is  still  intact.  Where  the  occluded  material  contains 
micro-organisms,  other  changes  result,  and  the  central  portion  of  the  necrotic 
area  may  undergo  softening  with  the  formation  of  an  abscess.  In  other 
cases,  more  especially  where  embolism  results  from  the  lodgment  of 
microbes,  suppuration  occurs,  without  the  formation  of  any  very  large 
infarct,  and  in  this  way  multiple  abscesses  of  the  kidney  may  arise.  In 
cases  of  simple  infarction  of  the  kidney,  where  no  suppuration  results,  the 
necrotic  area  is  slowly  absorbed,  and  ultimately  a  depressed  scar  remains 
to  mark  the  site  of  the  former  infarction. 

In  some  cases,  and  especially  in  heart  disease,  repeated  and  extensive 
embolism  of  the  kidney  may  occur,  and  such  organs  may  be  greatly 
deformed  through  the  formation  of  scars. 

In  the  early  stages  of  an  infarct,  that  is  to  say,  in  the  first  two  or 
three  days  after  its  formation,  the  kidney  area  affected  is  of  a  deep  red 
colour,  owing  to  the  back  flow  of  blood  "from  the  adjacent  areas.  In  a 
very  few  days,  however,  the  necrotic  changes  occur  wdiich  cause  the  tissue 
to  assume  the  characteristic  yeUow  appearance,  and  this  may  persist  for 
many  weeks,  so  that  it  is  difficult  to  gauge  accurately  the  age  of  an  infarct 
by  its  naked-eye  appearances. 

Symptoms. — Infarction  of  the  kidney  frequently  occurs  without 
producing  any  symptoms  drawing  attention  to  the  nature  of  the  lesion.  In 
other  cases  the  S}Tnptoms  are  marked,  and  the  condition  can  be  diagnosed. 


STRUCTURAL  DISEASES.  315 

A  sudden  attack  of  pain  in  the  loin,  accompanied  by  changes  in  the  urine, 
and  in  the  infective  cases  with  the  occurrence  of  rigors  or  of  an  initial 
rigor,  are  the  most  characteristic  symptoms.  Where  the  infarction  results 
from  the  detachment  of  a  portion  of  blood  clot  containing  no  infective  agent, 
the  rigor  and  the  pain  may  be  absent,  and  the  changes  in  the  urine  afford 
the  only  means  of  surmising  the  occurrence  of  infarction. 

The  nature  of  the  urinary  changes  depends  largely  on  the  nature  of  the 
infarction  ;  if  simple,  as  in  the  case  of  detachment  of  blood  clot,  a  sudden 
albuminuria  or  a  sudden  increase  in  an  existing  albuminuria  may  be  the 
only  sign  pointing  to  its  occurrence.  In  other  cases,  in  addition  to  the 
occurrence  of  sudden  albuminuria,  an  equally  sudden  hsematuria  may 
result.  In  the  septic  cases,  a  few  days  after  the  occurrence  of  a  rigor,  and 
perhaps  of  pain  in  the  back,  the  urine  may  suddenly  contain  a  considerable 
quantity  of  pus.  Although  the  sudden  occurrence  of  hematuria,  associated 
with  pain,  is  the  most  characteristic  phenomenon  produced  by  renal  infarct, 
in  a  very  large  majority  of  cases  the  infarction  simply  causes  the  occur- 
rence of  a  sudden  albuminuria.  If  the  infarction  is  not  repeated,  the 
albuminuria,  haz'maturia,  or  pyuria  caused  by  its  occurrence  rapidly  sub- 
sides, and  the  urine  regains  its  normal  composition. 

Diagnosis. — The  main  interest  of  renal  infarction  lies  in  its  diagnosis, 
inasmuch  as  it  is  liable  to  be  confounded  with  nephritis,  and  with  passive 
congestion  of  the  kidney.  The  sudden  occurrence  of  albumin  in  the  urine 
of  a  patient  who  is  suffering  from  a  malady  that  may  cause  renal  infarc- 
tion, should  always  raise  a  suspicion  of  its  occurrence ;  and  it  should  be 
remembered  that  in  morbus  cordis,  albuminuria  and  hsematuria  are  very 
often  dependent  rather  on  infarction  tban  on  the  presence  of  congestion 
of  the  kidney  or  of  actual  nephritis.  The  occurrence  of  sudden  pyuria,  in 
cases  where  septic  embolism  of  the  kidney  is  possible,  should  also  be  borne 
in  mind,  as  an  erroneous  diagnosis  of  pyelitis,  based  on  the  presence  of  pus 
in  the  urine,  may  be  made  in  such  cases. 

Prognosis. — The  prognosis  of  renal  infarction  depends  necessarily 
on  its  cause,  and,  in  the  vast  majority  of  cases,  it  is  of  no  great  importance 
of  itself,  except  as  affording  evidence  of  a  grave  and  very  often  fatal  under- 
lying complaint.  In  septic  cases  the  occurrence  of  renal  infarction  with 
the  formation  of  renal  abscess  is  not  always  very  serious,  but  here  again 
the  diagnosis  will  turn  generally  on  the  nature  of  the  original  illness. 
Single  abscess  in  the  kidney  may  burst  into  the  pelvis  and  be  discharged 
without  any  serious  result  ultimately  following.  In  other  cases,  however, 
the  abscesses  may  rupture  externally  through  the  capsule  of  the  kidney, 
and  produce  a  perinephritic  abscess,  the  prognosis  of  which  will  depend 
very  largely  on  whether  it  be  recognised  and  efBciently  treated;  such 
abscesses,  if  not  diagnosed,  may  go  on  to  a  large  size,  and  extend  in 
various  directions,  more  especially  upwards,  so  as  to  give  rise  to  a  sub- 
phrenic abscess,  or  even  rupture  into  the  lung. 


THEOMBOSIS. 

Thrombosis  of  the  renal  artery  is  a  rare  lesion,  notwithstanding  the 
fact  that  in  many  affections  of  the  kidney,  and  more  especially  in  Bright's 
disease,  extensive  disease  of  the  coats  of  the  arteries  exists.  Occasionally 
thrombosis  results  as  a  sequence  to  endarteritis,  and  in  a  few  cases  the 
thrombosis  is  sufficiently  extensive  to  cause  necrosis  of  large  areas  of  the 
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kidney  substance,  and  more  especially  of  the  cortex.  In  some  cases  the 
necrosis  following  the  thrombosis  is  of  a  diffuse  patchy  character ;  in  others 
the  entire  cortex  may  undergo  necrosis,  similar  to  that  seen  as  a  result  of 
embolism. 

This  condition  cannot  be  diagnosed ;  the  main  interest  of  it  lies  in  the 
fact  that  in  one  case,  described  by  Lawrence  and  myself,  where  the  entire 
cortex  of  both  kidneys  had  undergone  complete  necrosis  as  a  result  of 
thrombosis  of  the  interlobular  arteries,  the  condition  produced  complete 
suppression  of  urine,  lasting  for  seven  days,  with  the  clinical  picture  of 
latent  uraemia  that  is  characteristic  of  calculous  obstruction.  This  case 
would  support  the  view  that  ordinary  ureemia  is  not  dependent  upon  the 
mere  retention  of  the  normal  urinary  constituents,  since,  notwithstanding 
the  complete  suppression  of  the  urinary  excretion,  owing  to  the  destruction 
of  the  excretory  portion  of  both  kidneys,  all  the  phenomena  characteristic 
of  acute  ureemia  were  absent. 


BEIGHT'S  DISEASE. 

Bright's  disease  is  an  inflammatory  affection  of  the  cortex  of  the  kidney, 
usually  progressive  in  type,  and  accompanied  by  secondary  effects,  espe- 
cially on  the  vascular  system  and  other  parts  of  the  body. 

Kichard  Bright's  great  discovery  was  that  certain  varieties  of  dropsy 
were  accompanied  by  albuminuria,  and  to  the  kidney  lesions  causing  this 
albuminuria  the  term  Bright's  disease  was  applied.  It  was  found  very 
soon  that  a  large  number  of  kidney  lesions,  of  great  diversity  of  character, 
were  associated  with  albuminuria  and  the  various  secondary  phenomena 
that  are  characteristic  of  Bright's  disease.  Controversies  began  then,  and 
exist  to  the  present  time,  as  to  whether  these  different  forms  of  kidney 
lesion  are  stages  in  one  and  the  same  malady,  or  whether,  on  the  other 
hand,  they  are  more  or  less  independent  and  separate  affections,  with  no 
greater  resemblance  to  one  another  than  that  they  have  a  similar  etiology, 
and  that  in  some  respects  the  symptoms  the  different  affections  produce  are 
allied. 

At  the  present  time  all  authorities  agree  in  recognising  acute  Bright's 
disease  and  chronic  Bright's  disease,  and,  further,  in  recognising  that  chronic 
Bright's  disease  may  be  the  sequel  of  acute  Bright's  disease,  or  more  fre- 
quently inay  be  chronic  from  the  outset.  There  is  no  great  discrepancy  of 
opinion  as  regards  acute  Bright's  disease ;  and  pathologists  agree  that  the 
cases  possess  a  general  resemblance  to  one  another,  the  only  variations 
being  dependent  on  the  fact  that  in  some  forms  the  inflammatory  mis- 
chief produces  the  greatest  damage  in  the  glomeruli ;  in  others  in  the 
tubules ;  but  in  all  forms  of.  acute  Bright's  disease  the  glomeruli,  the  tubules, 
and  the  interstitial  tissues  are  all  affected,  but  to  varying  extents.  Chronic 
Bright's  disease,  however,  is  the  form  in  which  the  greatest  diversity  of 
opinion,  as  to  its  nature  and  forms,  exists.  Formerly  both  the  amyloid 
kidney  and  the  granular  kidney  were  included  under  Bright's  disease. 
This  arose  from  the  fact  that  many  forms  of  the  waxy  kidney  present 
clinical  characters  that  are  distinguishable  only  with  difficulty  from  Bright's 
disease ;  and,  further,  that  in  many  cases  of  Bright's  disease  certain  portions 
of  the  kidney  have  undergone  amyloid  degeneration.  Another  reason  for 
including  the  amyloid  kidney  amongst  the  varieties  of  Bright's  disease,  was 
the  fact  that  some  specimens  described  originally  by  Bright  were  really 
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instances  of  amyloid  kidney,  which  was  more  common  in  his  day  than  now, 
owing  to  the  diminution  in  tlie  frequency  of  amyloid  disease,  due  mainly 
to  modern  improvements  in  surgical  treatment,  since  the  malady  was 
more  especially  dependent  on  cases  of  bone  disease  associated  with  pro- 
longed suppuration.  The  granular  kidney  was  included  by  many  under 
the  term  of  Bright's  disease,  owing  to  the  fact  that  in  many  forms  of 
Bright's  disease,  especially  when  chronic,  there  is  a  considerable  overgrowth 
of  fibrous  tissue,  leading  not  only  to  toughness  of  the  organ,  but  also  to 
irregularities  of  the  surface ;  and  it  was  difficult  to  draw  a  hard-and-fast 
line  between  some  forms  of  so-called  contracted  kidney,  dependent  on 
Bright's  disease,  and  the  true  granular  kidney  associated  with  widespread 
arterial  degeneration.  If  the  term  granular  kidney  is  to  be  used  to  desig- 
nate a  kidney  that  exhibits  irregularities  of  the  surface,  owing  to  an 
excessive  development  of  fibrous  tissue,  then  unquestionably  granular 
kidney  must  be  held  to  include  some  varieties  of  Bright's  disease,  and 
conversely  Bright's  disease  some  varieties  of  granular  kidney.  On  the 
other  hand,  if  the  term  granular  kidney  is  to  be  restricted  to  that  form  of 
renal  lesion  which  is  associated  with  widespread  arterial  degeneration,  and 
where  the  kidney  lesion  is  only  part  of  extensive  arterial  changes,  it  should 
not  be  included  under  Bright's  disease,  inasmuch  as  it  is  an  independent 
affection,  which  only  distantly  resembles  it.  Another  argument  that  has 
influenced  some  writers  in  including  granular  kidney  amongst  the  varieties 
of  Bright's  disease,  is  the  fact  that  in  all  the  varieties  of  Bright's  disease, 
and  in  the  granular  kidney,  all  the  elements  of  the  kidney  are  affected  by 
the  morbid  processes,  but  to  different  extents ;  in  some  the  tubules  sufier 
to  a  greater  extent;  in  others  the  interstitial  tissue.  Formerly  it  was 
thought  that  this  selective  action  of  a  morbid  process  was  greater  than 
is  now  recognised.  Inasmuch  as  in  chronic  Bright's  disease  the  inter- 
stitial tissue  is  affected  to  some  extent,  and  in  the  granular  kidney 
associated  with  arterial  sclerosis  the  renal  tubules  are  also  affected  in  a 
certain  degree,  it  is  difficult  to  draw  a  hard  and  fast  line  between  certain 
forms  of  chronic  nephritis  on  the  one  hand,  and  the  red  granular  kidney 
on  the  other.  So  far,  all  these  renal  affections  might  perhaps  be  in- 
cluded in  one  great  group,  the  varieties  being  regarded  as  due  to  the 
different  incidence  of  morbid  processes  on  the  different  renal  elements. 
This  view,  however,  is  untenable,  if  the  subject  be  looked  at,  not  only  from 
the  morbid  anatomy,  but  also  from  the  clinical  standpoint,  since  the  etiology 
and  symptomatology  of  Bright's  disease,  on  the  one  hand,  and  of  the  true 
granular  kidney  on  the  other,  present  great  points  of  difference.  For  these 
reasons,  the  granular  or  arterio-sclerotic  kidney  will  not  be  included  as  a 
variety  of  Bright's  disease,  but  will  be  looked  upon  as  an  independent 
affection. 

Chronic  Bright's  disease  presents  great  differences  in  different  cases, 
both  as  regards  its  morbid  anatomy  and  its  symptomatology,  and  some 
forms  of  it  are  difficult  to  separate  from  the  granular  kidney. 

It  is  customary  to  recognise  the  following  varieties  of  chronic  Bright's 
disease — (1)  The  so-called  large  white  kidney.  In  this  condition  the  kidneys 
are  greatly  enlarged,  being  frequently  twice  the  normal  size,  and  in  some 
extreme  cases  the  organ  has  been  described  as  weighing  a  pound  or  more 
in  weight.  The  older  writers  evidently  found  this  form  more  common 
than  we  do  at  present,  and  it  is  probable  that  many  of  the  cases  of  so-called 
large  white  kidney  were  cases  in  which,  in  addition  to  the  lesions  of 
Bright's  disease,  amyloid  degeneration  was  also  present ;  and  in  some  cases, 
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described  under  this  heading,  it  is  probable  that  the  lesion  was  really 
entirely  that  produced  by  waxy  disease.  At  present  the  large  white  kidney 
is  not  often  seen  in  the  post-mortem  room.  (2)  The  kidney  most  fre- 
quently found  in  cases  of  chronic  Bright's  disease  is  one  M^here  the  organ  is 
a  little  above  the  normal  size,  weighing  some  6  or  7  oz.,  where  it  is  white 
in  colour,  and  presents  the  usual  appearances  described  under  the  large 
white  kidney,  with  the  exception  that  it  is  not  so  big  as  those  formerly 
described.  (3)  A  kidney  not  uncommonly  found  in  chronic  Bright's  dis- 
ease is  one  where  the  organ  is  of  diminished  weight  and  size,  tough,  and 
white  or  mottled  in  colour,  but  presenting  an  exceedingly  granular  surface. 
This  kidney  is  perhaps  best  described  under  the  term  of  a  contracted  white 
kidney,  or  the  small  white  kidney,  or  the  pale  granular  kidney.  (4)  In 
rare  cases  a  small  white  kidney  is  found,  but  presenting  an  exceedingly 
smooth  surface.     This,  however,  is  of  exceptional  occurrence. 

Speaking  broadly,  therefore,  two  great  varieties  of  chronic  Bright's 
disease  may  be  recognised ;  in  the  first  the  kidney  is  smooth  and  pale,  and 
of  approximately  the  normal  size,  or  slightly  increased  in  size.  This  may 
be  spoken  of  as  the  white  kidney,  as  perhaps  it  does  not  merit,  as  was 
formerly  thought,  the  designation  of  large  white,  as  it  is  only  large  in 
exceptional  cases.  The  second  variety  is  the  small,  contracted,  or  pale 
granular  kidney,  which  perhaps  is  best  described  under  the  name  of  the 
contracted  white  kidney,  so  as  to  clearly  differentiate  it  from  the  true 
granular  kidney,  an  independent  affection  in  which  the  kidney  is  usually 
red  in  colour. 

Acute  Bright's  Disease. 

Etiology. — Bright's  disease  is  generally  dependent  upon  the  action 
of  some  toxic  agent  on  the  renal  structures ;  in  many  cases  the  toxic  agent 
is  ingested ;  in  others  it  is  formed  in  the  body,  as  a  result  of  pathological 
processes  in  other  parts  of  the  body ;  in  some  cases  the  production  of  toxic 
agents  in  the  body  is  probably  a  result  of  perverted  metabolism  only. 

Although  the  great  majority  of  cases  of  Bright's  disease  are  unquestion- 
ably of  toxic  origin,  cold  is  still  recognised  as  a  cause  of  this  renal  lesion 
by  a  number  of  writers,  and  cases  are  undoubtedly  seen  where  the  renal 
lesion  has  apparently  resulted  from  exposure  to  cold.  The  agency  of  cold, 
however,  as  a  direct  and  specific  cause  in  the  production  of  disease,  is  not 
so  widely  recognised  as  it  was  formerly,  e.g.  cold  as  a  cause  of  peritonitis, 
pleurisy,  etc. ;  and  in  the  case  of  Bright's  disease,  which  is  said  to  follow  on 
exposure  to  cold,  it  is  possible  that  in  many  cases  there  are  other  and  toxic 
causes  at  work,  and  perhaps  more  especially  alcohol.  Cold  was  supposed, 
on  theoretical  grounds,  to  be  a  cause  of  Bright's  disease,  owing  to  some 
close  relationship  existing  between  the  cutaneous  vessels  and  the  renal 
vessels,  and  it  was  supposed  that  exposure  to  cold,  by  producing  constric- 
tion of  the  skin  vessels,  might  produce  intense  congestion  of  the  renal  vessels, 
ultimately  passing  on  to  inflammation.  Bright's  disease  is  not  uncommon 
in  workmen  and  others  engaged  in  hot  shops  and  passing  thence  into  the 
cold  open  air.  The  malady  is  not  infrequent  amongst  boiler-cleaners, 
engineers,  fitters,  and  other  such  occupations,  but  it  is  difficult  in  such 
cases  to  eliminate  entirely  the  action  of  alcohol,  lead,  and  other  toxic 
causes,  and  it  is  possible  that  cold  may  act  only  as  a  predisposing  cause. 
Similarly  it  has  been  thought  that  exposure  to  cold  during  the  incidence 
of,  or  during  the  convalescence  from,  acute  specifics  might  act  in  the  same 
way,  but  here  also  toxic  agents  are  at  work. 
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Bright's  disease  is  frequently  seen  as  a  complication  or  sequel  of  certain 
acute  diseases,  but  more  especially  does  it  occur  during  the  convalescence 
from  specific  fevers ;  and  scarlet  fever  is  the  one  that  is  most  liable  to  be 
followed  by  this  complication.  It  also  occurs,  but  not  so  frequently,  as 
a  complication  of  typhoid  fever,  smallpox,  measles,  chicken-pox,  cholera, 
diphtheria,  rheumatism,  pneumonia,  and  other  acute  diseases.  It  is  not  very 
uncommon  as  a  complication  of  secondary  syphilis,  although  in  such  cases 
it  may  be  perhaps  put  down  as  due  to  the  action  of  cold ;  but  exposure 
to  damp  and  cold  during  the  incidence  of  secondary  syphilis  is  not 
infrequently  followed  by  the  occm-rence  of  Bright's  disease. 

When  Bright's  disease  occurs  as  a  complication  of  any  of  the  febrile 
diseases  mentioned  above,  it  occurs  usually  during  the  latter  stages  of  the 
disease  or  e^'en  during  convalescence;  and  it  is  remarkable  that  this  should 
be  so,  inasmuch  as  all  these  diseases,  during  the  height  of  the  febrile 
process,  may  be  accompanied  by  a  certain  amount  of  nephritis,  causing  the 
well-known  febrile  albuminuria.  Although  usually  occurring  in  the  latter 
stages  or  during  convalescence  sometimes,  and  especially  in  scarlet  fever, 
pneumonia,  and  typhoid  fever,  acute  Bright's  disease  may  develop  during 
the  height  of  the  initial  malady,  and  exceptionally  this  is  also  the  case  in 
diphtheria. 

Bright's  disease  is  occasionally  seen  as  a  complication  of  burns  and  in 
certain  skin  diseases,  e.g.  eczema,  pityriasis;  and  it  is  possible  that  in 
these  cases  the  renal  lesion  is  really  dependent  upon  the  formation  in  the 
skin  of  toxic  bodies  and  their  subsequent  absorption  and  excretion  by  the 
kidneys.  A  number  of  substances  are  liable  to  cause  acute  Bright's  disease ; 
the  most  important  are  cantharides,  turpentine,  mineral  acids,  carbolic  acid, 
and  certain  potash  salts,  such  as  the  chlorate  and  the  bichromate ;  and  the 
latter  may  be  used  in  the  laboratory  for  the  purpose  of  producing  nephritis. 
Alcohol,  lead,  and  the  gouty  poison  may  also  produce  Bright's  disease, 
though,  in  the  case  of  these  substances,  the  lesions  produced  are  usually 
those  of  chronic  Bright's  disease. 

The  Bright's  disease  which  is  occasionally  seen  complicating  pregnancy 
was  formerly  looked  upon  as  produced  mechanically  by  the  pressure  of 
the  uterine  tumour  on  the  renal  veins;  it  is  possible,  however,  that  in 
reality  such  cases  are  of  toxic  origin,  and  that  the  lesion  is  dependent 
on  the  formation  and  absorption  of  some  toxic  substances  as  yet  undeter- 
mined. 

Bright's  disease  is  also  seen  both  in  its  acute  and  chronic  forms  as 
a  complication  of  diabetes,  and  here  also,  though  its  etiology  is  quite 
obscure,  it  is  possible  that  it  is  of  toxic  origin.  Some  lesions  of  the 
kidney,  certainly  the  granular  kidney,  may  be  produced  as  a  sequel  of 
excessive  eating,  and  more  especially  as  the  result  of  eating  large  quantities 
of  meat.  It  is  possible  that  Bright's  disease  may  arise  in  the  same  way. 
The  occurrence  of  albumosuria  in  some  cases  of  Bright's  disease  and  of 
granular  kidney  may  be  taken  as  evidence  of  disordered  metabolism, 
possibly  of  intestinal  origin.  Albumosuria  may  occur  in  renal  disease,  in 
the  absence  of  inflammatory  complications,  and  of  bone  disease ;  and  its 
occurrence  is  difficult  of  explanation,  unless  it  is  due  to  derangements  in 
the  functions  of  digestion  and  of  absorption. 

Although  toxic  agencies  are  the  most  important  cause  of  Bright's 
disease,  there  are  certain  predisposing  causes  of  some  importance. 

Kidneys  that  have  undergone  hypertrophy  are  apparently  especially 
liable  to  be  affected  by  Bright's  disease.     This  is  seen  in  unilateral  kidney, 
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as  a  result  of  absence  or  atrophy  in  one  kidney ;  and  also  in  cases  of 
bilateral  hypertrophy,  as  in  diabetes  mellitus. 

Occupation,  as  mentioned  above,  such  as  that  of  engineer,  boiler-cleaner, 
etc.,  is  a  factor  of  some  little  importance  in  predisposing  to  this  disease; 
and  some  occupations  not  only  act  as  predisposing  causes,  but  also  as 
exciting  causes,  especially  of  chronic  Bright's  disease ;  and  amongst  this 
category  must  be  included  all  occupations  in  which  lead  poisoning  is  apt  to 
ensue,  such  as  glaziers,  potters,  painters,  artificial  florists,  etc.  Indulgence 
in  alcohol  is  unquestionably  a  predisposing  cause  both  of  acute  and  chronic 
Bright's  disease,  and  in  the  latter  case  it  may  be  also  an  exciting  cause, 
but  in  acute  Bright's  disease  it  only  acts  as  a  predisposing  cause. 

Exposure  to  cold  and  wet  is  also  probably  frequently  a  predisposing 
cause,  both  in  the  case  of  alcohoHcs  and  in  the  convalescence  from  acute 
specifics. 

Phthisis  is  not  uncommonly  complicated  by  Bright's  disease,  and  here 
probably  the  mischief  is  dependent  on  toxic  agencies.  Bright's  disease  is 
in  such  cases  often  complicated  further  by  the  presence  of  amyloid 
degeneration. 

Age  has  a  considerable  influence  in  predisposing  to  Bright's  disease,  and 
also  has  an  influence  on  the  incidence  of  the  different  varieties  of  the 
malady.  Bright's  disease  is  most  common  between  the  ages  of  3  to  40 
years,  and  the  contracted  white  kidney,  or  small  white  kidney,  is  more 
frequent  in  young  adults  under  25  than  in  the  more  elderly.  Bright's 
disease  is  more  common  in  men  than  in  women,  in  the  proportion  of  3 
to  1}  In  some  cases,  hereditary  influences,  or  at  any  rate  family  in- 
fluences, can  be  traced  in  the  etiology  of  Bright's  disease.  The  disease 
not  only  occurs  sometimes  in  more  than  one  member  of  the  same 
family,  but  it  is  also  not  very  uncommon  for  it  to  occur  and  run  a 
rapidly  fatal  course  in  the  young.  Several  instances  have  been  col- 
lected of  contracted  white  kidney,  and  also  of  granular  kidney  having 
occurred  in  }'oung  children  as  well  as  in  several  members  of  the  same 
family.  Another  predisposing  cause  of  some  little  miportance  is  the 
presence  of  passive  congestion  of  the  kidney  from  cardiac  disease,  and 
in  such  cases  the  supervention  of  chronic  or  subacute  Bright's  disease  is 
not  uncommon. 

Acute  Bright's  disease  is  most  frequently  seen  as  a  sequel  of  acute 
specific  fevers,  or  else  from  the  combination  of  exposure  to  cold,  and  the 
action  of  some  toxic  agent,  such  as  alcohol.  In  a  few  cases  it  may 
supervene  as  the  result  of  pregnancy,  and  it  is  rarely  seen  as  a  complication 
of  diathetic  diseases,  such  as  diabetes.  Chronic  Bright's  disease  may 
supervene  as  a  sequel  of  the  acute  disorder,  but  in  the  great  majority  of 
cases  this  malady  is  chronic  and  insidious  from  the  onset.  In  some  cases 
the  patients  may  suffer  from  acute  Bright's  disease,  and  chronic  Bright's 
disease  may  subsequently  develop  without  the  one  malady  passing  on  into 
the  other.  The  patient  may  reco^'er  from  the  acute  disorder,  and  then, 
after  an  interval,  suffer  from  a  recurrence  of  the  former  attack,  and  this 
may  occur  several  times  in  succession,  until  finally  the  disease  becomes 
chronic.  Although  in  the  great  majority  of  cases  of  chronic  Bright's  disease 
the  malady  is  chronic  from  the  onset,  in  a  few  cases  the  onset  of  symptoms 
is  of  sufficient  suddenness  for  the  malady  to  be  described  as  subacute. 

^  The  granular  kidney  is  not  only  more  common  in  men  tlian  in  women,  but  is  also 
more  frequent  with  advancing  years,  and  is  most  commonly  met  with  between  the  ages  of 
40  and  55. 
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Morbid  anatomy.  —  In  acute  Bright's  disease  the  kidneys  are 
usually  increased  in  size,  heavy,  gorged  with  blood,  and  of  a  dark  red 
colour,  the  congestion  being  most  marked  in  the  stellate  veins  of  the 
capsule  and  in  the  pyramids.  The  colour  of  the  organ  on  section  depends 
largely  on  the  duration  of  the  malady,  and  if  the  acute  disease  lasts  for  a 
month  or  six  weeks  before  being  fatal,  the  kidneys  may  be  quite  white  or 
marbled  at  the  time  of  death ;  the  colour  is  very  largely  dependent  on  the 
degree  to  which  degeneration  has  occurred  in  the  tubular  structures.  The 
capsule  strips  off  readily,  leaving  either  a  uniformly  congested  surface  or 
more  frequently  a  mottled  or  marbled  surface.  The  cortex  is  swollen,  of  a 
greyish  yellow  colour,  and  opaque  in  appearance.  The  pyramids  are 
intensely  congested.  The  glomeruli  can  frequently  be  seen  as  bright  red 
points,  and  streaks  of  haemorrhage  are  not  uncommon,  especially  in  the 
medulla.  The  glomerular  chamber  generally  contains  blood  corpuscles,  and 
the  vessels  of  the  tuft  have  undergone  hyaline  degeneration,  and  there  may 
be  a  considerable  amount  of  exudation  of  inflammatory  products  both 
in  the  chamber  and  between  the  loops  of  the  glomerular  vessels.  The 
epithelium  lining  the  glomerular  chamber  has  commonly  undergone  con- 
siderable proMferation,  so  as  to  form  crescentic  masses  that  are  seen  on 
section  in  the  space  between  the  basement  membrane  of  the  capsule  and 
the  glomerular  tuft.  The  vessels  in  the  capillary  tuft  may  be  thrombosed. 
There  is  commonly  a  considerable  amount  of  congestion,  with  exudation  and 
proliferation  in  the  loose  connective  tissue  surrounding  the  glomerular 
chamber,  so  that  in  the  latter  stages  of  acute  nephritis  the  capsule  under- 
goes considerable  thickening.  The  changes  present  in  the  glomeruli  vary 
in  intensity  in  different  forms  of  Bright's  disease  and  in  different  parts  of 
the  same  kidney,  the  distribution  of  the  lesion  in  the  kidney  rarely  being 
uniform.  The  glomerular  changes  are  most  marked  in  the  Bright's  disease 
arising  from  scarlet  fever,  and  they  are  frequently  spoken  of  as  glomerular 
nephritis.  The  changes  produced  in  the  capsule  interfere  very  materially 
with  the  circulation  through  it,  both  in  the  acute  stage  of  the  disease  and 
later,  when,  owing  to  the  formation  of  fibrous  tissue,  the  glomerular  tuft 
becomes  compressed  and  its  vessels  more  or  less  strangled.  The  obstruc- 
tion to  the  circulation  in  the  glomeruli  may  in  part  account  for  the  changes 
which  are  found  in  the  epithelium  of  the  convoluted  tubules,  inasmuch  as 
the  circulation  through  the  glomeruli  cannot  be  interfered  with  without 
seriously  damaging  the  nutrition  of  the  convoluted  tubules,  since  the 
veins  passing  from  the  glomerulus  supply  the  convoluted  tubules  with 
blood. 

The  tubules  of  the  cortex  of  the  kidney  are  dilated,  and  in  many  places 
the  epithelium  is  shed  to  varying  extents ;  where  the  epithehum  remains, 
the  cells  have  undergone  marked  changes,  having  lost  their  striated  border, 
and  in  many  cases  they  have  become  hyaHne  or  glass-like  in  appearance, 
retaining,  however,  their  nuclei.  In  addition  to  this  hyaline  degeneration, 
the  cells  may  show  cloudy  swelhng  and  the  signs  of  fatty  degeneration.  In 
the  more  severe  forms  of  acute  Bright's  disease,  considerable  portions  of  the 
tubules  may  be  destitute  of  epithelium.  The  lumen  of  the  tubules  is 
occupied  by  blood  corpuscles,  disintegrated  renal  cells,  and  casts,  which 
may  consist  simply  of  coagulated  blood  plasma,  forming  hyahne  and  granular 
casts,  or  the  casts  may  consist  of  aggregations  of  renal  cells  which  have 
undergone  more  or  less  extensive  degeneration. 

The  dilatation  of  the  tubules  is  dependent  on  the  blocking  caused 
by  these  shed  products,  and  the  urinary  secretion  pent  up  behind  this 

VOL.  II. —  21 


322  DISEASES  OF  THE  KIDNEY. 

obstruction  produces  the  dilatation.  The  enlargement  of  the  organ 
is  in  part  dependent  on  the  dilatation  and  distension  of  the  convoluted 
tubules 

The  changes  in  the  medulla  are  of  a  similar  character,  but  are  not 
usually  so  marked  in  extent.  The  interstitial  tissue  presents  the  appear- 
ances due  to  vascular  engorgement  and  oedema,  and  these  cause  a  separation 
of  the  tubules.  In  many  cases  there  are  hsemorrhages  of  varying  size 
dependent  on  the  acute  inflammation,  and  in  addition  small-celled  infiltra- 
tion. All  the  above  changes  may  be  distributed  uniformly  throughout 
the  kidney,  or  more  frequently  they  are  developed  to  varying  extents  in 
different  parts  of  the  organ.  In  some  varieties  of  Bright's  disease  and  of 
nephritis  the  round-cell  infiltration  of  the  interstitial  tissue  is  a  marked 
feature,  and,  owing  to  the  accumulation  of  the  leucocytes  in  disseminated 
masses,  an  appearance  simulating  that  of  multiple  new  growths  is  produced. 
To  this  variety  the  name  of  lymphomatous  nephritis  has  been  applied,  and 
this  is  more  especially  seen  in  some  forms  of  nephritis  following  typhoid 
fever. 

The  inflammatory  changes  present  in  the  interstitial  tissue  are  especially 
marked  round  the  glomerular  chambers  and  also  round  the  arteries,  and 
the  periarteritis  is  not  uncommonly  complicated  further  by  the  presence 
of  varying  amounts  of  endarteritis  causing  considerable  thickening  of  the 
sub-endothelial  coat  and  so  obstructing  the  lumen  of  the  vessels. 

Symptoms. — The  onset  of  acute  Bright's  disease  is  usually  sudden, 
and  in  many  cases  the  first  symptom  is  the  occurrence  of  dropsy.  In 
others,  however,  the  malady  is  ushered  in  by  more  general  symptoms,  such  as 
headache,  vomiting,  and  pain  in  the  back.  Pain  is  not  usually  a  prominent 
symptom.  The  dropsy  is  most  marked  in  the  subcutaneous  tissue,  and 
probably  it  is  most  characteristic  for  it  to  occur  in  the  scrotum  and  vulva, 
though  in  other  cases  it  may  first  be  noticed  in  the  eyelids,  and  in  others 
in  the  legs.  The  distribution  of  the  dropsy,  however,  depends  in  part  on 
the  degree  of  illness  at  the  onset  ;  if  the  person  is  able  to  get  about,  the 
dropsy  will  be  most  marked  in  the  legs ;  on  the  other  hand,  if  they  are 
confined  to  bed,  it  will  be  found  most  marked  in  the  face  and  over 
the  sacrum,  and  this  is  the  explanation  of  the  well-known  fact  that  renal 
dropsy  may  be  most  marked  in  the  face  in  the  morning  and  in  the  legs 
in  the  evening.  The  dropsy  sometimes  involves  almost  at  once  the  whole 
of  the  subcutaneous  tissues. 

In  some  of  the  more  severe  forms  of  acute  Bright's  disease,  occurring 
after  scarlet  fever  and  other  acute  specific  diseases,  pyrexia  may  be  present. 
The  fever  as  a  rule  is  moderate  in  amount,  not  rising  above  102°  or  103° ; 
but  in  the  vast  majority  of  cases  of  even  acute  Bright's  disease  the 
temperature  may  not  rise  higher  than  100°.  In  a  small  proportion  of 
cases  rigors  and  high  fever  may  be  present. 

In  many  cases  of  acute  Bright's  disease,  the  first  symptoms  to  attract 
attention  to  the  morbid  process  are  not  the  general  ones,  but  the  changes 
which  are  produced  in  the  urine.  This  is  scanty,  and  it  may  even 
be  suppressed,  although  it  is  more  usual  for  the  suppression  to  be  partial ; 
but  the  onset  of  the  disease  may  be  marked  by  the  patient  suddenly 
passing  a  few  ounces  of  dense,  high-coloured,  blood-stained  urine.  The 
urine  is  usually  smoky  in  appearance,  but  in  some  cases  at  the  onset  of 
the  disease  a  considerable  quantity  of  blood  is  passed,  imparting  a  uniform 
red  colour  to  the  fluid.  In  others  it  is  dark,  and  may  even  be  porter- 
coloured.     A  copious  deposit  of  casts  and  blood  corpuscles  may  occur,  and 
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albumin  is  present  in  large  quantity.  In  some  cases  of  acute  Bright's 
disease,  the  urine  may  present  all  the  changes  characteristic  of  a  violent 
nephritis,  and  the  patient  show  little  or  no  dropsy.  In  others,  dropsy  may 
be  a  prominent  symptom,  and  the  urine  may  be  only  little  more  than 
smoky,  although  it  will  contain  a  large  quantity  of  albumin.  The  excretion 
of  urea  is  diminished  in  acute  Bright's  disease,  although  the  percentage 
excreted  may  be  high.  The  diminution  of  urea,  however,  is  due  to  several 
causes,  and  not  entirely  to  the  inei!iciency  of  the  kidney  as  an  excretory 
organ.  The  appetite  is  poor,  nausea  and  vomiting  are  often  prominent 
symptoms,  so  that  what  little  food  is  taken  is  in  part  rejected,  and  this 
will  account  to  a  certain  extent  for  the  considerable  diminution  in  the  urea 
excretion. 

Uremic  symptoms  are  present  to  varying  extents  in  different  cases  of 
acute  Bright's  disease,  nausea  and  vomiting  being  almost  always  present. 
In  the  more  serious  forms  of  acute  Bright's  disease,  accompanied  by 
suppression  of  urine,  the  more  severe  ursemic  symptoms,  such  as  twitch- 
ings,  amaurosis,  epileptiform  seizures,  dyspnoea,  drowsiness,  and  coma  are 
frequently  present.  In  the  form  of  the  malady  that  follows  scarlet  fever, 
suppression  of  urine  and  uraemia  are  prominent  symptoms.  Death  in 
acute  Bright's  disease  is  frequently  due  to  uraemia,  and  more  especially  to 
the  form  associated  with  coma  and  convulsions.  In  the  variety  which 
is  supposed  to  be  due  to  exposure  to  cold,  dropsy  is  a  more  prominent 
symptom,  and  indeed,  in  post-scarlatinal  Bright's  disease,  even  when  severe, 
dropsy  may  be  absent. 

Anaemia  is  always  a  marked  symptom,  the  patient's  mucous  membranes 
becoming  exceedingly  pale,  and  the  face  assuming  an  opaque,  pasty  appear- 
ance. The  skin  of  the  body  generally  is  dry,  and  it  is  often  difficult  to 
promote  sweating.  Haemorrhage  may  occur  from  the  nose  and  from  the 
gums,  stomatitis  with  a  scurvy-like  condition  of  the  gums  being  a 
not  uncommon  phenomenon.  The  dropsy  may  not  in  severe  cases  be 
limited  to  the  subcutaneous  tissue,  but  may  also  affect  the  serous  cavities. 
It  is  said  that  in  some  cases  the  dropsy  in  the  serous  cavities  may  be 
extreme  in  amount,  and  that  in  the  subcutaneous  tissue  quite  limited. 
The  pulse  in  acute  Bright's  disease  may  show  signs  of  increasing  tension, 
and  in  the  course  of  a  short  time,  e.g.  three  to  six  weeks,  the  heart 
may  give  evidence  of  definite  enlargement  from  hypertrophy.  Cardiac 
dilatation  may  supervene  earlier  than  this  in  the  course  of  the  malady. 
Betinal  changes  are  rare  in  acute  Bright's  disease,  but  papillitis  and 
haemorrhages  and  even  retinitis  may  occur.  So-called  "  secondary  inflam- 
mations," such  as  pleurisy,  pneumonia,  and  pericarditis,  are  common.  Skin 
eruptions  of  a  papular,  erythematous,  vesicular,  or  bullous  type  may  occur 
associated  with  uraemia. 

Diagnosis. — The  diagnosis  of  acute  Bright's  disease  is  usually  easy, 
from  the  combination  of  several  symptoms,  svich  as  the  presence  of  dropsy, 
together  with  the  signs  of  acute  inflammation  of  the  kidney,  such  as  blood, 
albumin,  and  casts  in  the  urine.  The  principal  difficulties  which  present 
themselves  are  to  distinguish  acute  Bright's  disease  from  transitory 
nephritis,  from  infarction  in  the  kidney,  and  from  certain  cases  of  passive 
congestion.  The  presence  of  albumin  and  traces  of  blood  in  the  urine 
during  the  height  of  a  febrile  illness,  such  as  scarlet  fever,  do  not  neces- 
sarily point  to  the  onset  of  acute  Bright's  disease ;  they  may  be  dependent 
on  a  transitory  nephritis ;  and  although  it  is  difficult  to  draw  a  hard 
and   fast  line    between   nephritis    and    Bright's   disease,  still  there   are 
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points  of  difference,  and  the  most  important  of  all  is  the  fact  that 
whereas  a  nephritis  may  be  transitory  and  clear  up  entirely,  the  outlook 
in  acute  Bright's  disease  is  more  unfavourable.  In  the  transitory  form 
of  nephritis  from  acute  specific  diseases,  dropsy  is  al;)sent ;  and  although 
albumin  is  usually  present,  blood  is  either  absent  from  the  urine  or  else 
there  is  only  a  mere  trace.  In  acute  Bright's  disease,  on  the  other  hand, 
dropsy  is  usually  a  prominent  symptom,  and  blood  is  often  present  in  large 
quantity. 

Hemorrhagic  infarction  is  liable  to  occur  in  a  number  of  conditions, 
more  especially  in  cardiac  diseases,  such  as  simple  and  especially  malignant 
endocarditis ;  and  its  onset  may  be  marked  by  the  occurrence  of  pain  and  the 
passage  of  considerable  quantities  of  blood  and  albumin  in  the  urine.  All 
these  effects  are  produced  with  great  suddenness,  and  are  of  very  transitory 
duration,  and  are  not  accompanied  by  dropsy.  The  mistake  of  confounding 
hsemorrhagic  infarction  with  acute  Bright's  disease  is  only  liable  to  occur 
if  undue  stress  is  laid  on  the  mere  presence  of  blood,  together  with  con- 
siderable quantities  of  albumin  in  the  urine. 

In  passive  congestion  of  the  kidney,  arising  from  heart  disease,  dropsy 
of  a  cardiac  type  may  be  present,  blood  and  albumin  may  also  be 
present  in  the  urine,  and  the  urine  may  be  very  considerably  diminished  in 
quantity.  In  such  cases  it  may  often  be  difficult  to  determine  with 
certainty  whether  Bright's  disease  be  present  or  not.  If  passive  congestion 
alone  be  present,  although  the  urine  be  albuminous  and  may  contain  blood, 
casts  of  definite  renal  elements  will  not  be  present  although  hyaline  and 
blood  casts  may  be  abundant. 

Difficulties  may  arise  in  the  diagnosis  of  acute  Bright's  disease,  in  rare 
cases  where  dropsy  is  a  prominent  symptom,  and  where  not  only  blood  is 
absent  from  the  urine,  but  where  there  may  be  little,  or  even  it  is  said  no 
albumin  present.  This,  however,  is  rare,  and  the  absence  of  albumin,  if  it 
occurs,  is  only  temporary. 

It  must  be  remembered  that  in  some  forms  of  serious  Bright's  disease 
the  first  symptoms  manifested  may  be  those  of  ursemia,  such  as  elipeptif orm 
seizures.  This  may  occur,  more  especially  in  the  Bright's  disease  which  is 
sometimes  associated  with  eclampsia  ;  and  if  the  urine  is  not  examined,  the 
uraemic  nature  of  the  seizures  may  not  be  recognised. 

Prognosis. — The  prognosis  of  acute  Bright's  disease  depends  very 
largely  on  its  cause ;  that  complicating  scarlet  fever  or  diphtheria  is  more 
fatal  than  that  which  is  said  to  occur  as  a  result  of  cold.  Unfavourable 
symptoms  are  the  persistence  of  dropsy,  and  the  gradual  increase  in  the 
anaemia,  and  the  presence  of  severe  ursemic  symptoms.  Acute  ursemia, 
however,  in  acute  Bright's  disease,  is  not  so  serious  as  acute  ursemia  in 
chronic  Bright's  disease. 

The  first  sign  of  improvement  in  acute  Bright's  disease  is  usually  an 
increase  in  the  quantity  of  urine  secreted,  and  soon  the  dropsy  begins  to 
subside.  In  a  large  proportion  of  cases  the  dropsy  will  entirely  disappear,, 
and  later  the  albumin  will  diminish,  and  ultimately  may  also  disappear. 
It  is  not  uncommon,  however,  even  in  cases  which  ultimately  recover,  for 
recurrence  both  of  the  dropsy  and  of  the  albuminuria  to  take  place.  In  a 
small  proportion  of  cases,  the  condition,  however,  becomes  chronic,  and 
ultimately  proves  fatal  after  some  months,  neither  the  dropsy  nor  the 
albuminuria  undergoing  diminution. 

Treatment. — Patients  suffering  from  acute  Bright's  disease  should 
be  put  to  bed,  and  must  remain  in  bed  until  all  the  acute  symptoms  have 
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disappeared,  inasmuch  as  recrudescence  of  the  malady  is  extremely  prone 
to  occur  as  the  result  of  injudicious  exposure  to  cold. 

The  diet  in  acute  Bright's  disease  should  be  restricted  to  milk,  barley- 
water,  and  gruels.  Meat  extracts,  beef-tea,  chicken-broth,  etc.,  are  of 
very  small  nutritive  value,  and  are  decidedly  injurious  in  the  case  of  renal 
disease,  owing  to  the  presence  of  quantities  of  nitrogenous  extractives  in 
these  so-called  foods,  which  therefore  increase  the  work  of  the  kidney. 

In  the  acute  stages  of  the  disease  probably  a  very  limited  diet,  such  as 
1  to  2  pints  of  milk  in  the  twenty -four  hours,  is  sufficient,  although  of 
course  such  a  restricted  diet  as  this  cannot  be  continued  for  any  length  of 
time;  3  to  4  pints  of  milk  is  the  minimum  amount  of  milk  necessary 
for  the  dietary  of  an  adult.  In  the  acute  stage  of  the  disease,  where 
it  is  very  necessary  to  spare  the  kidney  as  much  as  possible,  and 
where  the  appetite  is  always  poor,  it  is  sufficient  to  give  such  a  re- 
stricted diet  as  1  or  2  pints  of  milk,  freely  diluted  with  barley-water 
or  soda-water. 

It  is  usually  recommended  that  the  patient  should  drink  freely  of 
simple  mineral  waters  or  alkaline  waters  or  lemonade,  to  relieve  thirst. 
Stimulants  should  be  avoided.  Sweating  should  be  encouraged,  although 
it  is  often  difficult  to  produce  any  marked  effect  on  the  skin,  owing  to 
the  remarkable  manner  in  which  the  secretion  of  sweat  is  arrested  in 
many  cases  during  the  disease.^  Hot  drinks  and  hot-air  baths  may 
be  prescribed  for  this  purpose,  and  the  patient  should  be  warmly  covered 
in  bed  between  blankets.  If  pain  in  the  back  is  a  prominent  symptom,  it 
may  be  relieved  by  hot  applications  or  by  cupping. 

As  in  most  cases  the  secretion  of  urine  is  very  seriously  diminished  in 
amount,  measures  must  be  used  to  promote  the  activity  of  the  skin,  and  in 
addition  to  those  mentioned  above,  jaborandi  or  pilocarpine  may  be  ordered. 
These  drugs  may  often  be  usefully  combined  with  the  hot-air  bath.  If  the 
latter  be  used,  it  should  be  employed  with  caution  at  first,  and  it  is  not 
advisable  to  have  a  temperature  higher  than  120°  F.  on  the  first  occasion, 
although  subsequently  the  bath  may  be  raised  to  a  temperature  of  170°  F. 
or  180°  F.  If  the  hot-air  bath  produces  symptoms  of  cardiac  weakness, 
very  good  results  can  often  be  obtained  by  a  simple  hot-water  bath. 
Jaborandi  and  pilocarpine  are  often  very  successful  agents  for  causing 
sweating,  but  in  some  cases  they  cause  a  considerable  amount  of  nausea 
and  abdominal  disturbance,  and  they  may  produce  very  serious  symptoms 
of  collapse,  from  the  action  of  the  drug  on  the  heart,  so  that  they  should 
be  employed  with  caution.  The  bowels  should  be  kept  freely  open  with 
saline  purges,  such  as  sulphate  of  soda  and  sulphate  of  magnesia;  and 
inasmuch  as  it  is  desirable  to  promote  free  watery  evacuations,  it  is  best  to 
give  these  substances  in  a  concentrated  form.  Jalap  is  also  useful; 
excessive  purgation  must,  however,  be  avoided,  as  enteritis  is  not  an 
uncommon  complication  of  Bright's  disease ;  and  a  profuse  diarrhoea  may 
be  started  by  injudicious  purgation,  which  cannot  be  readily  prevented,  and 
which  may  cause  increased  exhaustion. 

Uraemia  must  be  treated  by  measures  directed  to  increase  the  activity 
of  the  skin  and  bowels.  If  these  fail,  as  is  not  uncommonly  the  case, 
venesection  is  useful,  and  saline  transfusion  after  venesection  is  often  of 
great  value.     Chloroform  may  be  used  to  mitigate  the  severity  of  the  con- 

■^  This  fact,  together  witli  the  action  of  cold  in  predisposing  or  exciting  Bright's  disease,  has 
led  to  the  view  that  a  toxic  action  might  be  exerted  on  the  kidney  by  the  retained  products 
that  should  be  excreted  by  the  skin. 
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vulsions,  and  morphine  may  also  be  used  for  this  purpose,  hut  many  regard 
its  use  as  dangerous.  It  is  more  especially  of  value  where  conAoilsions  are 
present. 

The  dropsy  must  be  treated  by  measures  promoting  the  increased 
activity  of  the  skin  and  the  removal  of  fluid  by  the  bowel ;  but  if  these 
measures  fail,  and  the  dropsy  increases  to  such  an  extent  as  to  become 
directly  dangerous  to  life,  it  may  be  necessary  to  puncture  the  lunbs  with 
Southey's  tubes,  or  aspirate  the  serous  cavities,  or  even  to  make  incisions 
in  the  legs.  Great  care  must  be  taken  in  the  last  case  to  maintain  strict 
antiseptic  precautions,  as  the  tissues  of  patients  suffering  from  both  acute 
and  chronic  Bright's  disease  have  a  lowered  resistance,  and  hence  septic 
complications,  often  of  a  very  dangerous  character,  are  liable  to  ensue. 

Vomiting  in  Bright's  disease  must  be  treated  with  bismuth,  hydro- 
cyanic acid,  ice,  and  small  quantities  of  food.  If  cardiac  weakness  from 
dilatation  ensues,  it  should  be  treated  with  digitalis  and  strychnine. 
Authorities  differ  with  reference  to  the  question  as  to  whether  diuretics 
should  be  used  in  acute  Bright's  disease.  On  theoretical  grounds  much  can 
be  said  against  their  use,  but  clinically  it  cannot  be  urged  that  any  marked 
evil  results  have  been  known  to  follow  their  employment.  Citrate  of 
potash,  digitalis,  caffeine,  are  the  best  to  employ ;  but  the  last,  although  a 
most  powerful  diuretic,  very  soon  loses  its  effect,  and  it  is  not  uncommon 
for  all  dim'etics  to  fail  in  Bright's  disease.  In  all  cases,  however,  water 
should  be  freely  taken,  as  it  is  itself  a  diuretic.  No  drug  is  known  to 
produce  any  effect  on  albuminuria  during  the  acute  stage,  but  during 
the  subsidence  of  the  malady  arsenic  is  often  of  use,  probably  by  its  action 
in  improving  the  general  health. 

During  convalescence  the  anaemia  should  be  treated  by  the  free 
administration  of  iron,  and  the  diet  should  gradually  be  increased. 
Patients  who  have  suffered  from  acute  Bright's  disease  should  after  con- 
valescence go  to  a  warm  and  equable  climate,  and  it  may  be  necessary 
for  them  to  winter  abroad  in  such  countries  as  Eg}'p)t,  Algiers,  or  Madeira. 

Chronic  Bright's  Disease. 

Etiology. — The  chronic  disease  can  often  be  traced  to  the  effects  of 
some  slow-acting  toxic  agent,  such  as  lead,  alcohol,  or  gout,  and  perhaps 
also  to  exposure  to  cold. 

The  onset  of  the  contracted  white  kidney,  a  disease  always  chronic  in 
its  progress,  is  usually  insidious,  and  the  course  of  the  malady  so  slow  that 
its  causation  often  cannot  be  traced ;  but  some  writers  have  held  the  view  that 
this  form  of  Bright's  disease  is  really  a  terminal  stage  of  certain  varieties  of 
acute  Bright's  disease,  and  of  the  other  form  of  chronic  Bright's  disease. 
They  regard  the  contracted  white  kidney  as  a  later  stage  of  the  so-called 
large  white  kidney,  much  in  the  same  way  as  atrophic  cirrhosis  of  the  liver 
is  regarded  by  some  as  a  sequel  of  certain  forms  of  hypertrophic  cirrhosis. 
According  to  this  view,  acute  Bright's  disease  might  terminate  with  the 
formation  of  a  contracted  kidney,  the  large  white  Iddney  forming  an  inter- 
mediate stage  in  its  evolution.  An  antecedent  history  of  scarlatinal 
nepliritis  can  be  obtained  in  some  cases  that  come  under  observation 
with,  and  are  fatal  from,  a  contracted  white  kidney,  but  such  a  history  in 
such  cases  is  exceptional.  The  great  bulk  of  cases  of  contracted  white 
kidney  certainly  give  no  history  pointing  to  the  pre^dous  existence  of  the 
large  white  kidney,  and  these  patients  have  not,  in  my  experience,  suffered 
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formerly  from  the  dropsy  which  is  so  characteristic  an  effect  of  the 
large  white  kidney.  The  contracted  white  kidney  may  perhaps  arise  as 
a  remote  sequel  of  a  former  attack  of  acute  nephritis,  but  it  probably  is 
not  to  be  looked  upon  as  a  mere  final  atrophic  stage  of  chronic  Bright's 
disease,  but  as  an  independent  variety  which  frequently  begins  insidiously 
as  such. 

Morbid  anatomy. — The  appearances  of  the  kidney  in  chronic 
Bright's  disease  present  very  great  differences  in  different  cases,  both  to 
the  naked  eye  and  in  the  microscopic  appearances,  and  it  is  difficult,  if  not 
impossible,  to'  gauge  accurately  the  microscopic  changes  from  the  naked- 
eye  appearance  of  the  organ.  The  most  common  variety  is  that  formerly 
described  as  the  large  white  kidney,  although,  as  has  been  already  men- 
tioned, the  description  large  is  scarcely  applicable  at  the  present  day  to 
the  most  common  instances  of  it.  In  the  most  frequent  examples  of  this 
form  of  the  disease,  the  kidneys  may  be  increased  to  the  extent  of  weighing 
6  or  7  oz.  In  excej^tional  cases  the  increase  in  the  size  of  the  kidney  is 
greater,  and  instances  have  been  recorded  of  the  weight  reaching  1  lb. 
The  surface  of  the  organ  is  white  or  marbled ;  the  stellate  veins  are  con- 
spicuous ;  the  capsule  is  thin,  leaving  on  stripping  a  smooth  surface ;  the 
cortex  is  thickened,  and  is  usually  of  a  peculiar  opaque  yellowish  white 
colour ;  the  pyramids  are  congested.  The  glomeruli,  the  tubules,  and  the 
interstitial  tissue  all  show  evidence  of  the  morbid  process,  but  to  different 
extents  in  different  cases.  Usually  the  glomeruli  are  large,  and  their 
capsule  is  thickened.  There  is  a  certain  amount  of  cellular  infiltration  of 
the  glomerular  tuft,  and  the  epithelial  lining  in  the  glomerular  chamber 
has  undergone  proliferation,  and  in  some  cases  great  masses  of  cells  are 
found  in  this  position  occupying  the  space  between  the  basement  membrane 
and  the  capillaries  of  the  tuft.  The  walls  of  the  capillaries  show  signs  of 
hyaline  degeneration. 

The  tubules  of  the  cortex  are  dilated,  and  in  many  places  the  epithelium 
is  shed ;  in  others  it  remains,  presenting  fairly  normal  characters ;  and  in 
others  the  cells  composing  it  have  undergone  hyaline  degeneration.  In 
many  places  the  epithelium  has  undergone  fatty  degeneration.  The 
tubules  generally  contain  casts. 

The  interstitial  tissue  is  in  all  cases  affected,  and  presents  either  the 
appearance  of  young  cell  infiltration  or  overgrowth  of  fibrous  tissue  to  a 
varying  extent ;  the  amount  of  this  will  depend  largely  on  the  duration  of 
the  disease,  peri-  and  endarteritis  are  also  present. 

In  the  other  form  of  chronic  Bright's  disease — the  contracted  white 
kidney — the  organ  is  small,  weighing  some  2  or  3  02.,  the  capsule  is  thick- 
ened, and  on  stripping  leaves  an  exceedingly  granular  surface,  although 
its  removal  may  not  tear  the  renal  substance  to  the  extent  that  is  seen  in 
the  true  granular  kidney.  The  cortex  is  greatly  diminished  in  width,  the 
distinction  between  it  and  the  medulla  is  obscure,  it  is  pale  and  opaque  in 
colour.  The  glomeruli  are  small,  greatly  thickened  from  the  formation  of 
fibrous  tissue,  and  the  glomerular  tuft  compressed  and  atrophied.  The 
tubules  have  in  great  part  lost  their  epithelium,  and  where  it  remains  it 
shows  well-marked  signs  of  hyaline  degeneration.  In  many  parts  of  the 
kidney  no  remains  of  the  convoluted  tubules  can  be  found,  and  here  the 
organ  consists  of  nothing  but  masses  of  fibrous  tissue.  The  interstitial 
tissue  of  the  kidney  is  everywhere  greatly  increased  in  amount,  and  in 
many  places  nothing  but  atrophied  glomeruli  embedded  in  these  masses 
of  fibrous  tissue  can  be  found.     Here  and  there  certain  of  the  tubules 
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may  be  seen  lined  with  more  or  less  normal  epithelium,  and  in  some  cases 
dUated  tubules  are  seen.  The  diminution  in  the  size  of  the  organ  is 
mainly  dexDendent  on  the  shrinking  and  disappearance  of  a  large  number 
of  the  tubules,  on  the  atrophy  and  compression  of  the  glomeruli,  and 
on  the  contraction  caused  by  the  overgrowth  of  the  interstitial  fibrous 
tissue. 

Microscopic  appearances  of  this  variety  of  Bright's  disease  present  con- 
siderable resemblances  to  those  seen  in  the  granular  kidney,  and  in  both 
conditions  the  renal  arteries  are  usually  thickened,  and  present  marked 
signs  of  peri-  and  of  endarteritis. 

Symptoms. — In  a  certain  proportion  of  cases  acute  Bright's  disease 
passes  on  by  insensible  gradations  into  chronic  Bright's  disease,  but  in  a 
larger  number  of  cases  chronic  Bright's  disease  begins  insidiously. 

The  initial  symptoms  present  great  variety,  but  the  most  constant  are 
progressive  failure  of  strength,  and  very  commonly  considerable  wasting ;  in 
a  few  cases  no  other  marked  symptoms  are  observed  at  first.  The  wasting  in 
some  cases,  and  especially  in  that  form  of  the  disease  due  to  the  contracted 
white  kidney,  may  be  so  great  as  to  simulate  some  varieties  of  malignant 
disease.  In  a  large  number  of  instances,  the  first  symptom  that  attracts 
attention  is  the  occurrence  of  dropsy.  In  others,  m-ffimic  symptoms  of 
slight  severity,  such  as  nausea  and  vomiting,  occur.  Many  patients  with 
chronic  renal  disease  seek  advice  on  account  of  severe  headache,  and 
sometimes  for  impairment  of  vision,  dependent  on  the  presence  of  retinal 
haemorrhages  and  albuminuric  retinitis. 

It  is  unusual  for  persons  with  chronic  Bright's  disease  to  seek  advice 
primarily  on  account  of  the  remote  cardiac  effects  caused  by  the  high 
tension ;  this  is  more  usually  the  case  in  the  granular  kidney.  When 
chronic  Bright's  disease  is  fully  established,  cardiac  symptoms  such  as  pal- 
pitation and  breathlessness  are  prominent,  and  many  such  patients  suffer 
from  all  the  symptoms  characteristic  of  valvular  disease,  more  especially  of 
mitral  regurgitation. 

The  urine  in  chronic  Bright's  disease  presents  considerable  differences, 
according  to  the  form  the  malady  assumes,  and  according  to  whether 
dropsy  is  present  or  not.  If  dropsy  be  present,  the  urine  is  usually  scanty 
in  amount,  20  oz.  or  less  are  secreted  per  diem.  It  is  pale  in  colour,  and 
contains  a  large  but  variable  quantity  of  albumin,  sometimes  as  much  as  5 
per  cent.,  in  which  case  it  will  become  solid  on  boiling;  in  other  cas'es  not  more 
than  1  or  2  per  cent,  is  present,  and  in  cases  undergoing  improvement  even 
less  than  this.  Casts  are  present  in  abundance,  granular,  hyaUne,  and 
epithelial,  and  they  frequently  show  signs  of  degeneration.  The  specific 
gravity  of  the  urine  varies,  and  it  is  usually  between  1010  and  1020.  It  is 
uncommon  for  patients  with  advanced  Bright's  disease  to  pass  a  urine  with 
high  specific  gravity,  even  when  dropsy  is  present. 

In  the  form  of  Bright's  disease  associated  with  the  contracted  white  kidney, 
and  where  dropsy  is  usually  absent,  the  urine  is  pale  and  more  abundant  in 
quantity,  the  amount  passed  being  often  greater  than  normal,  and  amount- 
ing to  60  or  even  100  oz.  per  diem.  The  specific  gravity  is  low,  1010  to 
1015,  and  the  amount  of  albumin,  although  not  so  large  as  that  seen  in  the 
other  variety  of  the  disease,  is  yet  considerable,  amounting  perhaps  to  one- 
sixth  or  one-third.  Although  the  percentage  amount  of  albumin  in  these 
cases  is  usually  smaller  than  in  the  other  form  of  Bright's  disease,  yet,  owing 
to  the  quantity  of  urine  passed,  such  patients  may  lose  a  greater  amount  of 
albumin  in  the  twenty-four  hours  than  in  the  other  variety  of  the  disease. 
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In  this  variety  of  chronic  Bright's  disease  it  is  not  unusual  for  20  to  40  grms. 
of  albumin  to  be  lost  in  the  urine  per  diem. 

It  is  difficult  to  separate  with  accuracy  the  symptoms  characteristic  of 
those  two  forms  of  chronic  Bright's  disease.  Dropsy  is  a  more  character- 
istic feature  of  the  first  variety  than  of  the  second,  and  patients  suffering 
from  the  contracted  white  kidney  are  most  likely  to  come  under  observa- 
tion, suffering  from  vague  symptoms  of  ill  health,  such  as  wasting,  headache, 
and  loss  of  strength.  It  is  remarkable  that  the  great  majority  of  such 
patients  neither  suffer  at  the  time  from  dropsy,  nor  do  they  give  a  history 
of  having  suffered  from  dropsy.  It  is  probable  that  the  two  forms  of  the 
disease  are  really  independent,  although,  from  the  fact  that  occasionally 
such  patients  give  a  history  of  dropsy,  it  has  been  supposed  that  the  con- 
tracted white  kidney  supervenes,  after  the  lapse  of  months  or  years  on  the 
other  kidney  lesion.  Many  of  the  patients  with  contracted  white  kidney 
are  young,  being  under  25  years  of  age.  The  two  types  can  be  separated 
clinically,  therefore,  as  well  as  pathologically.  In  the  one  form  the 
patient  suffers  mainly  from  dropsy,  together  with  ansemia  and  secondary 
inflammations,  and  in  the  other  from  a  serious  disturbance  of  nutrition, 
absence  of  dropsy,  and  a  very  great  tendency  to  the  development  of 
urgemia. 

In  most  cases  of  chronic  Bright's  disease  the  cardio-vascular  system 
shows  signs  of  being  involved,  and  usually  the  heart  shows  clinically 
definite  signs  of  enlargement.  In  many  cases,  however,  it  is  diflicult  to 
detect  the  cardiac  hypertrophy,  notwithstanding  its  presence,  owing  to  the 
coexistence  of  emphysema.  The  greatest  amount  of  cardiac  hypertrophy 
occurs  in  the  cases  of  the  contracted  white  kidney.  The  pulse  tension 
is  raised,  and  the  arteries  that  are  accessible  to  examination  usually 
show  evidence  of  distinct  thickening.  The  retinal  vessels  present  these 
changes  to  a  marked  extent,  and  they  can  be  seen  on  ophthalmo- 
scopic examination  to  have  a  wiry  appearance,  and  this  change  in  the 
arteries  very  often  precedes  the  development  of  albuminuric  retinitis  and 
papillitis. 

Papillitis,  retinal  haemorrhages,  and  albuminuric  retinitis  are  frequently 
found  in  all  forms  of  chronic  Bright's  disease.  In  some  cases  the  changes 
are  limited  to  the  vicinity  of  the  macula ;  in  others  they  are  widespread, 
large  masses  of  exudation  occupying  the  fundus ;  which  also  contains  scat- 
tered flame- shaped  hsemorrhages.  Although  in  the  majority  of  cases  the 
changes  in  the  retina  are  more  marked  than  those  in  the  papilla,  excep- 
tional cases  of  marked  papillitis  are  seen,  causing  a  resemblance  between 
the  retinal  changes  present  in  renal  disease  and  those  associated  with 
increased  intracranial  tension,  as  for  instance  tumour  cerebri.  In  some 
cases  errors  of  diagnosis  may  arise,  owing  to  the  presence  of  headache  and 
vomiting  in  both  conditions.  Although  the  retinal  changes  may  occur  in 
all  forms  of  chronic  Bright's  disease,  they  are  especially  marked  in  the 
form  associated  with  the  contracted  white  kidney  and  frequently  the 
changes  in  the  fundus,  in  a  person  seeking  advice  for  apparently  trivial  and 
obscure  symptoms,  leads  to  the  recognition  of  the  very  grave  renal  lesion 
present. 

Haemorrhage  from  various  mucous  membranes,  or,  more  exactly,  a  con- 
dition, of  purpura,  is  not  uncommon  in  chronic  Bright's  disease.  Heemor- 
rhage  from  the  gums,  from  the  nose,  and  purpuric  extravasations  in  the 
skin,  especially  of  the  legs,  are  the  most  common  manifestations.  In  some 
cases  profuse  haemorrhage  occurs  into  the  urine,  and  it  is  probable  that  in 
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some  of  these  eases  the  haemorrhage  is  really  derived,  as  it  is  in  purpura 
hiemorrhagica,  from  the  mucous  membrane  of  the  renal  pelvis.  In  some 
cases  of  contracted  white  kidney,  the  hfemorrhage  in  the  urine  is  so  marked, 
and  the  general  wasting  of  the  patient  is  so  considerable,  that  the  erroneous 
diagnosis  of  malignant  disease  of  the  kidney  has  been  made. 

The  dropsy  of  chronic  Bright's  disease  is  not  only  remarkable  for  its 
amount  but  also  for  its  persistence.  It  may  imdergo  variations  in  amount 
from  time  to  time,  and  it  may  indeed  entirely  disappear.  Usually,  how- 
ever, it  is  a  marked  feature,  and  persists  to  a  greater  or  less  extent 
throughout  the  duration  of  the  illness,  although,  as  already  mentioned  in 
the  case  of  contracted  white  kidney,  it  may  be  absent  throughout  the 
course  of  the  disease.  "Whenever  the  dropsy  is  at  all  extensive,  it  involves 
not  only  the  subcutaneous  tissue,  but  also  the  serous  cavities,  more 
especially  the  pleurae. 

The  anaemia  of  chronic  Bright's  disease  is  very  marked,  and  may  be 
so  extreme  as  to  produce  an  almost  bloodless  condition  of  the  mucous 
membranes,  such  as  the  conjunctiva,  lips,  etc. 

Gastric  symptoms  are  usually  present,  nausea  being  especially  severe. 
Vomiting,  particularly  in  the  morning,  is  also  a  prominent  symptom. 
Hiccough  and  flatulent  distension  are  also  well  marked.  Diarrhoea  is 
occasionally  present,  and  in  some  cases  is  exceedingly  severe,  and  in  a 
small  proportion  of  cases  is  associated  with  ulceration  of  the  small  and 
large  intestine,  producing  a  condition  resembling  that  of  ulcerative  coKtis. 
The  gastritis  and  enteritis  seen  in  this  disease  may  be  in  part  dependent 
on  the  excretion  by  the  alimentary  canal  of  urea  and  other  bodies,  which 
are  present  in  the  blood  in  abnormal  amount. 

Headache  is  a  prominent  symptom,  and  is  often  dependent  on  the 
vascular  changes  induced  by  the  disease,  and  is  therefore  most  marked 
in  cases  where  high  tension  is  most  developed.  It  is  frequently 
relieved  by  the  occurrence  of  spontaneous  hsemorrhage,  for  instance, 
epistaxis. 

Ureemia  is  a  prominent  and  formidable  complication  of  chronic  Bright's 
disease,  and  in  the  more  severe  forms  of  the  disease  it  is  always  present  to  a 
certain  extent.  In  the  so-called  large  white  kidney  associated  with  dropsy, 
the  uraemic  sjTuptoms  are  usually  subacute  or  chronic,  and  acute  ursemic 
manifestations  are  only  seen  when  the  disease  is  so  severe  as  to  cause 
almost  complete  suppression  of  urine.  Chronic  and  subacute  uraemia 
produces  symptoms  of  a  gastro-intestinal  type,  more  especially  nausea, 
vomiting,  and  hiccough.  Other  symptoms  of  a  so-called  nervous  type  are 
also  present,  such  as  twitchings  of  the  muscles,  painful  cramps,  and  Cheyne- 
Stokes'  respiration.  The  temperature  of  patients  suffering  from  chronic 
uraemia  is  usually  subnormal,  and  varies  from  95°  to  97°. 

Where  the  progress  of  the  malady  is  unfavourable,  other  uraemic  sjTiip- 
toms  of  a  more  acute  character  are  liable  to  supervene,  such  as.  drowsiness, 
deepening  into  coma,  epileptic  seizures,  amaurosis,  or  dyspnoea.  Uraemia, 
however,  more  particularly  in  its  acute  forms,  is  especially  characteristic  of 
the  contracted  white  kidney,  and  here  not  only  are  the  uraemic  symptoms 
more  severe  but  they  are  also  very  frequently  of  extremely  sudden  onset ; 
and  it  is  not  uncommon  after  a  vague  period  of  ill  health,  often  not  suffi- 
cient to  interfere  with  the  occupations  of  the  patient,  for  violent  uraemic 
complications  to  develop,  more  especially  delirium,  mania,  coma,  epileptiform 
seizures,  and  hurried  respiration.  In  such  cases  the  quantity  of  urine  is 
not  always  seriously  diminished,  and  patients  with  this  form  of  chronic 
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Bright's  disease  may  die  from  acute  ursemia,  passing  quantities  of  mine 
little  below  those  usually  seen  in  health;  owing,  however,  to  the  dilute 
character  of  the  urine  secreted  in  these  cases,  the  quantity  of  solid  in- 
gredients excreted  may  be  seriously  below  the  normal.  It  is  remarkable 
and  important  to  recognise,  moreover,  that  acute  fatal  uraemia,  associated 
with  the  contracted  white  kidney,  may  occur  at  a  time  when  the  patient 
is  passing  considerable  quantities  of  urine  containing  amounts  of  urea  quite 
comparable  with  those  secreted  in  health. 

Patients  with  chronic  Bright's  disease  may  not  only  succumb  to  uraemia, 
and  to  the  mechanical  effects  produced  by  the  di'opsical  effusions,  but  in 
addition  to  these,  secondary  inflammations  of  the  serous  cavities,  peri- 
cardium, pleura,  and  peritoneum  are  common,  and  pericarditis  is  especially 
prevalent  and  fatal. 

Cerebral  haemorrhage  is  also  not  uncommon,  and  although  a  more 
characteristic  complication  of  the  true  granular  kidney,  it  may  occur  in 
chronic  Bright's  disease,  and  it  may  even  occur  as  a  complication  of  the 
large  white  kidney.  Cereljral  haemorrhage  in  chronic  Bright's  disease  is 
necessarily  a  most  serious  and  fatal  complication, 

Diffuse  dark  pigmentation  of  the  skin  is  sometimes  seen  in  chronic 
Bright's  disease,  resembling  that  seen  in  Addison's  disease,  but  not  present- 
ing the  characteristic  distribution  of  the  latter.  Skin  rashes  also  are  not 
uncommon,  such  as  erythema  of  various  kinds,  urticaria,  eczema,  pit}Tiasis 
rubra,  pruritus,  purpura.  In  ursemia  a  papular  erythema  is  occasionally 
seen,  and  in  rare  cases  a  bullous  eruption. 

Diagnosis. — The  diagnosis  of  chi-onic  Bright's  disease  is  usually  easy, 
more  especially  in  the  forms  associated  with  dropsy.  Where  dropsy  is 
absent,  serious  errors  may  arise  in  cases  of  patients  presenting  vague 
S}Tnptoms,  such  as  wasting,  if  the  urine  be  not  examined.  If  this  be 
neglected,  and  if  headache  and  vomiting  are  prominent  S}Tnptoms,  the 
disease  may  be  confounded  with  cerebral  tumour.  This  is  a  mistake  that 
is  occasionally  made,  and  perhaps  more  especially  so  when,  during  the 
course  of  the  disease,  cerebral  ha-morrhage,  causing  hemiplegia  or  some  other 
form  of  palsy,  has  been  produced. 

Urtemic  seizures  with  the  contracted  white  kidney,  occurring  suddenly, 
in  conditions  of  approximately  good  health,  may  be  also  confounded  with 
epilepsy,  if  it  be  not  recognised  that  the  contracted  white  kidney  is  liable 
to  advance  to  a  high  degree  without  producing  obvious  symptoms.  In  all 
such  cases,  errors  of  diagnosis  can  be  at  once  avoided  by  a  proper  examina- 
tion of  the  urine,  and  of  the  fundus  oculi. 

Some  cases  of  so-called  physiological  albuminuria  are  difficult  to  separate 
from  the  slighter  forms  of  chronic  Bright's  disease,  and  here  the  differential 
diagnosis  must  be  made  on  the  absence  of  signs  pointing  to  affection  of  the 
cardio-vascular  system,  on  the  examination  of  the  fimdus,  and  on  the  fact 
that  in  so-called  physiological  albuminuria  the  amount  lost  is  usually  small 
and  variable,  being  greatly  influenced  by  diet. 

In  some  cases  of  chronic  Bright's  disease,  marked  pigmentation  of  the 
skin  occurs,  and  I  have  known  the  contracted  white  kidney  to  be  errone- 
ously diagnosed  as  Addison's  disease. 

Prognosis. — The  prognosis  of  chronic  Bright's  disease  is  always 
unfavourable,  and  the  duration  of  life  exceedingly  uncertain,  as  patients 
whose  general  health  is  not  as  yet  impaired  by  the  renal  lesion  may  die 
suddenly  at  any  moment  from  cerebral  hfemorrhage.  Altliough  this  com- 
plication is  most  liable  to  occur  where  the  signs  of  high  tension  are  very 
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marked,  yet  the  state  of  the  cerebral  vessels  cannot  be  gauged  accurately 
by  the  examination  of  the  heart  and  pulse.  All  that  can  be  said  is,  that 
where  high  tension  is  obviously  developed,  cerebral  haemorrhage  may  occur 
at  any  moment,  even  when  the  general  health  of  the  patient  is  apparently 
good.  Another  grave  difficulty  in  giving  a  prognosis,  lies  in  the  fact 
that  not  only  may  cerebral  hsemorrhage  develop  at  any  moment,  but 
acute  uraemia  sometimes  develops  with  great  suddenness,  just  as  ace- 
tonaemia  does  in  diabetes.  Cases  of  acute  fatal  uraemia  are  not  very 
uncommon  in  chronic  Bright's  disease  unaccompanied  by  dropsy,  where 
the  general  health  of  the  patient  has  not  materially  suffered.  On  the 
other  hand,  patients  suffering  from  chronic  Bright's  disease  with  intense 
anaemia,  and  passing  large  quantities  of  albumin  in  their  urine,  may  live  for 
many  years. 

It  is  usually  stated  that  where  the  albuminuria  and  other  symptoms 
have  lasted  for  more  than  a  year,  recovery  never  occurs;  this,  however, 
is  doubtful.  The  presence  of  albuminuric  retinitis  is  also  of  grave 
import,  and  it  is  usual  to  state  that  patients  suffering  from  this  com- 
plication do  not  survive  more  than  a  year.  This,  however,  is  also  liable 
to  exceptions,  and  cases  are  known  where  patients  have  lived  for  five, 
seven,  or  even  more  years  after  the  development  of  albuminuric  retinitis. 
These,  however,  are  quite  exceptional  cases ;  and  tbe  presence  of  albumin- 
uric retinitis  materially  influences  the  gravity  of  the  prognosis. 

Treatment. — The  treatment  of  chronic  Bright's  disease  involves 
many  questions ;  if  the  disease  is  of  recent  origin,  and  dropsy  is  a  marked 
symptom,  the  patient  should  be  kept  in  bed  on  a  milk  diet  for  at  any  rate 
some  weeks,  and  more  especially  if,  under  this  treatment,  there  are  signs  of 
improvement.  If,  notwithstanding  the  rest  in  bed  and  the  milk  diet,  the 
albuminuria  and  the  dropsy  persist,  it  is  probable  that  it  is  not  advisable  to 
keep  adults  for  an  indefinite  period  on  a  milk  diet,  and  that  better  results 
are  to  be  obtained  by  increasing  the  diet  gradually  to  a  more  liberal  scale. 
The  presence  of  urtemic  complications  should  always  indicate  the  use  of  a 
milk  diet.  In  the  absence  of  this  complication,  the  mere  presence  of  chronic 
Bright's  disease  is  not  sufficient  indication  for  a  rigid  milk  diet  to  be  main- 
tained, as  was  formerly  the  practice,  for  months,  inasmuch  as  it  is  impossible 
for  an  adult  to  maintain  a  satisfactory  state  of  nutrition  on  a  rigid  milk 
diet.  All  concentrated  and  rich  foods  should  be  forbidden  in  all  cases 
of  chronic  Bright's  disease,  and  the  patient  should  eat  sparingly  of  meat. 
Vegetables,  with  the  exception  of  asparagus,  rhubarb,  and  sorrel,  and  most 
fruits,  are  admissible.  Alcohol  should  be  avoided  either  entirely,  or  taken 
in  very  small  quantities. 

Dropsy  should  be  treated  by  hot-air  baths  in  moderation,  by  purgation, 
and  if  necessary,  as  a  final  resort,  by  incision,  great  care  being  taken  to  avoid 
septic  complications.  The  anaemia  must  be  treated  with  iron  and  arsenic, 
uraemia  by  hot-air  baths,  purgation,  pilocarpine ;  and  in  certain  cases  it 
may  be  advisable  to  treat  uraemic  convulsions  by  the  administration  of 
morphine.  Morphine,  however,  is  dangerous  in  some  cases  of  chronic 
Bright's  disease,  where  the  quantity  of  urine  is  seriously  diminished  in 
amount;  the  mere  presence  of  albumin  in  the  urine,  however,  is  not  a 
contra-indication  to  the  administration  of  the  drug. 
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GEANULAE  KIDNEY. 

Syn.,  Cirrhotic,  Contracting,  or  Gouty  Kidney. 

This  consists  in  a  degeneration  of  the  epithelial  structures  of  the 
kidney,  accompanied  by  a  great  over-growth  of  the  interstitial  fibrous 
tissue,  together  with  arterial  degeneration,  specially  marked  in  the 
renal  vessels,  but  affecting  also  those  of  the  body  at  large  to  a  varying 
extent.  The  true  granular  or  raspberry  kidney  does  not  include  that 
form  described  above  as  a  contracted  white  kidney.  Although  there 
are  many  points  of  resemblance  in  the  anatomy  of  the  kidney  in  the 
two  diseases,  the  chnical  history  in  the  two  affections  is  quite  distinct. 
The  true  granular  kidney  may  arise  either  as  an  independent  primary 
affection,  or  else  as  part  of  a  widespread  arterial  degeneration.  In  the 
latter  case  it  forms  part  of  the  lesions  which  were  described  by  Gull 
and  Sutton  as  the  result  of  arterio-capillary  fibrosis.  In  the  cases  in 
which  it  is  an  accompaniment  of  extensive  arterio-capillary  fibrosis, 
the  renal  lesions,  although  well  marked,  have  not  usually  advanced  to 
such  an  extent  as  they  have  in  the  primary  form  of  the  disease. 
Granular  kidney  in  both  its  forms  is  an  exceedingly  chronic  and  in- 
sidious malady,  w^hich  does  not  produce  symptoms  until  it  is  far  advanced. 
In  many  cases,  indeed,  it  is  latent  throughout  its  course,  and  only  the 
secondary  comphcations  of  the  disease,  such  as  cerebral  ha-morrhage,  reveal 
its  existence. 

Etiology. — In  the  cases  where  the  affection  is  part  of  a  widespread 
arterial  degeneration,  the  etiology  is  really  that  of  degeneration  of  the 
arteries.  In  this  hereditary  influences  play  a  part,  and  such  generally 
acting  causes  as  alcohohsm,  syphilis,  laborious  occupations,  strains,  etc. 
Age  and  sex  are  also  important,  as  the  disease  is  one  that  is  far  more 
prevalent  in  men,  more  especially  after  40  years  of  age,  being  very  rare 
rmder  25,  and  not  common  between  25  and  40.  In  the  primary  form  of 
the  disease  it  is  probably  generally  the  result  of  a  chronic  toxaemia,  as  for 
instance  lead.  Gout  and  lithajmia  are  also  said  to  be  causes.  Alcohol  is 
probably  also  a  cause,  but  it  is  perhaps  not  such  an  effective  agent  in  pro- 
ducing this  malady  as  it  is  in  causing  chronic  Bright's  disease.  Large 
eaters,  and  especially  those  who  indulge  excessively  in  meat,  are  said  to  be 
liable  to  this  disease,  and  it  is,  generally  speaking,  a  malady  that  is  associated 
with  so-called  "  high  Mving."  Hereditary  influences  also  play  an  important 
part,  and  this  is  most  strikingly  seen  in  those  rare  instances  in  which  several 
members  of  a  family  are  affected  by  this  disease,  even  in  youth.  Mental 
stress  and  anxiety  are  undoubtedly  causes  of  the  disease,  and  it  is  not 
uncommonly  seen  in  men  of  vigorous  physique,  who  have,  from  a  variety  of 
causes,  been  exposed  to  great  anxiety  and  stress.  The  variety  of  granular 
kidney  associated  with  extensive  arterial  degeneration  is  often  seen  as 
a  complication  in  other  chronic  diseases,  e.g.  myxoedema,  and  also  in 
various  forms  of  insanity,  so  that  it  is  a  common  affection  amongst  the 
inmates  of  lunatic  asylums. 

Morbid  anatomy. — The  surface  of  the  kidney,  on  stripping  the 
capsule,  is  always  granular,  and  the  removal  of  the  capsule  is  always 
followed  by  tearing  of  the  renal  substance.  The  degree,  however,  of  this 
varies  necessarily  in  different  cases.  The  size  of  the  kidney  is  also  very 
variable,  and,  speaking  broadly,  in  the  arterial  form  of  the  malady  the 
kidneys  are  not  so  greatly  diminished  in  size  as  they  are  in  the  primary 
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form.  In  the  latter  it  is  not  uncommon  for  the  weight  to  be  reduced  to 
2  oz.,  although  from  2  to  3  oz.  is  the  more  common  condition.  The  surface 
of  the  organ  varies  considerably  in  colour ;  the  most  typical  variety,  known 
as  the  raspberry  kidney,  is  of  a  deep  red  colour,  and  the  granulations  are 
exceedingly  well  developed.  In  others  the  surface  may  be  mottled,  and  in 
some  rather  pale ;  and  it  is  for  tliis  reason  perhaps,  amongst  others,  that  it 
is  sometimes  difficult  to  separate  the  naked-eye  appearances  of  the  granular 
kidney  from  some  varieties  of  the  contracted  white  kidney.  The  cortex  is 
greatly  diminished  in  thickness,  measuring  sometimes  not  more  than  yV  i^-> 
and  the  medulla  is  deeply  congested,  and  the  fat  in  the  hilum  well  marked. 
In  some  cases  even  it  would  seem  that  the  amount  of  fat  is  increased. 

Cysts,  generally  small  in  size,  from  a  pin's-head  to  a  split  pea,  are  not 
uncommon  in  the  cortex;  sometimes  they  are  larger,  and  in  exceptional 
cases  they  may  be  present  in  considerable  numbers.  These  cysts  usually 
contain  an  amber-coloured  albuminous  fluid,  containing  a  small  proportion 
of  urea,  and  not  uncommonly  the  fluid  is  blood-stained. 

On  section  the  kidney  is  tough,  and  the  cortex  is  mottled.  The  vessels 
stand  out  prominently,  their  walls  being  greatly  thickened,  and  in  the 
larger  vessels  it  can  often  be  seen  that  the  thickening  only  occupies  a 
portion  of  the  circumference,  so  that  on  section  the  lumen  of  the  vessel  is 
crescentic. 

There  is  an  enormous  overgrowth  of  connective  tissue  in  the  kidney 
generally,  but  it  is  not  usually  uniform ;  hence  some  portions  of  the  kidney 
seem  to  be  little  more  than  masses  of  fibrous  tissue,  all  the  secreting  and 
•epithelial  elements  having  disappeared.  The  overgrowth  of  fibrous  tissue 
is  most  marked  in  the  cortex,  and  more  especially  in  that  portion  of  the 
cortex  intervening  between  the  medullary  rays.  Fibrous  tissue  is  most 
dense  round  the  glomeruli,  and  many  of  these  are  completely  obliterated, 
having  undergone  atrophy;  the  glomeruli  remaining  have  dense  fibrous 
capsules  enclosing  the  remains  of  the  capillary  tufts,  which  have  undergone 
hyaline  degeneration.  In  addition,  the  capillary  tuft  is  destroyed,  owing  to 
the  overgrowth  of  fibrous  tissue  in  it,  and  it  may  be  said  that  the  changes 
in  the  glomeruli  are  dependent  on  three  factors — the  thickening  of  the 
glomerular  capsule,  the  compression  and  the  destruction  of  the  glomerular 
tuft  by  the  overgrowth  of  fibrous  tissue  in  it,  and  the  hyaline  degeneration 
of  its  walls ;  and,  further,  the  lesions  in  the  vessels  causing  endarteritis  are 
such  as  to  interfere  mechanically  with  the  circulation  of  the  blood  through 
the  capillary  loop.  Here  and  there  comparatively  normal  glomeruli  are  to 
be  found,  in  which  only  the  glomerular  tuft  is  seen  to  be  thickened, 
together  with  some  cellular  and  fibrous  overgrowth  between  the  loops  of 
the  capillary  tufts.  One  of  the  striking  peculiarities  of  the  affection  is 
the  different  extents  to  which  the  glomeruli  are  affected  in  different  parts 
of  the  kidney. 

The  tubules  show  a  variety  of  changes,  in  many  parts  they  are  com- 
pletely replaced  by  fibrous  tissue,  the  cells  having  disappeared,  and  the 
overgrowth  of  interstitial  connective  tissue  evidently  flattening  and 
collapsing  the  tubules  destitute  of  their  cells.  In  other  parts,  and  especially 
in  the  cortex,  the  tubules  are  dilated,  and,  as  mentioned  above,  in  some 
parts  they  form  actual  cysts.  In  the  dilated  tubules  the  epithelium  has 
lost  its  characteristic  peculiarities,  and  the  cells  lining  the  tubules  are 
hyaline  and  glass-like.  In  other  parts,  the  epithelium  has  undergone 
granular  and  fatty  degeneration,  and  the  lumen  of  the  tubules  may  contain 
casts.     Large  numbers  of  tubules  are  represented  simply  by  their  basement 
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membrane,  their  cells  having  entirely  disappeared.  Some  pathologists 
consider  that  the  changes  in  the  tubules  of  the  kidney  are  dependent  on 
the  interference  of  the  circulation  through  the  glomeruli,  as  the  lesions 
present  in  the  glomeruli  in  the  granular  kidney  are  such  as  to  materially 
interfere  with,  and  in  many  cases  to  arrest,  the  circulation  through  the 
tuft,  and  the  degenerative  and  necrotic  changes  observed  in  the  tubular 
epithelium  may  very  v^ell  be  looked  upon  as  secondary  to  the  loss  of  their 
blood  supply.  Owing  to  the  nature  of  the  circulation  in  the  kidney,  it  is 
obvious  that  glomerular  lesions  must  interfere  to  a  very  great  extent  with 
the  nutrition  of  the  tubules  which  are  supplied  by  the  efferent  vessel 
leaving  the  glomerulus. 

The  arteries  in  the  kidney  show  extensive  lesions,  the  outer  coat  is 
thickened,  and  there  may  be  a  considerable  amount  of  periarteritis.  This  is 
especially  marked  in  the  long  vessels  which  pass  up  through  the  medulla. 
The  middle  coat  is  also  thickened,  and  the  thickening,  even  in  the  middle 
coat,  Is  largely  dependent  on  the  formation  of  connective  tissue.  The 
greatest  thickening,  however,  of  the  wall  of  the  vessel  is  in  the  sub-endo- 
thelial  layer,  which  may  increase  in  thickness  to  such  an  extent  as  to 
equal  that  of  the  other  coats  of  the  artery.  The  fibrous  thickening  of  the 
sub-endothelial  layer  is  often  not  uniform,  but  may  be  patchy  and  more 
marked  in  one-half  the  circumference  of  the  vessel  than  in  the  other. 
Thrombosis  may  occur  as  a  complication  in  the  smaller  interlobular  arteries, 
and  it  may  also  occur  in  the  renal  vein. 

The  vessels  of  the  body  at  large  present  a  great  variety  of  lesions, 
developed  to  varying  extents  in  different  cases.  In  the  form  of  the 
disease  associated  with  arterial  degeneration,  the  large  vessels,  such  as  the 
aorta,  commonly  lose  their  elasticity,  and  they  may  present  extensive 
atheromatous  changes.  These,  however,  are  to  be  looked  upon  rather  as 
the  result  of  arterial  disease  than  as  primarily  dependent  on  the  kidney 
lesion,  and  cases  of  extreme  granular  kidney  are  not  uncommonly  seen 
where  the  general  arterial  lesions  are  not  well  developed.  The  smaller 
arteries  show  signs  similar  to  those  described  in  the  renal  arteries.  In 
many  cases  the  cerebral  vessels  present  the  minute  aneurysms  that  are 
such  a  frequent  cause  of  cereljral  haemorrhage.  In  other  cases  the  cerebral 
vessels,  notwithstanding  the  general  arterial  degeneration,  are  fairly  healthy ; 
and  the  condition  of  the  cerebral  vessels  cannot  be  determined  with  any 
degree  of  accuracy  from  the  state  of  the  vessels  in  the  body  at  large. 

The  heart  is  usually  hypertrophied,  although  the  degree  to  which  this 
is  present  varies  greatly  in  different  cases.  This  probably  depends  on  the 
degree  to  which  the  vessels  of  the  body  at  large  are  degenerated.  In  some 
cases,  especially  of  primary  granular  kidney,  the  hypertrophy  of  the  heart 
is  but  slight,  notwithstanding  the  extreme  diminution  in  the  size  of  the 
kidney.  In  others  with  extensive  arterial  degeneration  the  cardiac  hyper- 
trophy may  be  very  extensive,  although  the  kidneys  are  not  greatly 
■  diminished  in  size ;  and  it  would  seem  as  if  the  degree  of  cardiac  hyper- 
trophy is  to  be  correlated  rather  with  the  condition  of  the  arteries  of  the 
body  at  large  than  entirely  with  the  state  of  the  kidney  vessels. 

The  hypertrophy  affects  more  especially  the  left  side  of  the  heart,  but 
whenever  it  is  extreme  in  amount  the  right  side  is  also  involved  to  some 
extent.  The  hypertrophy  is  usually  sufficiently  obvious  to  be  noticeable 
to  the  eye,  and  in  some  cases  the  increase  in  the  size  of  the  heart  may  be 
such  as  to  rival  the  appearances  seen  in  the  so-called  bovine  heart.  The 
hypertrophy   is   dependent  on  an  overgrowth    of    the   muscular   tissue, 
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especially  of  the  left  ventricle;  but  in  the  later  stages  of  the  affection 
dilatation  is  apt  to  ensue,  as  a  result  of  degenerative  changes  in  the 
muscular  substance.  The  dilatation  is  often  sufficiently  marked  to  cause 
incompetence  of  the  mitral  valves.  Mitral  regurgitation,  as  a  result  of 
dilatation  of  a  hvpertrophied  heart  from  granular  kidney,  is  not  at  all 
uncommon  clinically.  The  most  common  forms  of  degeneration  are  those 
in  which  the  muscular  fibres  are  directly  affected  by  hyahne  and  pigmentary 
changes.  In  some  cases,  however,  there  is  an  overgrowth  of  fibrous  tissue 
in  the  wall  of  the  heart,  and  in  a  few  cases  this  may  take  the  form  called 
by  the  French  disseminated  sclerosis  of  the  heart,  owing  to  the  unequal 
development  of  the  fibrous  tissue  in  different  portions  of  the  heart  wall. 
Both  forms  of  fibroid  heart,  namely,  where  the  overgrowth  is  general  and 
diffuse,  and,  secondly,  where  it  is  scattered,  are  rare. 

Symptoms. — The  symptoms  presented  by  cases  of  granular  kidney 
are  very  various.  In  a  certain  number  of  cases  no  symptoms  of  ill  health 
are  produced  until  a  sudden  complication  supervenes,  such  as  cerebral 
haemorrhage.  In  others  the  first  symptoms  of  illness  are  ura^mic 
phenomena,  developed  often  with  great  suddenness ;  but  more  usually  a 
patient  suffering  from  granular  kidney  comes  under  observation,  either 
owing  to  impau'ment  of  general  nutrition,  or  else  owing  to  distm'bance  of 
the  circulation.  In  the  type  of  case  presenting  signs  of  nutritional 
disturbance,  the  most  characteristic  symptoms  are  failure  of  health, 
strength,  and  energy,  combined  with  considerable  loss  of  flesh,  without  any 
obvious  symptoms  pointing  to  disturbance  of  the  renal  functions.  Inquiiy, 
however,  elicits  that  micturition  is  rather  more  frequent,  and  that  the 
patient  passes  considerable  quantities  of  dilute  Hmpid  urine.  The  loss  of 
flesh  is  often  considerable,  and  may  rival  in  amount  that  seen  in  some 
forms  of  mahgnant  disease.  In  other  cases  the  loss  of  flesh  is  less  marked, 
and  the  patient's  main  symptoms  are  referred  to  the  digestive  system.  He 
complains  of  loss  of  appetite,  especially  in  the  morning,  together  with 
occasional  nausea  and  vomiting  ;  diarrhcea  is  also  not  infrequent,  and  may 
be  very  severe.  The  urine  in  cases  of  granular  kidney,  uncomplicated  by 
mitral  regurgitation,  is  abundant,  from  60  to  120  oz. ;  more  usually  approxi- 
mately 80  oz.  are  passed  in  the  twenty-four  hours.  Micturition  is  more 
frequent  than  normal,  especially  at  night.  The  urine  is  clear,  pale,  and  of 
low  specific  gravity,  the  latter  being  usually  under  1010,  and  frequently  as 
low  as  1005.  The  specific  gravity  of  the  whole  twenty-four  hours'  urine 
must  be,  however,  observed  if  any  accurate  deductions  are  to  be  drawn. 
Crystals  of  uric  acid  are  not  uncommonly  deposited.  Albumin  is  present 
in  small  quantity,  usually  not  amounting  to  more  than  1  per  cent.  The 
quantity  of  albumin,  however,  is  variable  from  time  to  time,  and  it  is 
clearly  established  that  it  may  even  temporarily  disappear.  The  proteid 
matter  in  the  urine  may  not  only  be  in  the  form  of  albumin  and  globulin, 
which  are  coagulated  by  heat,  but  albumoses  are  also  not  uncommonly 
present,  and  exceptionally  cases  are  seen  where  considerable  quantities  of 
albumoses  are  present.  In  the  albumosuria  of  granular  kidney,  however, 
the  more  usual  condition  is  for  traces  of  these  substances  only  to  be  present. 
The  cause  of  the  albumosuria  in  this  malady  is  obscure,  but  it  is  possible  that 
it  is  associated  with  deranged  digestion  and  absorption  from  the  intestine, 
so  that  the  albumoses  formed  during  digestion  pass  into  the  circulation,  and 
are  excreted  by  the  kidney.  In  some  cases  the  albumosuria  in  granular 
kidney  is  dependent  on  th^  coexistence  of  some  other  morbid  process,  such 
as  the  presence  of  an  effusion  in  some  part  of  the  body,  or,  in  rare  cases,  to 
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the  presence  of  bone  disease,  ovarian  cysts,  etc.  When  albumin  is  absent 
frora  the  urine,  in  cases  of  granular  kidney,  it  is  usually  the  morning  urine 
that  is  free.  Some  cases  of  granular  kidney,  terminating  in  death,  have 
been  described,  where  examination  of  the  urine  on  more  than  one  occasion 
during  the  fatal  illness  has  failed  to  reveal  the  presence  of  albumin. 
Granular  and  hyaline  casts  in  small  numbers  are  usually  present.  In  some 
cases  of  granular  kidney,  the  urine  contains  considerable  quantities  of 
blood ;  this  is  rare,  but  when  it  occurs  it  may  be  sufficiently  marked  to 
lead  to  an  erroneous  diagnosis,  such  as  malignant  disease  of  the  kidney,  the 
presence  of  the  general  wasting,  together  with  blood  in  the  urine  in  com- 
paratively large  amount,  having  led  to  this  error.  Haematuria,  in  these 
cases  of  granular  kidney,  may  sometimes  be  dependent  on  the  supervention 
of  acute  nephritis  ;  but  it  is  probable  that  occasionally  it  is  due  simply  to 
haemorrhage  from  the  mucous  membrane  of  the  pelvis  of  the  kidney.  Such 
hcemorrhages  may  be  not  only  very  abundant,  but  may  also  be  sudden  in 
their  onset,  and  transitory  in  their  duration. 

In  cases  of  granular  kidney  coming  under  observation,  owing  to  disturb- 
ance of  the  nutrition,  other  signs  of  the  disease  are  usually  well  marked, 
such  as  a  high-tension  pulse,  and  the  presence  of  retinal  changes,  and  more 
especially  haimorrhages  in  the  fundus.  Such  patients  commonly  sufier 
also  fi'om  other  symptoms  dependent  on  the  existence  of  high  tension, 
and  amongst  others  from  throbbing  headache,  which  is  greatly  aggravated 
by  sudden  changes  in  position. 

In  the  variety  presenting  cardiac  symptoms,  the  patient  usually  comes 
under  observation  owing  to  the  onset  of  cardiac  irregularity  or  of  dropsy 
of  the  cardiac  type ;  and,  speaking  broadly,  such  cases  have  the  aspect  of 
mitral  disease.  It  is  not  an  uncommon  mistake  clinically  for  mitral 
disease  depending  on  secondary  degeneration  of  the  heart,  associated  with 
granular  kidney,  to  be  erroneously  diagnosed  as  mitral  disease  dependent 
on  a  primary  affection  of  the  mitral  valves.  This  mistake  is  due  to  the  fact 
that,  where  cardiac  failure  has  supervened  in  granular  kidney,  some  of  the 
most  characteristic  features  of  the  malady  are  lost  or  obscured.  Thus  the 
quantity  of  urine  owing  to  the  presence  of  the  dropsy  may  not  be  greatly 
increased,  and  the  tension  of  the  pulse  may  not  be  very  high  owing  to  the 
onset  of  the  cardiac  failure.  Such  patients  present  dropsy  of  the  cardiac 
type  most  marked  in  the  dependent  parts  of  the  body,  and  the  heart  beats 
irregularly  both  in  force  and  in  rhythm.  Cardiac  pain,  palpitation,  and 
shortness  of  breath  are  always  prominent. 

In  cases  in  which  the  symptoms  of  circulatory  disturbance  are  marked, 
but  where  the  cardiac  failure  has  not  progressed  to  a  sufficient  extent  to 
cause  cardiac  dilatation  and  cardiac  dropsy,  the  patient  presents  the 
physical  signs  of  cardiac  hypertrophy.  The  apex-beat  is  displaced  down- 
wards and  outwards ;  the  first  sound  is  reduplicated,  or  preceded  by  an 
apparent  presystolic  murmur,  so  that  a  galloping  rhythm  is  developed. 
The  second  sound  at  the  aortic  cartilage  is  markedly  accentuated,  and  the 
pulse  is  hard,  incompressible,  and  persistent.  Extreme  high  tension  may 
be  present  without  the  vessels  having  undergone  any  very  considerable 
thickening.  In  the  latter  stages,  however,  where  thickening  of  the  vessels 
is  well  marked,  the  vessel  wall  can  be  felt  like  a  piece  of  whip-cord  under 
the  finger,  when  pressure  has  been  exerted  on  an  artery  such  as  the  radial ; 
and  it  is  this  high-tension  pulse,  with  or  without  the  signs  of  arterial 
thickening,  that  is  one  of  the  most  important  means  of  diagnosing  granular 
kidney.     The  examination  of  the  pulse  is  often  of  more  importance  than 
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that  of  the  heart,  owing  to  the  fact  that  extreme  cardiac  hypertrophy  may 
be  overlooked  by  the  coexistence  of  emphysema,  and  emphysema  often 
extreme  in  amount,  is  a  common  accompaniment  of  granular  kidney. 

When  cardiac  hypertrophy  has  become  replaced  by  dilatation,  the 
physical  signs  are  those  of  a  mitral  lesion,  although  usually  in  such  cases  a 
galloping  or  cantering  rhythm  may  still  be  well  marked.  In  some  of 
these  cases  of  cardiac  hypertrophy,  due  to  granular  kidney,  the  physical 
signs  may  present  a  similarity  to  those  of  mitral  stenosis,  and  it  is 
possible  that,  owing  to  the  enlargement  of  the  ventricle,  a  condition  of 
A'irtual  mitral  stenosis  may  exist  during  life.  The  bases  of  the  papillary 
muscles  are  carried  away  from  the  mitral  orifice,  owing  to  the  increase  in 
the  size  of  the  ventricle ;  and  in  this  way  the  mitral  valve  may  be  pre- 
vented from  opening  freely,  and  thus  a  condition  of  virtual  mitral  stenosis 
may  be  brought  about.  Cases  are  not  uncommonly  seen  of  granular  kidney 
presenting  cardiac  symptoms,  such  as  palpitation  and  shortness  of  breath 
with  no  dropsy,  and  where,  together  with  the  physical  signs  of  a  pre- 
systolic murmur,  there  are  also  signs  of  cardiac  hypertrophy.  "Where 
dropsy  is  present,  it  is  a  late  effect,  and  resembles  very  closely  that  seen  in 
mitral  disease,  beginning  in  the  legs,  gradually  spreading  up  and  involving 
the  serous  cavities. 

Epistaxis,  often  considerable  in  amount  and  occurring  repeatedly,  is  not 
uncommon  in  granular  kidney,  and  a  smart  haemorrhage  will  often  relieve 
some  of  the  effects  of  high  tension  and  more  especially  the  headache. 
Purpura  is  also  not  uncommon,  and  is  especially  well  marked  in  the  legs. 
Pigmentation  of  the  skin,  like  that  seen  in  chronic  Bright's  disease,  is  also 
not  very  rare. 

The  cerebral  haemorrhage  of  granular  kidney  is  generally  of  a  severe 
type ;  it  may  occur,  however,  not  only  in  the  white  substance,  but  also  in 
the  meninges.  Many  cases  of  granular  kidney  terminate  with  ursemic 
symptoms,  and  sometimes  acute  uraemia  is  the  first  indication  of  the 
existence  of  this  grave  malady.  Cramp  and  twitching  are  also  frequent 
initial  symptoms  of  uraemia.  Inflammatory  complications,  such  as  pleurisy, 
pneumonia,  and  pericarditis  are  not  uncommon.  The  dyspnoea  that  is  so 
often  seen  in  cases  of  granular  kidney  is  sometimes  associated  with  the 
presence  of  hydrothorax,  but  more  often  it  is  either  of  uraemic  or  of 
cardiac  origin,  and  when  of  the  former  it  may  very  closely  simulate 
asthma,  occurring  especially  at  night.  Eetinal  complications,  such  as 
retinal  haemorrhages,  neuritis,  and  retinitis,  are  common.  In  some 
Instances  of  granular  kidney  the  existence  of  this  disease  is  detected 
owing  to  the  occurrence  of  sudden  retinal  hemorrhage  interfering 
with  vision. 

Diagnosis. — The  diagnosis  of  granular  kidney  is  often  extremely 
difficult,  and  not  uncommonly  the  existence  of  the  malady  is  revealed  for 
the  first  time  in  the  post-mortem  room,  as  for  instance  in  cases  of  cerebral 
haemorrhage,  and  in  a  few  cases  of  uraemia  of  sudden  onset.  In  the 
majority  of  cases,  however,  the  disease  has  produced  symptoms  for  some 
time  before  the  fatal  seizure.  The  early  symptoms  are  often  so  trivial 
that  the  lesion  may  be  entirely  overlooked,  and  the  patient's  troubles 
thought  to  be  due  to  neurasthenia.  This  is  especially  liable  to  occur  where 
the  disease  has  occurred  in  a  person  who  leads  a  life  of  strain  and  worry, 
and  where  the  prominent  symptoms  are  loss  of  energy  and  flesh.  In  other 
cases  it  may  be  difficult  to  determine  whether  the  albuminuria  is  not  of 
the  so-called  physiological  variety.    In  others  presenting  cardiac  symptoms, 
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the  whole  trouble  may  be  put  down  to  the  heart,  when  the  heart  is  really 
affected  secondarily  through  a  renal  lesion.  Diagnosis  in  all  cases  should 
be  based  on  an  examination  of  the  urine,  controlled  by  an  examination  of 
the  heart  and  arteries,  and  an  examination  of  the  optic  fundus.  It  is 
important  to  examine  the  urine  on  several  occasions,  and  not  to  be  con- 
tented with  the  absence  of  albumin  on  a  single  examination,  before  decid- 
ing to  negative  the  existence  of  this  disease.  High  tension  is  a  most 
important  diagnostic  symptom. 

Prognosis. — Granular  kidney  is  an  incurable  affection,  and  although 
patients  may  often  live  for  many  years  after  presenting  the  signs  of  obvious 
high  tension,  and  be  able  to  actively  engage  in  occupations  which  require 
great  vigour  of  mind,  yet  such  patients  may  die  suddenly  at  any  moment 
from  cerebral  haemorrhage,  so  that  the  prognosis  in  these  cases  is  most 
uncertain,  even  when  there  are  no  marked  symptoms  of  ill  health  except 
the  presence  of  the  albuminuria,  together  with  the  signs  of  high  tension. 
"Where  ui-gemic  symptoms  are  present,  or  where  the  heart  shows  signs  of 
failing,  owing  to  the  development  of  dilatation,  the  prognosis  is  necessarily 
most  grave. 

Treatment. — In  the  treatment  of  granular  kidney,  the  main  indica- 
tions are  to  place  the  patient  in  such  circumstances  as  to  diminish  the 
work  of  the  kidney  as  much  as  possible,  and  to  avoid  as  far  as  may  be  the 
evil  effects  which  result  from  the  high  tension.  It  is  very  essential  in  this 
condition  that  strains  of  all  kinds  should  be  avoided,  owing  to  the  great 
risk  of  cerebral  haemorrhage.  Further  strain  should  be  avoided,  owing  to 
the  danger  of  cardiac  dilatation  supervening ;  but  the  two  great  dangers  in 
this  disease  are  cerebral  haemorrhage  on  the  one  hand,  and  ursemia  on  the 
other.  In  many  cases  the  patients  are  men  of  active  habits,  often  living  a 
life  of  great  stress  and  anxiety,  and  frequently,  in  the  early  stages  at 
any  rate,  their  physical  condition  is  such  that  they  are  capable  of  indulging 
in  more  or  less  severe  exercises.  It  is  essential  that,  as  soon  as  the 
condition  of  granular  kidney  is  recognised,  such  patients  should  lead  an 
exceedingly  quiet  life,  as  free  as  possible  from  worries  and  anxieties,  and 
they  should  not  take  part  in  any  severe  exercise.  Although  severe  exer- 
cise is  contra-indicated,  owing  to  the  state  of  the  circulation,  such  patients 
should  be  out  as  much  as  possible,  so  as  to  improve  their  general  health. 
The  activity  of  the  skin  should  be  promoted  by  baths,  and  it  is  very 
essential  that  the  bowels  should  be  kept  freely  open,  and  that  all  constipa- 
tion should  be  avoided ;  but  in  the  prescribing  of  purgatives  it  is  essential 
that  no  purgative  which  causes  straining  or  griping  should  be  ordered,  as 
straining  at  stool  is  not  uncommonly  a  direct  exciting  cause  of  cerebral 
haemorrhage.  For  the  relief  of  constipation,  therefore,  some  gentle  aperient 
or  sahne  purgative  should  be  ordered  as  a  routine  measure.  It  is  probably 
beneficial  for  these  patients  to  drink  fairly  freely  of  simple  mineral  waters, 
or  water,  for  the  purpose  of  flushing  the  kidneys.  Alcohol  should  either  be 
entirely  prohibited  or  only  given  in  very  small  quantities.  In  most  cases 
it  is  better  to  prohibit  it  entirely;  but  where  the  appetite  is  poor,  and 
digestion  impaired,  it  may  be  necessary  for  small  quantities  to  be  given  to 
aid  digestion.  Tea,  coffee,  and  cocoa  may  be  taken  moderately,  but  all 
these  substances  are  really  diuretic,  and  it  is  always  a  question  as  to  what 
degree  it  is  allowable  to  give  stimiilating  diuretics  in  such  conditions.  The 
diet  should  be  hght,  and  the  patient  should  be  warned  against  eating 
excessive  quantities  of  meat,  and  this  is  mote  especially  necessary  as  many 
patients    suffering   from   this    condition  are   large  meat   eaters.      It  is 
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especially  necessary  that  such  patients  should  not  eat  highly  seasoned  and 
tainted  articles  of  diet,  such  as  high  game.  Articles  of  diet,  which  in 
an  ordinary  healthy  person  may  simply  cause  an  attack  of  diarrhoea  or 
vomiting,  may,  in  a  person  suffering  from  renal  disease  such  as  granular 
kidney,  cause  very  serious  illness,  and,  it  is  said,  even  death  with  symptoms 
of  urtemic  poisoning.  Eesidence  in  a  warm,  equable  climate  during 
the  winter  months  is  desirable  in  this  affection,  as  well  as  in  chronic 
Bright's  disease.  With  a  carefully  regulated  diet,  avoidance  of  anxiety 
and  worry,  and  residence  in  a  warm,  equable  climate  during  the  winter 
months,  life  may  be  prolonged  for  many  years. 

For  the  relief  of  the  high  tension  many  remedies  have  been  recom- 
mended. As  a  routine  measure,  saline  purgation  is  probably  the  most 
effective  means.  The  nitrites  may  be  prescribed  for  the  relief  of  this  con- 
dition, and  nitroglycerin  is  usually  of  more  avail  than  nitrate  of  amyl, 
owing  to  the  fact  that  its  action  is  more  persistent.  More  recently, 
erythrol-tetranitrate  has  been  recommended  and  used  with  success,  on  the 
ground  that  its  action,  though  slighter  in  amount  than  that  produced  by 
nitroglycerin,  is  more  persistent.  Although  these  drugs  are  capable  of 
lowering  the  blood  pressure,  by  causing  vascular  dilatation,  yet  in  this 
disease,  owing  to  the  anatomical  changes  that  have  occurred  in  the 
arteries,  their  use  is  often  not  followed  by  the  striking  results  that 
are  seen,  for  instance,  in  cases  of  angina  pectoris.  At  the  same  time, 
good  effects  may  be  produced,  and  very  commonly  the  headache,  which 
is  a  distressing  feature  of  the  high  tension  produced  in  this  disease,  is 
often  markedly  relieved  by  this  substance.  Aconite  in  small  doses  may 
also  be  ordered,  with  a  view  to  lowering  the  tension,  by  the  action  of 
the  drug  on  the  heart.  It  is  a  drug,  however,  that  has  to  be  used  with 
caution.  Iodide  of  potassium  is  probably  useless  as  a  means  of  lowering 
tension. 

Cases  presenting  symptoms  of  cardiac  dilatation  are  very  difficult  to  treat, 
since,  although  they  present  the  general  features  of  mitral  disease,  the 
practitioner  is  on  the  horns  of  a  dilemma  with  regard  to  the  use  of  digitalis 
or  other  cardiac  tonics  in  this  condition.  The  heart  is  failing  very  largely, 
as  a  result  of  the  increased  strain  to  which  it  has  been  subjected,  and  the 
vessels  are  often  in  a  brittle  condition ;  and  therefore  it  has  been  urged 
that  the  use  of  such  remedies  as  digitalis,  strophanthus,  and  strychnine, 
which  raise  the  general  arterial  pressure,  are  most  unsuitable,  inasmuch  as 
they  tend  to  increase  the  strain  which  is  already  causing  the  heart  to  fail. 
In  other  words,  they  tend  to  increase  the  work  which  the  failing  heart  has 
to  do.  Digitalis,  however,  not  only  contracts  the  arteries  and  increases  the 
work  of  the  heart,  but.,  owing  to  its  action  in  increasing  the  tonic  contrac- 
tion of  the  heart,  and  in  increasing  the  force  of  the  heart's  beat,  and  in 
slowing  the  rhythm,  it  undoubtedly  enables  the  heart  to  meet  the  increased 
strain  in  a  better  manner.  In  cases  of  granular  kidney,  in  which  cardiac 
dilatation  and  cardiac  dropsy  have  supervened,  digitalis,  although  from 
some  points  of  view,  and  on  theoretical  considerations,  wovdd  seem  unsuit- 
able, is  yet  practically  a  substance  which  gives  the  greatest  relief.  Its 
administration  in  these  cases,  however,  should  be  carefully  watched.  There 
is,  however,  no  other  cardiac  tonic  that  will  take  its  place,  although,  on 
theoretical  grounds,  strophanthus  has  been  urged  by  some  as  a  better  and 
more  suitable  remedy  than  digitalis.  The  beneficial  effect  of  digitalis  in 
these  cases  is  probably  largely  dependent  on  its  action  in  increasing 
the  tonus  of  the  ventricular  muscle,  and  enabling  the   heart  to  expel 
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the  blood  which  tends  to  stagnate  in  it.  Strychnine  is  also  of  value 
in  these  cases. 

In  some  cases  great  restlessness  and  dyspnoea  are  present,  which, 
although  sometimes  of  ursemic  may  be  of  cardiac  origin.  Whether  of 
ursemic  origin  or  of  cardiac  origin,  they  are  most  efficiently  treated  by 
the  administration  of  morphine  or  opium  in  small  doses.  This  drug  is  one, 
however,  which  must  be  given  with  extreme  caution  in  this  condition, 
as  in  all  other  affections  of  the  kidney;  but  at  the  same  time  the 
mere  existence  of  Bright's  disease,  or  of  a  granular  kidney,  is  not  of 
itself  an  absolute  bar  to  the  cautious  administration  of  these  drugs. 
The  ursemic  symptoms  must  be  treated  on  the  ordinary  lines  of  such 
a  complication,  such  as  free  purgation,  sweating  by  a  hot-air  bath,  and 
pilocarpine,  venesection,  and  administration  of  chloroform  or  morphine. 
Venesection  may  be  of  use  in  the  treatment  of  uraemia,  and  it  will  also 
relieve  some  of  the  more  distressing  symptoms  produced  by  high  tension, 
as  for  instance  the  intense  headache,  sleeplessness,  and  restlessness.  It 
may  also  be  of  service  for  the  relief  of  cardiac  dilatation.  It  is  gener- 
ally only  employed  for  the  relief  of  uraemic  symptoms,  but  many  patients 
with  a  granular  kidney  are  often  greatly  relieved  by  the  occurrence  of  a 
spontaneous  haemorrhage,  such  as  epistaxis. 

The  anaemia  that  is  often  present  should  be  treated  by  the  administra- 
tion of  iron  and  arsenic. 

If  dropsy  of  a  cardiac  type  should  supervene  to  a  marked  extent,  it  may 
be  necessary  for  incisions  to  be  made,  and  these  require  the  very  greatest 
precautions  in  such  cases  to  avoid  septic  complications.  The  tissues  of 
patients  suffering  from  granular  kidney  and  Bright's  disease  have  their 
resistance  very  greatly  lowered,  and  erysipelatovis  and  other  septic  com- 
plications not  uncommonly  supervene,  and  are  exceedingly  formidable. 


AMYLOID  DISEASE. 

Lardaceous  degeneration  of  the  kidney  was  formerly  included  as  one  of 
the  varieties  of  Bright's  disease,  owing  to  the  fact  that  not  only  was  it 
liable  to  be  mistaken  for  Bright's  disease,  but  also  because  the  two  lesions 
frequently  coexist  in  the  same  kidney.  In  many  cases,  lardaceous  disease 
is  only  an  accompaniment  of  chronic  Bright's  disease,  and  lardaceous 
degeneration  in  its  more  severe  forms  rarely  affects  a  kidney  without  the 
epithelial  structures  of  the  organ  showing  some  lesions  characteristic  of 
chronic  Bright's  disease.  Lardaceous  disease  of  the  kidney  is  not  so 
common  as  it  formerly  was,  owing  to  the  improvements  that  have 
occurred  in  the  surgical  treatment  of  tuberculosis,  of  suppuration,  and 
of  bone  disease. 

Etiology. — The  causation  of  amyloid  kidney  is  the  same  as  that  of 
amyloid  disease  in  other  parts,  and  it  rarely,  if  ever,  exists  by  itself,  the 
disease  affecting  commonly  the  intestine,  the  liver,  the  spleen,  and  other 
glands,  such  as  the  thyroid.  Prolonged  suppuration,  syphilis,  and  bone 
disease  are  the  common  causes.  In  some  bone  diseases — as  for  instance 
caries  of  the  spine — amyloid  disease  of  the  kidney  and  other  parts  may 
exist  to  a  high  degree,  when  there  is  not  only  comparatively  little 
suppuration,  but  where  even  the  bone  disease  may  be  very  limited. 
Waxy  degeneration  of  the  kidney  associated  with  Bright's  disease  is 
not  uncommon  as  a  complication  of  phthisis,  and  it  is  sometimes  seen  in 
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the  kidney  as  an  accompaniment  of  the  nephritis  produced  by  lead  or  by 
gout. 

Morbid  anatomy. — The  kidney  affected  with  amyloid  disease  is 
usually  large.  Exceptional  cases  are  seen,  in  which  the  organ  is  but  little 
increased  in  size ;  and  some  have  been  described  where  the  amyloid  change 
has  been  marked,  and  the  kidneys  have  been  small  and  granular.  In  some 
cases  the  increase  in  size  is  very  great,  the  kidney  weighing  10  oz.  or 
even  a  pound.  The  surface  of  the  organ,  on  stripping  the  capsule,  is 
smooth,  pale,  and  opaque,  often  somewhat  yellowish  in  colour,  and  the 
stellate  veins  are  exceedingly  well  marked.  On  section,  the  cortex 
is  increased  in  thickness,  and  has  an  opaque,  glistening,  yellowish  white 
appearance,  and  the  glomeruli  are  often  prominent  and  stand  out  so  as 
to  be  easily  visible  to  the  naked  eye.  The  pyramids  are  congested, 
and  their  appearance  is  in  great  contrast  to  that  of  the  cortex.  The 
amyloid  degeneration  affects  the  vascular  structures  of  the  kidney 
to  the  greatest  extent,  and  is  said  to  begin  in  the  capillaries  of  the 
Malpighian  tufts ;  and  the  straight  vessels  of  the  medulla,  the  vasa  recta, 
are  affected  later.  In  many  cases  the  morbid  process  is  often  entirely 
confined  to  the  vessels ;  in  others,  however,  the  tubules  are  affected,  and 
the  changes  in  the  tubules  are  said  to  be  most  marked  in  the  basement 
membrane.  The  epithelial  cells  lining  the  convoluted  tubules  are  not  so 
commonly  affected,  although  they  may  show  lesions  similar  to  those  found 
in  chronic  Bright's  disease,  and  in  some  cases  these  cells  have  undergone 
granular  and  fatty  degeneration.  Waxy  disease  of  the  kidney  has  afforded 
some  most  striking  instances  of  the  variety  of  Bright's  disease  known  as 
the  large  wliite  kidney,  owing  to  the  great  resemblance  of  the  two  con- 
ditions to  the  naked  eye. 

The  heart,  in  lardaceous  disease  of  the  kidney,  is  not  hypertrophied 
except  in  the  rare  instances  where  lardaceous  granular  kidneys  are  found, 
and  there  the  heart  may  be  increased  in  weight. 

Symptoms. — Lardaceous  disease  of  the  kidney  produces  a  very 
similar  clinical  picture  to  that  seen  in  chronic  Bright's  disease,  and  the 
differential  diagnosis  between  the  two  conditions  very  often  largely  turns 
on  the  coexistence  of  amyloid  changes  in  other  organs,  such  as  the  liver 
and  spleen,  together  with  the  absence  of  cardiac  hypertrophy.  The  disease 
is  accompanied  by  great  anaemia,  and  dropsy  is  often,  but  not  invariably, 
present.  In  many  cases  the  dropsy  resembles  somewhat  that  seen  in 
cardiac  disease,  by  being  more  marked  in  the  dependent  parts  of  the  body. 
If  dropsy  be  absent,  the  urine  is  very  abundant,  over  100  oz. 
being  commonly  secreted  in  the  twenty-four  hom's,  and  cases  have  been 
described  where  as  much  as  200  have  been  secreted.  The  urine  is 
pale,  limpid,  and  of  low  specific  gravity,  under  1010  ;  and  where  the  urine 
is  extraordinarily  abundant,  albumin  is  usually  present  in  small  amount, 
so  that  in  these  cases  the  characters  of  the  urine  resemble  those  seen  in 
granular  kidney.  The  condition,  however,  can  be  readily  separated  from 
that  of  granular  kidney,  owing  to  the  absence  of  cardiac  h}"pertrophy  and 
marked  arterial  changes.  In  other  cases,  where  the  quantity  of  urine  is 
not  so  great,  the  amount  of  albumin  may  be  much  larger,  so  that  often  the 
condition  approximates  to  that  described  in  the  contracted  variety  of 
Bright's  disease,  the  urine  being  pale,  abundant,  and  containing  large 
amounts  of  albumin.  Where  dropsy  is  a  marked  and  an  increasing  feature 
of  the  illness,  the  quantities  of  urine  secreted  are  necessarily  smaller,  and 
the  fluid  may  be  highly  albuminous.     Granular  and  hyaline  casts  are 
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abundant,  and  cases  have  been  described  where  the  casts  have  presented 
the  amyloid  reaction.  The  amount  of  urine  is  much  greater  than  in 
Bright's  disease.  The  symptoms  seen  in  these  cases  are  often  complicated 
by  those  dependent  on  the  disease  causing  the  amyloid  degeneration,  but 
very  commonly  waxy  degeneration  of  the  kidney  causes  ultimately  the  onset 
of  uraemia.  The  duration  of  amyloid  disease  is  very  uncertain,  as  it  is  so 
largely  influenced  by  its  cause,  but  it  may  last  from  a  few  months  to  two 
years. 

Diagnosis. — The  disease  cannot,  as  a  rule,  be  diagnosed  by  mere 
examination  of  the  urine,  as  the  state  of  the  urine  may  resemble  that  seen 
in  granular  kidney  or  in  chronic  Bright's  disease.  Usually  the  condition 
is  recognised  by  the  existence  on  the  one  hand  of  the  urinary  changes, 
accompanied  by  evidence  of  amyloid  disease  in  other  organs,  and  by  the 
absence  of  cardio-vascular  changes.  In  cases  of  pyelitis,  the  existence  of 
severe  albnminui'ia,  together  with  the  absence  of  cardiac  hypertrophy  and 
high  tension,  is  very  suggestive  indeed  of  the  presence  of  waxy  disease  as 
a  complication. 

The  prognosis  of  amyloid  degeneration  depends  very  largely  on  that  of 
the  underlying  disease  causing  it.  If  this  is  amenable  to  treatment,  the 
waxy  degeneration  of  the  kidney  or  of  the  liver  may  undergo  arrest,  if  not 
cure. 

Treatment.  —  The  treatment  of  waxy  disease  resembles  in  some 
respects  that  of  Bright's  disease ;  thus  the  treatment  of  the  dropsy  and  of 
ureemic  complications  are  the  same  in  both  conditions,  but  in  the  early 
stages  of  waxy  disease  of  the  kidney  the  patient  requires  a  far  more  liberal 
diet  than  that  ordered  in  Bright's  disease,  and  this  is  the  main  reason  why 
it  is  essential  to  make  a  differential  diagnosis  between  the  two  conditions, 
if  possible.  In  the  earlier  stages  of  amyloid  disease,  characterised  by 
polyuria  with  a  trace  of  albumin,  the  eliminating  functions  of  the  kidney 
are  not  seriously  interfered  with,  and  inasmuch  as  the  disease  causing  the 
waxy  degeneration  is  usually  a  debilitating  one,  a  nourishing  and  lilDeral 
diet  and  even  stimulants  may  be  required.  In  many  cases,  however,  and 
more  especially  in  the  later  stages,  a  similar  treatment  to  that  used  in 
Bright's  disease  is  necessary,  and  this  is  often  rendered  necessary  by  the 
fact  that  with  the  waxy  degeneration  the  lesions  of  Bright's  disease  so 
often  coexist. 

CYSTS  OF  THE  KIDNEY. 

Etiology  and  morbid,  anatomy.  —  A  considerable  number  of 
different  varieties  of  cysts  in  the  kidney  are  found.  In  some  the  cysts  are 
small  in  size  and  few  in  number ;  in  others  a  single  large  cyst  is  present ; 
in  others,  and  more  especially  in  the  congenital  form  of  disease,  the  cysts 
are  present  in  such  numbers  as  to  make  the  kidney  resemble  a  bunch  of 
grapes  in  appearance. 

Scattered  or  single  cysts,  varying  in  size  from  a  pin's-head  to  a  pea  or 
sometimes  a  small  cherry,  are  found,  more  especially  in  cases  of  granular 
kidney,  and  are  usually  situated  in  the  cortex,  just  beneath  the  capsule  of 
the  organ.  Although  these  cysts  are  most  frequently  found  in  cases  of 
granular  kidney,  they  are  also  seen  in  the  contracted  variety  of  Bright's 
disease,  and  to  a  slighter  extent  occasionally  in  kidneys  which  present  no 
signs  of  gross  disease.  The  formation  of  cysts  in  granular  kidney  may  be 
much  more  abundant,  and  they  may  occasionally  reach  such  a  size  that 
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the  organ  presents  on  section  quite  a  honeycombed  appearance.  The 
scattered  cysts  which  are  so  commonly  seen  in  the  granular  kidney  are 
formed  by  dilatation  of  the  renal  tubules,  and  it  is  only  an  exaggerated 
condition  of  the  dilatation  of  the  renal  tubules  that  is  found,  not  only  in 
granular  kidney,  but  in  most  varieties  of  Bright's  disease.  There  is  little 
doubt  that  these  cysts,  at  any  rate,  are  formed  as  a  result  of  obstruction  of 
the  urinif  erous  tubules.  The  contents  of  these  cysts  are  usually  a  clear,  amber- 
coloured,  slightly  albuminous  fluid,  containing  traces  of  urea.  In  some 
cases  the  contents  are  dark  in  colour,  from  the  presence  of  extravasated 
and  altered  blood  pigment,  and  in  others  the  contents  are  of  jelly-like  con- 
sistence. The  fluid  in  these  cysts  is  often  pent  up  under  pressure.  These 
cysts,  occurring  to  a  slight  extent  in  healthy  kidneys,  and  to  a  greater 
degree  in  granular  kidney  and  in  Bright's  disease,  are  of  no  great  importance, 
except  as  demonstrating  that  such  cysts  can  arise  as  a  result  of  obstruction 
to  the  uriniferous  tubules.  Although  these  cysts  arise  as  a  result  of 
obstruction,  there  must  be  a  considerable  formation  of  new  epithelium, 
inasmuch  as  they  are  lined  by  a  uniform  layer  of  cubical  hyaline  nucleated 
cells. 

Single  large  cysts,  sometimes  as  big  as  an  orange,  and  possessing  fairly 
thick  walls,  are  occasionally  found.  Such  cysts  occupy  usually  one  or 
other  extremity  of  the  kidney,  and  are  perhaps  more  usually  situated 
towards  the  anterior  surface,  so  that  the  bulk  of  the  kidney  substance  lies 
behind  them.  In  most  cases  of  single  large  cysts,  the  remaining  kidney 
substance  is  quite  healthy;  but  in  some  cases  the  organ  is  deformed  in 
shape,  not  only  from  the  presence  of  the  cyst,  but  also  shows  signs  of  some 
congenital  anomaly  in  form.  These  large  cysts  are  usually  held  to  be 
dependent  also  on  obstruction  of  the  uriniferous  tubules. 

They  are  of  no  great  importance  clinically,  except  that  they  may  be  of 
sufficient  size  to  form  tumours  that  may  be  recognised  on  clinical  examina- 
tion. If  present  on  the  right  side,  they  may  be  mistaken  for  an  enlarged 
gall  bladder.  In  cases  presenting  any  renal  symptoms,  such  as  pain  or 
heematuria,  perhaps  dependent  on  some  other  cause,  the  detection  of  a 
tumour  really  due  to  a  cyst  may  lead  to  an  erroneous  diagnosis,  e.g. 
growth.  It  has  been  thought  by  some  that  these  single  large  cysts  of 
the  kidney  may  sometimes  be  due  to  external  violence,  the  kidney  under- 
going a  slight  rupture,  and  the  cyst  forming  at  the  seat  of  the  injury. 
The  fluid  in  these  cysts  does  not  usually  present  any  close  resemblance 
to  urine  in  its  composition,  inasmuch  as  the  fluid  is  albuminous  and 
sometimes  gelatinous,  and  contains  only  traces  of  urea  and  other  nitro- 
genous extractives ;  it  may  also  contain  considerable  quantities  of  chole- 
sterin. 

General  cystic  disease  of  the  kidney,  where  the  kidney  tissue  is  appar- 
ently more  or  less  replaced  by  a  mass  of  cysts  of  varying  size,  exists  in  at 
least  two  and  probably  more  forms,  one  in  which  the  lesion  is  congenital, 
and  a  second  in  which  the  condition  only  becomes  obvious  in  adult  life  or 
even  in  the  elderly.  Some  pathologists  consider  that  the  two  forms  are 
really  identical,  and  that  the  adult  condition  is  merely  the  result  of  a  con- 
genital lesion  which  has  remained  latent  for  a  great  number  of  years.  The 
main  argument  in  support  of  this  view,  apart  from  the  general  similaiity 
of  the  condition  in  the  two  cases,  lies  in  the  fact  that  the  adult  condition 
may  remain  latent  throughout,  and  may  be  only  recognised  after  death, 
the  patient  not  necessarily  succumbing  to  the  renal  condition,  but  dying 
accidentally,  or  from  some  other  disease.     In  many  cases,  however,  the 
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cystic  disease  affecting  the  kidney  is  itself  fatal,  and  in  such  cases  it  is 
difficult  to  suppose  that  the  condition  has  really  existed  from  foetal  life. 

In  the  congenital  form  of  the  affection  the  kidneys  are  found  of  all 
sizes,  in  some  cases  being  not  more  than  doubled  or  trebled  in  size,  and 
presenting  on  section  the  appearance  of  a  pomegranate.  In  others  the 
size  of  the  cystic  kidneys  is  such  as  to  produce  an  impediment  to  delivery, 
and  in  such  cases  the  tumours  are  enormous,  filling  the  abdomen  and 
forming  one  of  the  well-recognised  causes  of  difficult  delivery,  necessitating 
evisceration.  In  this  condition  both  kidneys  are  affected,  although  the 
increase  in  size  of  the  two  organs  may  not  be  equal.  Virchow  supposed 
that  the  so-called  cystic  degeneration  seen  in  foetal  life  was  dependent  on 
obstruction  of  the  straight  tubules,  and  subsequent  dilatation  of  all  tubules, 
as  a  result  of  the  inflammation  produced  by  uric  acid  crystals.  Other 
observers  have  concluded  that  the  condition  is  associated  with  errors  of 
development,  such  as  persistence  of  the  Wolffian  body,  and  that  the  cyst 
formation  occurred  in  the  remnants  of  this  The  cysts  in  all  these  cases 
are  separate  from  one  another,  they  are  lined  with  a  flattened  cubical 
epithelium,  and  they  contain  a  fluid  which,  although  it  may  contain  traces 
of  urea,  is  often  highly  albuminous,  sometimes  gelatinous,  and  in  the  case 
of  the  larger  cysts  frequently  contains  altered  blood  pigment.  Malformations 
of  the  kidney  and  of  the  lower  urinary  tract,  the  ureter,  bladder,  or  urethra, 
are  frequently  present  together  with  congenital  cystic  disease  of  the  kidney. 
In  many  such  cases  the  renal  calyces  and  pelvis  of  the  kidney  are  absent 
or  ill  developed.  Cases  have  been  described  with  malformations  in  other 
parts,  such  as  the  presence  of  an  encephalocele,  and  the  presence  of  super- 
numerary fingers  and  toes,  and  other  anomalies. 

In  the  form  of  the  disease  seen  in  adults,  the  affection  is  nearly  always 
bilateral,  although  occasionally  cases  have  been  described  in  which  the 
disease  was  unilateral.  The  kidneys  are  enormously  increased  in  size,  so  as 
to  measure  from  above  down  12  or  15  in.,  and  they  present  but  little 
resemblance  to  a  normal  kidney,  consisting  as  they  do  of  an  agglomeration 
of  cysts,  varying  in  size  from  a  split  pea  to  a  large  walnut.  The  contents  of 
the  cysts  are  various,  in  most  cases  of  an  amber  colour,  in  others  darker 
from  altered  blood  pigment,  in  others  quite  black.  These  varieties  in 
the  colours  of  the  cyst  contents  produce  a  variegated  appearance  in  the 
colour  of  the  mass.  The  cysts  are  entirely  distinct  and  separate  from 
one  another,  and  also  from  the  pelvis  of  the  kidney,  so  that  their  contents 
cannot  be  emptied  by  pressure.  On  close  inspection  of  the  section,  remains 
of  renal  tissue  can  be  seen  in  between  contiguous  or  adjacent  cysts,  and, 
thanks  to  this,  a  considerable  amount  of  renal  tissue,  although  in  an 
attenuated  form,  may  exist  scattered  between  the  neighbouring  cysts  in 
an  organ  which  at  first  sight  presents  no  resemblance  to  a  kidney.  On 
microscopic  examination,  the  cysts  are  found  to  be  lined  with  a  flattened 
epithelium,  and  the  remains  of  kidney  substance  lying  between  adjacent 
cysts  may  show  signs  of  fibrosis. 

All  distinction  between  the  cortex  and  the  medulla  is  lost  in  cases  of 
advanced  cystic  disease;  in  some,  however,  it  may  be  detected  that  the 
cyst  formation  is  more  marked  in  the  cortex  than  in  the  medulla ;  in  other 
and  rarer  cases  the  converse  is  the  case,  the  cystic  disease  being  much  more 
marked  in  the  medulla  than  in  the  cortex,  and  the  writer  has  seen  one  case 
where  the  medulla  was  extensively  affected  and  the  cortex  nearly  intact. 

In  some  cases  of  general  cystic  disease  of  the  kidney,  small  cysts  may 
be  found  underneath  the  mucous  membrane  of  the  pelvis  and  of  the  upper 
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part  of  the  ureter ;  and  in  a  certain  proportion  of  cases  of  cystic  disease, 
cysts  are  found  in  other  parts  of  the  body,  more  especially  in  the  liver, 
the  brain,  and  occasionally  in  the  thymus  and  other  glands.  The  liver, 
however,  is  the  organ  which  is  more  especially  liable  to  contain  cysts,  and 
in  some  instances  they  reach  quite  a  high  degree  of  development ;  and  in 
such  cases  this  organ  commonly  shows  the  presence  of  overgrowth  of 
fibrous  tissue.  It  is  a  point  of  some  importance  in  the  pathology  of  this 
condition,  that  the  cystic  disease  which  advances  to  such  a  high  degree  in 
the  kidney  is  found  in  other  parts  of  the  body,  such  as  the  liver  and  brain. 

The  heart  in  cases  of  general  cystic  disease  may  be  hypertrophied,  but 
this  is  not  constant,  and  the  arteries  do  not  show  the  marked  changes 
associated  with  the  extreme  forms  of  granular  kidney  and  of  some  varieties 
of  Blight's  disease.  This  is  a  fact  of  some  importance,  as  regards  the  view 
frequently  held,  that  the  cardiac  hypertrophy  in  renal  disease  is  entirely 
dependent  on  the  diminution  of  the  renal  substance.  General  cystic 
disease  and  hydronephrosis  afford  two  examples  of  morbid  processes  which 
greatly  diminish  the  available  amount  of  renal  tissue,  but  in  neither  case 
is  cardiac  hypertrophy  a  marked  or  invariable  result. 

The  pathology  of  these  cases  is  exceedingly  obscure.  It  is  thought  by 
some  that  they  arise  in  the  same  way  as  the  congenital  form,  either  as  a 
result  of  obstruction  of  the  straight  tubules  from  atresia,  perhaps  produced 
by  inflammatory  trouble,  or  else  as  a  result  of  the  cystic  degeneration  of  the 
embryonic  Wolffian  bodies.  It  is  possible,  however,  that  cystic  disease  of  the 
kidney  is  really  more  of  the  nature  of  a  growth,  and  the  presence  in  some 
of  the  typical  cases  of  cysts  in  other  parts  of  the  body,  such  as  the  liver, 
might  be  used  as  an  argument  in  favour  of  this  view.  Certainly,  some 
cases  of  cystic  disease  are  dependent  on  the  formation  of  adenomata  in  the 
kidney,  which  subsequently  undergo  degeneration,  with  the  formation  of 
cysts,  and  in  some  of  these  cases  secondary  deposits,  with  an  adenomatous 
structure,  may  occur.  The  main  argument  against  cystic  disease  being 
really  of  the  nature  of  a  growth,  may  be  found  in  the  fact  that  it  is  usually 
bilateral,  but  this  is  not  conclusive,  as  bilateral  disease  of  the  nature  of 
growths  may  occur  in  other  organs,  e.g.  the  ovary. 

Symptoms. — The  adult  form  of  the  disease  produces  in  a  great 
number  of  cases  no  symptoms  at  all,  and  the  condition  is  discovered  acci- 
dentally in  the  post-mortem  room.  In  other  cases  the  disease  runs  a  latent 
course,  and  then  suddenly  ursemic  symptoms  develop,  causing  death ;  and  in 
a  third  group  of  cases  the  condition  produces  more  or  less  marked  symp- 
toms, which  in  a  number  of  cases  may  enable  the  disease  to  be  diagnosed. 
In  the  last  group  of  cases,  where  symptoms  are  present,  they  may  be 
present  for  a  considerable  number  of  years,  as  for  instance  in  one  case  the 
condition  was  diagnosed  four  years  before  it  caused  the  death  of  the 
patient  from  uraemia.  In  the  great  majority  of  cases,  however,  symptoms 
are  not  produced  vmtil  towards  the  termination  of  the  patient's  life,  and 
life  is  not  prolonged  for  more  than  a  few  weeks  or  months  after  the  first 
onset  of  symptoms.  The  most  common  effects  produced  by  the  disease  are, 
first  of  all,  a  general  loss  of  strength  and  energy,  together  with  pain  in  the 
back.  Soon  nausea  and  vomiting  may  develop,  and  the  patient  seeks 
advice,  owing  to  these  symptoms.  In  a  small  proportion  of  cases  the 
occurrence  of  hEematuria,  often  profuse,  is  the  first  indication  of  ill  health, 
and  in  the  cases  of  general  failure  of  strength  ha^matmia  is  not  uncommon. 
The  most  characteristic  symptoms  produced  by  the  disease  in  adults  are 
the  general  failure  of  strength,  emaciation,  pain  in  the  back,  and  haema- 
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turia.  Dropsy  is  rare,  but  occasionally  very  slight  pitting  of  the  skin  may 
be  present.  The  urine  is  abundant,  pale,  of  low  specific  gravity,  and  com- 
monly contains  traces  of  albumin ;  in  other  words,  it  resembles  the  urine 
that  is  secreted  in  cases  of  granular  kidney.  In  some  cases  the  first 
symptom  that  has  attracted  notice  has  been  the  development  of  intestinal 
obstruction,  from  the  pressure  of  the  renal  tumours  on  the  colon. 

The  main  interest  of  the  condition,  from  a  clinical  point  of  view,  lies  in 
the  fact  that  it  is  a  disease  in  which  the  amount  of  kidney  tissue  is  very 
greatly  diminished,  but  the  remaining  portion  is  not  profoundly  disorganised. 
The  symptoms  the  patient  suffers  from,  as  the  result  of  this  lesion,  are 
loss  of  strength,  emaciation,  with  the  excretion  of  an  abundant  dilute  urine  ; 
and  the  fatal  termination  is  commonly  uraemia.  The  ureemia  in  cases  of 
cystic  kidney  is  often  extremely  sudden  in  its  onset,  and,  as  mentioned 
above,  it  may  be  the  first  symptom  of  ill  health.  In  such  cases  the  uraemia 
is  usually  of  the  acute  or  fulminating  type,  and  characterised  by  the  occur- 
rence of  epileptiform  seizures,  delirium,  and  coma.  In  others,  especially 
where  the  malady  has  already  produced  the  symptoms  described  above, 
the  uraemia  resembles  more  the  latent  uraemia  seen  in  calculous  obstruction, 
and  in  other  diseases  of  the  kidney.  The  patient  then  suffers  from  slight 
nausea,  cramps,  twitchings  of  the  muscles,  the  temperature  becomes  sub- 
normal, and  the  pupils  contracted ;  but  the  grave  and  severe  symptoms 
which  are  usually  seen  in  acute  uraemia  do  not  necessarily  occur  in  this 
variety.  In  most  cases,  dyspncea  is  a  marked  symptom  towards  the  end ; 
the  patient  becomes  more  drowsy  and  finally  comatose,  but  death  may 
occur  suddenly,  from  respiratory  failure,  in  such  cases  without  coma. 

In  cases  of  cystic  kidney,  where  uraemia  supervenes,  the  quantity  of 
urine  is  usually  diminished,  but  complete  suppression  may  not  occur  even 
in  fatal  cases. 

Diagnosis. — In  many  cases,  owing  to  the  absence  of  symptoms,  the 
condition  is  not  diagnosed.  In  others,  where  the  malady  is  latent  until  it 
produces  intestinal  obstruction,  errors  of  diagnosis  may  arise  unless  both 
loins  be  carefully  examined,  and  a  tumour  found  on  both  sides,  which  is 
one  of  the  most  characteristic  features  of  the  disease.  In  the  majority  of 
cases  the  palpation  of  the  abdomen  reveals  the  nature  of  the  tumour,  not 
only  owing  to  its  having  the  characters  of  bilateral  renal  tumour,  but  also 
owing  to  the  ease  with  which  the  irregularities  on  the  surface,  dependent 
on  the  individual  cysts,  may  be  detected. 

Prognosis. — The  prognosis  of  the  condition  depends  mainly  on 
whether  the  malady  is  causing  symptoms.  Where  symptoms  are  produced, 
the  disease  usually  destroys  life  in  the  course  of  a  few  months,  but  a  case 
has  come  under  the  observation  of  the  writer  where  the  condition  was 
recognised  ten  years  before  death.  In  all  cases,  however,  there  is  always 
a  risk  of  the  sudden  onset  of  uraemia. 

Treatment. — In  the  rare  cases  where  the  disease  is  unilateral,  the 
kidney  may  be  removed ;  and  such  cases  have  been  recorded,  where  the 
patient  has  remained  alive  and  well  several  years  after  the  operation. 
Surgical  interference,  however,  even  of  the  nature  of  an  exploratory 
laparotomy,  is  dangerous  where  the  kidneys  are  both  affected,  and  may 
precipitate  an  attack  of  fatal  uraemia.  The  disease  is  beyond  treatment 
except  in  so  far  that  it  should  be  treated  dietetically  and  hygienically,  in 
the  same  manner  as  cases  of  Bright's  disease,  but  there  is  no  treatment 
known  to  modify  or  arrest  the  course  of  the  malady. 
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HYDEONEPHEOSIS. 

Hydronephrosis  is  a  condition  in  which  the  kidney  is  distended 
with  pent-up  urine,  as  a  result  of  obstruction,  usually  of  the  ureter 
only,  but  sometimes  of  the  bladder  or  urethra  as  well.  Hydronephrosis 
may  be  congenital  or  acquired,  but  even  when  acquired  it  is  not  un- 
commonly dependent  on  some  apparently  slight  congenital  malformation. 

Etiology. — Congenital  hydronephrosis  is  not  uncommonly  dependent 
upon  an  imperforate  urethra,  and  in  this  condition  the  kidneys  may 
undergo  such  extreme  dilatation  as  to  offer  a  mechanical  impediment  to 
birth.  In  a  large  proportion  of  all  congenital  cases,  the  hydronephrosis  is 
double.  Congenital  hydronephrosis,  like  congenital  cystic  disease  of  the 
kidney,  may  be  associated  with  malformations  in  other  parts  of  the  body, 
such  as  club  foot,  imperforate  anus,  etc. 

Acquired  hydronephrosis  is  always  dependent  on  an  imj^ediment  to  the 
exit  of  urine,  and  in  the  great  majority  of  cases  the  obstruction  is  situated 
in  some  part  of  the  ureter,  and  even  as  low  down  as  its  entrance  into  the 
bladder.  The  most  common  cause  is  obstruction  arising  from  the  impac- 
tion of  a  stone,  and  it  is  not  very  rare  for  a  stone  to  become  impacted 
at  the  point  of  entrance  of  the  ureter  into  the  bladder,  although  it  is  more 
usual  for  the  obstruction  to  be  at  the  point  where  the  ureter  leaves  the 
renal  pelvis.  In  other  cases,  the  obstruction  is  due  to  the  pressure  of  a 
tumour  on  the  ureter,  and  this  is  more  especially  the  case  in  uterine 
carcinoma  and  fibroids.  The  cicatricial  contraction  and  thickening  of 
the  fibrous  tissue  of  the  pelvis,  following  on  attacks  of  pelvic  peritonitis 
and  cellulitis,  is  also  not  an  uncommon  cause.  Occasionally,  an  ovarian 
tumour  has  caused  obstruction  to  the  flow  of  urine  in  the  ureter. 

Thickening  and  obstruction  of  the  ureter  itself,  as  a  result  of  mflam- 
mation  of  its  walls,  dependent  on  the  former  passage  of  a  calculus,  is  found 
in  some  cases.  The  ureter  may  also  become  kinked,  as  a  result  of  adhesion 
to  surrounding  structures,  following  on  an  attack  of  peritonitis.  In  a 
considerable  proportion  of  cases,  some  comparatively  trivial  anomaly  is 
present,  such  as  a  supernumerary  renal  artery,  passing  over  the  anterior  sur- 
face of  the  ureter,  or  the  ureter  is  preternaturally  narrow,  and  is  implanted 
at  an  angle  into  the  wall  of  the  renal  pehds.  It  is  more  especially  in  these 
conditions  of  slight  anomalies  in  the  arrangement  of  the  renal  artery  and 
of  the  ureter,  that  the  existence  of  movable  kidney  acts  as  a  predisposmg 
cause  for  the  production  of  hydronephrosis. 

Some  remarkable  cases  of  intermittent  hydronephrosis,  occurring  simul- 
taneously with  the  menstrual  periods,  are  occasionally  seen.  lu  some  of 
these  cases  a  history  of  a  former  attack  of  pelvic  peritonitis  or  cellulitis 
may  be  obtained,  and  it  is  probable  that  in  such  cases  the  shght  swelling 
of  the  pelvic  organs  produced  during  the  menstrual  period,  together  with 
the  adhesions  resulting  from  the  former  inflammatory  disorder,  are  sufficient 
to  mechanically  kink  the  ureter  temporarily. 

In  cases  in  which  the  obstruction  of  the  ureter  arises  from  the  presence 
of  tumours  in  the  pelvis,  as  in  carcinoma  of  the  uterus  and  fibroids,  the 
hydronephrosis  is  often  double. 

Morbid  anatomy. — Obstruction  of  the  ureter  leads  first  of  all  to 
dilatation  of  the  ureter  and  of  the  renal  pelvis.  Soon  the  papillae  of  the 
pyramids  become  flattened  out  and  compressed,  and  this  process  goes  on, 
until  finally  the  kidney  is  distended  into  a  sac  of  very  varying  size  but 
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often  as  big  as  a  man's  head.  On  section  of  the  dilated  organ,  it  is  found 
to  be  sacculated,  the  partitions  separating  the  various  loculi  being  formed 
by  the  connective  tissue  accompanying  the  blood  vessels  as  they  pass  up 
between  the  pyramids.  In  advanced  cases  the  kidney  may  be  distended  so 
as  to  form  a  mere  sac,  the  wall  of  which,  in  places,  may  not  be  more  than 
one-eighth  of  an  inch  in  thickness.  This  extreme  distension  of  the  kidney 
only  supervenes  in  cases  in  which  the  affection  is  unilateral.  Where  the 
cause  operates  bilaterally,  the  degree  of  the  distension  of  the  kidney  is, 
except  in  the  congenital  cases,  more  moderate,  the  medullary  portion  of  the 
kidney  being  flattened  out  but  the  cortex  still  remaining  distinct,  and  the 
enlargement  of  the  organ  very  much  more  moderate. 

A  very  considerable  atrophy  of  the  tubular  structures  of  the  kidney 
ensues  as  a  result  of  the  obstruction,  many  tubules  shedding  their  cells,  and 
in  others  the  cells  become  hyaline  or  glass-like,  losing  all  their  character- 
istic structure.  The  glomerular  chambers  become  very  considerably 
dilated,  the  capillary  tuft  remaining  in  the  centre  of  a  large  dilated 
chamber.  Although  very  extensive  changes  take  place  in  the  epithelial 
structures  of  the  kidney,  yet  a  considerable  amount  of  renal  tissue  remains 
spread  out,  forming  the  wall  of  the  sac.  In  some  cases,  especially  where 
the  kidney  is  not  greatly  enlarged,  there  is  a  certain  amount  of  interstitial 
inflammation,  especially  in  the  medullary  portion  of  the  kidney  between 
the  tubules,  and  as  a  result  of  this,  an  overgrowth  of  fibrous  tissue  may 
occur,  causing  considerable  induration  and  overgrowth  of  the  fibrous  tissue 
of  the  organ. 

When  the  ureter  is  obstructed  experimentally  in  animals,  as  by  ligature, 
hydronephrosis  or  pyonephrosis  invariably  supervenes ;  but  in  the  human 
subject  the  impaction  of  a  calculus  in  the  ureter  is  not  always  followed 
by  the  development  of  hydronephi'osis.  Complete  suppression  may  ensue 
in  a  certain  proportion  of  cases.  It  is  rather  remarkable  that,  experi- 
mentally, obstruction  of  the  ureter,  even  when  complete,  fails  to  produce 
permanent  suppression,  although  in  the  human  subject  such  may  cer- 
tainly continue  for  as  long  a  period  as  ten  days  without  the  supervention 
of  hydronephrosis. 

Experimentally,  the  most  characteristic  changes  produced  in  the 
kidney,  apart  from  the  mere  distension  of  the  organ,  are  the  changes 
which  occur  in  the  cells  of  the  tubules;  these  undergo  atrophy,  and  in 
addition  they  lose  their  characteristic  structure,  and  become  hyaline  and 
glass-like. 

If  in  the  hydronephrosis  produced  experimentally  the  obstruction  is 
relieved  by  draining  the  ureter,  a  genuine  atrophy  of  the  kidney  is  produced. 
The  kidney  returns  very  completely  to  its  former  shape,  but  is  very  much 
reduced  in  size,  and  the  urine  secreted  by  such  an  atrophied  kidney,  produced 
experimentally,  is  very  small  in  quantity  and  low  in  specific  gravity.  The 
fact  that  such  a  complete  atrophy  can  be  produced  experimentally,  as  a 
result  of  ligature  of  the  ureter,  with  subsequent  drainage  of  the  hydro- 
nephrosis produced,  may  perhaps  throw  some  light  on  the  atrophy  of  the 
kidney  that  is  not  uncommonly  seen  in  the  kidney  in  the  human  subject 
as  a  remote  effect  of  calculous  disease. 

The  fluid  that  is  contained  in  hydronephrotic  kidneys  in  the  human 
subject  is  usually  limpid  and  of  a  low  specific  gravity,  containing  traces  of 
urea  and  other  urinary  ingredients,  and,  in  addition,  it  is  usually  albumin- 
ous. In  some  cases  hsemorrhage  may  occur  into  the  hydronephrosis,  so 
that  the  fluid  contains  more  or  less  altered  blood  pigment,  and  in  rare 
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cases  the  hfemorrhage  is  so  severe  in  amount  that  the  whole  of  the 
hydronephrotic  tumour  becomes  converted  into  one  large  laminated  blood 
clot,  producing  the-  appearance  of  a  solid  tumour.  In  cases  of  unilateral 
hydronephrosis,  the  opposite  kidney  usually  shows  signs  of  hypertrophy. 
In  the  slighter  forms  of  hydronephrosis,  more  especially  where  the  disease 
is  double,  the  distension  of  the  kidney  is  small  in  amount,  and  the  fluid 
contained  resemljles  very  dilute  urine  in  its  composition. 

Symptoms. — The  symptoms  of  hydronephrosis  depend  very  largely 
on  its  cause.  In  cases  where  slight  degrees  of  the  condition  are  produced 
by  the  pressure  of  pelvic  tumours,  such  as  uterine  carcinoma,  and  where 
the  obstruction  to  the  ureters  is  only  partial,  the  only  evidence  of  the 
existence  of  this  grave  complication  is  frequently  the  passage  of  very  dilute 
urine.  Where  a  complete  hydronephrosis  is  produced  on  one  side,  however, 
the  examination  of  the  urine  is  negative,  owing  to  the  fact  that  the 
opposite  healthy  kidney  produces  the  normal  quantity  of  urine,  the 
secretion  of  the  affected  kidney  being  pent  up  behind  the  obstruction. 

Pain  is  usually  a  more  or  less  prominent  feature,  more  especially  where 
the  disease  supervenes  as  a  result  of  calculous  obstruction,  but,  in  addition 
to  the  pain  produced  by  the  obstruction,  pain  in  the  back  and  severe  pain 
in  the  hypochondrium  are  often  present,  more  especially  where  the  kidney 
undergoes  great  distension. 

Nausea  and  vomiting  are  often  also  prominent  symptoms,  and  these 
may  be  so  severe  as  to  suggest  the  presence  of  intestinal  obstruction.  In 
some  cases  constipation  is  produced  by  the  pressure  of  the  renal  tumour 
on  adjoining  viscera,  and,  in  at  least  one  case,  heematemesis  is  said  to  have 
occurred  as  a  result  of  the  pressure  of  the  tumour  on  the  vessels  of  the 
stomach.  In  the  majority  of  cases  the  presence  of  a  renal  tumour  can  be 
detected,  and  hydronephrotic  tumours  are  characterised,  not  only  by 
conforming  to  the  usual  type  of  a  renal  tumour,  but  also,  owing  to  their 
very  rounded  and  smooth  outline.  Of  all  the  varieties  of  renal 
tumours,  they  are  the  ones  which  are  most  likely  to  fill  up  the  loin,  so  that 
on  palpating  the  abdomen  with  one  hand  on  the  loin,  and  the  other  on  the 
anterior  surface  of  the  tumour,  the  whole  mass  can  be  easily  felt,  and 
fluctuation  often  detected.  In  some  cases,  more  especially  in  movable 
kidney,  or  in  cases  where  the  hydronephrosis  depends  on  obstruction  caused 
by  some  pelvic  inflammation,  the  hydronephrosis  is  intermittent,  and  the 
patient  gives  the  characteristic  history  that  suddenly  a  large  quantity  of 
urine  is  passed  synchronously  with  the  subsidence  of  the  tumour. 

As  mentioned  above,  these  cases  of  intermittent  hydronephrosis  some- 
times recur  synchronously  with  the  menstrual  periods ;  more  often  it  is 
difficult  to  account  for  the  intermittence,  but  when  this  symptom  is  present 
it  is  very  characteristic. 

The  amount  of  pain  that  is  felt  in  cases  of  hydronephrosis  depends 
mainly  on  two  facts — first,  whether  the  hydronephrosis  is  produced  rapidly ; 
and,  secondly,  whether  the  distension  of  the  kidney  reaches  a  very  high 
degree.  If  the  two  conditions  are  combined,  the  amount  of  pain  may  be 
very  great,  in  others  it  is  not  a  prominent  symptom. 

Fever  and  rigors  are  not  usually  present,  except  as  a  result  of  septic 
infection,  and  the  conversion  of  the  hydronephrosis  into  a  pyonephrosis. 

Where  the  condition  is  double,  in  adults  ursemia  supervenes  and  is 
usually  of  a  chronic  type,  the  patient  becomes  delirious,  and  suffers  from 
twitchings  and  other  convulsive  seizures,  the  temperature  becomes  sub- 
normal ;  coma  and  death  ultimately  supervene.     This  is  not  an  uncommon 
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mode  of  termination  in  cases  of  carcinoma  of  the  uterus,  where  the  ureters 
have  been  involved. 

Diagnosis. — In  cases  of  intermittent  hydronephrosis,  the  occasional 
passage  of  a  large  quantity  of  urine,  together  with  the  temporary  subsid- 
ence of  the  tumour,  renders  the  diagnosis  easy,  as  there  is  no  other  con- 
dition with  which  it  may  be  confounded. 

In  other  cases,  where  the  condition  is  persistent,  the  diagnosis  is  often 
exceedingly  difficult,  and  the  tumour  may  be  mistaken  for  tumour  of 
another  organ,  such  as  the  spleen,  or  liver,  or  for  an  ovarian  tumour ;  or 
the  nature  of  the  tumour  may  be  mistaken,  so  that  it  is  looked  upon 
as  a  pyonephrosis,  or  as  due  to  a  solid  enlargement  of  the  kidney. 
Where  the  hydronephrotic  tumour  is  of  very  great  size,  it  may  be 
confounded  with  localised  ascites,  but  the  most  common  mistake  is  for 
the  hydronephrosis  to  be  erroneously  diagnosed  as  a  splenic,  ovarian,  or 
hydatid  tumour. 

It  is  liable  to  be  confounded  with  splenic  tumour,  owing  to  the  fact 
that  occasionally  splenic  tumours  are  vertical  in  position.  The  renal  origin 
of  the  tumour  can  generally  be  recognised,  if  attention  be  paid  to  the  points, 
that  renal  tumours,  and  more  especially  hydronephrotic  tumours,  possess 
rounded  margins,  that  they  are  slightly  movable  on  respiration,  and  that  the 
colon  can  often  be  demonstrated  by  palpation  or  percussion  to  pass  over 
the  front  of  the  tumour.  This  is,  however,  not  an  absolute  criterion 
between  splenic  and  renal  tumom's,  as  occasionally  the  colon  may  pass 
over  the  tip  of  an  enlarged  spleen.  The  fact  that  the  tumour  fills  up  the 
loin,  and  the  fact  that  it  is  possible  to  pass  the  hand  below  it,  are  valuable 
means  of  distinguishing  it  from  ovarian  tumours.  A  hydronephrotic 
tumour  may  sometimes  be  confounded  with  a  perinephritic  abscess, 
but  in  the  latter  condition  the  pain,  the  fever,  and  the  constitutional 
disturbance  are  usually  greater,  and  the  mass  is  generally  more  fixed. 

Prognosis. — The  prognosis  depends  mainly  on  whether  the  affection 
is  unilateral  or  bilateral;  in  the  former  condition  the  disease  is  not 
necessarily  dangerous  to  life,  but  the  cause  that  has  produced  the  unilateral 
hydronephrosis  may  be  one  that  may  operate  bilaterally,  as  in  the  case  of 
calculous  chsease,  and  this  risk  must  be  borne  in  mind.  Where  both 
kidneys  are  affected,  as  in  carcinoma  of  the  uterus,  the  prognosis  is 
necessarily  very  grave. 

Unilateral  hydronephrosis  may  be  fatal  from  the  effects  of  the 
pressure  exerted  on  surrounding  organs,  e.g.  intestinal  obstruction,  more 
commonly  perhaps  by  the  fluid  becoming  infected  and  so  becoming  con- 
verted into  a  pyonephrosis.  Eupture  of  the  sac  is  exceedingly  rare,  but 
has  occurred. 

Treatment. — The  treatment  of  hydronephrosis  is  usually  surgical, 
and  consists  either  in  tapping  the  distended  kidney,  or  in  draining  it,  or  in 
the  performance  of  nephrectomy.  Draining  the  kidney  is  the  procedure  that 
is  usually  adopted,  and,  during  the  course  of  the  operation,  search  should 
be  made  for  stone,  as  the  impaction  of  one  is  such  a  frequent  cause  of  this 
condition.  In  many  cases,  however,  the  kidney  is  so  disorganised,  as  a 
result  of  the  obstruction,  that  it  is  of  httle  service  to  the  patient,  and,  pro- 
vided the  other  kidney  is  sound  and  performing  its  functions  properly,  it 
may  be  desirable  to  remove  the  hydronephrotic  kidney.  The  more  usual 
procedure  is  to  drain  the  kidney  first,  and  then,  if  the  obstruction  cannot 
be  found,  or  if,  as  a  result  of  the  operation,  the  obstruction  is  not  relieved, 
the  remains  of  the  kidney  may  be  removed  at  a  second  operation,  although 
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considerable  difficulty  may  be  experienced  as  the  result  of  adhesions  to 
surrounding  organs ;  and  in  some  cases,  both  of  hydronephrosis  and  of 
pyonephrosis,  it  may  be  desirable  to  remove  the  kidney  without  prior 
drainage. 

NEW   FOEMATIONS. 

Etiology  and  morbid  anatomy. — The  kidney  is  occasionally 
the  seat  of  either  simple  or  malignant  growths ;  the  former  are  merely  of 
pathological  interest,  and  are  of  no  very  great  clinical  importance.  Adeno- 
mata, fibromata,  and  gummata  are  by  no  means  uncommon,  and  adenomata, 
in  the  form  of  small  growths,  from  the  size  of  a  pin's  head  to  a  split  pea, 
are  not  uncommon  in  cases  of  granular  contracted  kidney,  and  e\'en  in 
healthy  kidneys ;  they  occasionally  reach  a  larger  size.  They  are  mainly 
of  interest  from  the  fact  that  some  of  the  more  malignant  forms  of  renal 
growth  ha\'e  also  an  adenomatous  structure. 

Fibromata  are  seen  in  the  form  of  small  fibrous  growths  in  the 
pyramidal  portion  of  the  kidney,  and  also  in  the  rare  form  of  multiple 
growths  in  the  capsule  of  the  organ.  The  latter  are  sometimes  associated 
with  fibromata  of  the  ovary  and  of  other  parts. 

Small  lipomata  are  also  occasionally  seen,  but  some  growths  described 
as  lipomata  are  really  instances  of  tumours  occurring  in  adrenal  rests,  the 
cells  of  which  are  loaded  with  fat.  The  removal  of  the  fat  in  these  cases 
will  reveal  the  typical  structure  of  the  adrenal  growths. 

Angeiomata  are  occasionally  found.  Leukemic  tumours  and  lymph- 
adenomatous  secondary  growths  are  also  frequently  present  in  cases  of 
leuktemia  and  of  Hodgkin's  disease. 

All  these  growths  are  mainly  of  pathological  interest.  The  more  serious 
growths  affecting  the  kidney  are  adenoma,  sarcoma,  and  carcinoma.  Sar- 
coma may  occur  in  utero,  the  child  being  born  with  a  large  sarcomatous 
tumour  occupying  the  region  of  one  kidney.  They  are  also  not  uncommon 
in  childhood,  but  they  may  occur  in  the  adult. 

True  cancer  of  the  kidney  is  most  frequently  seen  after  40  years  of  age. 
Carcinoma  of  the  kidney  is  more  common  in  males  than  in  females,  but 
there  is  no  great  difference  in  the  frequency  of  affection  of  either  kidney ; 
according  to  some  writers,  the  right  kidney  is  affected  a  little  more  fre- 
quently, according  to  others  the  left. 

The  sarcomata  affecting  the  kidney  are  sometimes  the  rare  form  known 
as  alveolar  sarcoma,  more  commonly  they  are  round  or  spindle-celled 
sarcoma.  Not  infrequently  the  tumour  mass  contains  fibres  of  striated 
muscular  tissue,  and  to  these  tumours  the  name  of  rhabdomyoma  has  been 
given.  This  form  is  not  uncommon  in  the  congenital  variety  of  the  disease, 
but  it  is  also  found  in  the  sarcomata  affecting  the  young.  Many  of  the 
congenital  renal  tumours  contain  such  varied  elements  that  they  are  often 
better  described  as  adenomata  than  as  sarcomata. 

Melanotic  sarcoma,  in  the  form  of  secondary  nodules  affecting  this 
structure,  when  the  primary  seat  of  the  disease  is  in  some  other  part,  as  for 
instance  the  eyeball,  is  occasionally  seen.  Melanotic  sarcoma  affecting  the 
kidney  is  in  some  cases  accompanied  by  melanuria,  but  melanuria  is  not 
characteristic  of  the  condition,  and  it  may  occur  apart  from  the  presence  of 
melanotic  sarcoma  in  the  kidney,  the  morbid  growth  being  in  some  other 
organ,  as  for  instance  in  the  liver ;  and  melanuria  is  said  to  have  occurred 
without  the  presence  of  melanotic  sarcoma  in  any  part  of  the  body. 
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The  carcinomata  affecting  the  kidney  present  considerable  differences 
in  microscopic  character :  in  some  cases  they  are  of  the  ordinary  encephaloid 
variety,  rich  in  cells,  the  amount  of  fibrous  tissue  separating  the  groups  of 
cells  being  small  in  amount.  In  other  cases  the  growth  has  more  of  the 
characters  of  a  malignant  adenoma,  the  cells  being  arranged  in  such  a 
manner  as  to  simulate  a  glandular  structure. 

In  most  of  the  cases  of  carcinoma  of  the  encephaloid  variety,  the 
growth  is  exceedingly  soft,  and  in  places  is  apt  to  undergo  colloid  degenera- 
tion ;  in  some  instances  necrotic  changes  occur  leading  to  the  breaking  down 
of  the  growth,  with  the  formation  of  abscess-like  cavities ;  in  others,  haemor- 
rhage has  occurred, — with  the  result  that  the  section  of  cancer  of  the  kidney 
presents  a  great  variety  of  appearances.  In  rare  instances  the  formation 
of  fibrous  tissue  occurs  to  such  an  amount  as  to  entitle  the  growth  to  be 
described  as  a  scirrhus. 

Epithelioma  is  occasionally  met  with,  and  here  the  cells  are  usually  of  the 
cylindrical  or  columnar  form,-  enclosing  a  lumen,  so  that  the  morbid  growth 
simulates  somewhat  closely  the  appearance  of  a  tubular  gland.  Squamous 
epithelioma,  affecting  the  kidney  primarily,  has  also  been  described.  In 
one  case,  recorded  by  Morris,  the  morbid  growth  began  in  the  pelvis  of  the 
kidney,  and  the  secondary  deposits,  which  were  widespread  in  the  body, 
repeated  the  structure  of  a  squamous  epithelioma. 

Malignant  growths  which  arise  in  accessory  suprarenal  bodies,  so- 
called  adrenal  rests,  resemble  sarcomata  and  adenomata  in  appearance. 
These  adrenal  rests  are  not  uncommonly  situated  in  the  cortex  of  the 
kidney  just  beneath  the  capsule,  and  growths  affecting  them,  even  when  of 
large  size,  may  sometimes  be  dissected  away  from  the  kidney  substance ;  in 
other  cases  they  grow  into  and  infiltrate  it.  These  growths  always  contain 
a  considerable  amount  of  fat,  but  when  this  has  been  removed  they  show 
the  typical  structure  of  the  suprarenal  body ;  and  this  structure  is  also 
found  in  secondary  growths,  which  may  be  found  in  the  glands  and  in 
other  parts. 

Villous  tumours  of  the  renal  pelvis  are  sometimes  found,  and  in  some 
cases  the  growth  of  these  may  be  so  luxuriant  as  to  form  a  large  mass,  which 
spreads  up  into  the  calyces  of  the  kidney,  and  may  in  this  way  produce  a 
very  large  renal  tumour. 

Myxoma  of  the  kidney  has  also  been  described. 

Malignant  disease  of  the  kidney  usually  begins  in  the  cortex  of  the 
organ,  and  more  frequently  at  one  extremity.  The  different  forms  spread 
with  varying  degrees  of  rapidity,  but  very  often  the  shape  of  the  organ  is 
maintained,  notwithstanding  the  large  size  the  growth  reaches.  In  other 
cases  the  growth  spreads  through  the  capsule  of  the  organ,  and  spreads  by 
mere  continuity  to  the  adjacent  retroperitoneal  structures,  but  both  sar- 
comata and  carcinoma  may,  however,  reach  a  very  large  size  without  the 
disease  spreading  beyond  the  capsule  of  the  organ.  In  some  cases  of  epi- 
thelioma and  of  papilloma,  the  disease,  however,  begins  in  the  renal  pelvis, 
and  spreads  into  the  substance  of  the  organ  through  the  calyces.  The 
growths  beginning  in  the  accessory  suprarenals  do  not  generally  run  a 
rapid  course,  and  they  frequently  enlarge  in  such  a  manner  as  to  push 
the  kidney  substance  before  them,  so  that  they  can  be  removed.  In 
others  the  growth  is  large,  and  it  is  probable  that  some  cases  described  as 
renal  sarcomata  are  really  of  adrenal  origin. 

Mahgnant  disease,  especially  carcinoma,  has  a  great  tendency  to  spread 
into  the  renal  vein,  and  through  this  into  the  vena  cava ;  and  the  growth, 
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may  in  this  way  not  only  block  the  renal  vein  on  the  affected  side,  but 
also  its  fellow  on  the  opposite  side,  together  with  the  whole  vena  cava. 
In  a  considerable  proportion  of  cases,  estimated  by  most  authorities  at 
a  little  less  than  one-half,  the  growth  remains  limited  to  the  kidney.  In 
others,  secondary  deposits  have  occurred,  and  the  infection,  as  in  other  cases 
of  cancer,  occurs  through  the  blood  vessels  or  through  the  lymphatic 
system.  Owing  to  the  frequency  of  the  involvement  of  the  renal  vein  by 
the  growth,  the  vascular  system  often  plays  a  great  part  in  the  dissemina- 
tion of  the  secondary  growths.  Secondary  deposits  are  found  most  often 
in  the  lungs,  then  in  the  liver,  and  then  in  the  lumbar  glands. 

Symptoms.  — The  benign  tumours  of  the  kidney  usually  give  rise  to 
no  symptoms.  In  some  cases  of  adenoma,  affecting  the  organ  extensively 
and  undergoing  cystic  degeneration,  the  cases  may  present  clinically  the 
symptoms  of  Bright's  disease,  or  those  of  so-called  cystic  degeneration  of 
the  kidney ;  such  cases,  however,  are  very  rare.  In  cases  of  papilloma,  or 
villous  tumour  of  the  pelvis  of  the  kidney,  the  only  symptoms  produced 
are  haematuria  and  attacks  of  pain,  simulating  those  of  renal  colic,  and 
dependent  on  the  detachment  of  portions  of  the  tumour  mass  and  their 
temporary  impaction  in  the  ureter. 

In  malignant  disease  of  the  kidney  the  characteristic  features  are  pain, 
together  with  hsematuria  and  the  presence  of  a  tumour.  In  some  cases  a 
varicocele  has  also  developed,  dependent  in  all  probabihty  on  the  obstruc- 
tion to  the  return  of  blood  from  the  spermatic  vein.  Varicocele  is  seen, 
not  only  when  the  renal  growth  affects  the  left  kidney,  but  also  when  the 
disease  is  on  the  right  side,  and  in  both  cases  is  dependent  on  the  tumour 
mass  interfering  with  the  return  of  the  blood  through  the  spermatic  vein  ; 
although,  when  the  disease  is  on  the  left  side,  this  explanation  is  more 
simple,  owing  to  the  fact  that  the  left  spermatic  vein  opens  into  the  renal 
vein.  In  the  great  majority  of  cases  the  renal  tumour  can  be  detected  at 
the  time  the  patient  comes  under  observation,  and  often  it  is  of  very  large 
size.  It  presents  the  usual  characteristics  of  a  renal  tumour,  having  a 
rounded  outline  and  filling  the  loin,  the  latter  characteristic  being  most 
evident  on  bimanual  examination.  The  colon  can  frequently  be  detected 
by  palpation  in  front  of  the  tumour  mass.  The  tumour  moves  slightly 
with  respiration,  and  this  occurs,  although  to  a  less  extent,  even  when  it  is 
adherent  to  the  parietes.  Although  such  renal  tumours  move  with  respii'a- 
tion,  they  are  not  nearly  so  movable  as  hepatic  or  splenic  tumom-s.  The 
tumour  is  sometimes  of  sufficient  size  to  be  seen  through  the  abdominal 
parietes,  on  inspection.  The  position  of  the  intestine,  when  it  is  not 
possible  to  make  it  out  by  palpation,  can  sometimes  be  determined  by 
percussion. 

Pain  is  commonly  present,  but  not  universally,  in  cases  of  malignant 
disease.  The  pain  is  usually  of  the  lumbar  variety,  although  sometimes 
attacks  simulating  those  of  renal  coHc,  may  be  present,  and  are  usually 
dependent  on  haemorrhage  or  on  portions  of  a  friable  growth  being  detached. 
Htematui'ia  occurs  in  at  least  half  the  cases,  and  it  is  often  very  profuse  in 
amount  and  frequently  repeated.  Sometimes,  however,  it  is  very  scanty, 
and  it  may  be  absent.  It  is  rather  characteristic  of  the  disease  for  attacks 
of  hsematmia  to  occur  from  time  to  time,  lasting  several  days. 

In  rare  cases,  fragments  of  the  growth  can  be  detected  on  microscopic 
examination  of  the  urine ;  more  frequently  the  urine  presents  no  signs  of 
disease  other  than  the  presence  of  blood.  In  some  cases,  owing  to  throm- 
bosis involving  the  renal  veins,  suppression  of  urine  may  occur. 
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Malignant  disease  of  the  kidney  is  of  very  variable  duration,  usually 
under  one  year;  carcinoma  of  the  organ  affecting  adults  may  last  for  several 
years,  and  notably  longer  than  in  the  case  of  cancer  of  the  liver,  stomach, 
or  uterus.  In  sarcoma  affecting  the  young,  the  course  of  the  disease  is 
usually  very  rapid.  Death  may  occur  as  a  result  of  the  asthenia  and 
cachexia  produced  by  the  disease ;  in  other  cases,  from  the  weakness  caused 
by  the  repeated  haemorrhages;  intestinal  complications,  such  as  obstruc- 
tion, sometimes  supervene,  from  the  mass  involving  and  occluding  some 
portion  of  the  intestinal  tract;  in  rare  cases  the  disease  spreads,  and  by 
involving  the  vertebral  column,  produces  paraplegia. 

In  cases  where  malignant  disease  of  the  kidney  has  spread  through  the 
renal  vein  into  the  vena  cava,  thrombosis  of  the  latter  may  occur,  producing 
all  the  usual  effects  which  follow  in  this  condition,  such  as  cedema  of  the 
legs  and  distension  of  the  veins  in  the  anterior  abdominal  wall.  In  some 
cases  of  malignant  disease  of  the  kidney,  ascites  occurs.  This  may  be 
dependent  either  on  pressure  on  the  portal  vein,  or  on  the  supervention  of 
peritonitis,  from  the  occurrence  of  secondary  deposits  in  the  peritoneum. 

Diagnosis. — The  diagnosis  is  generally  easy,  if  the  patient  presents  a 
combination  of  the  presence  of  a  renal  tumour  with  repeated  hciematuria 
and  cachexia.  Even  in  such  cases,  however,  mistakes  will  occur,  as  in  one 
observed  by  the  writer,  where  haemorrhage  occurred  into  a  hydronephrotic 
kidney,  and  where  lamination  of  the  blood  clot  converted  the  sac-like  kidney 
into  a  solid  tumour.  In  this  instance  the  hsemorrhage  was  dependent  on 
the  presence  of  a  stone,  and  the  patient  presented  a  large  renal  tumour  with 
htematuria.  The  main  difficulties  in  diagnosis  occur  where  a  tumour  is 
present  but  there  is  no  renal  haemorrhage,  or  where  renal  haemorrhage 
occurs  and  no  tumour  can  be  detected.  In  the  latter  case  the  diagnosis 
is  often  impossible,  and  the  disease  may  be  confounded  with  calculus,  or 
even  with  the  granular  kidney,  since  copious  haemorrhage  may  sometimes 
occur  in  this  malady ;  and  the  writer  has  seen  this  mistake  made. 

In  cases  where  a  tumour  is  present  without  hsematuria,  the  diagnosis 
resolves  itself  into  the  differential  diagnosis  of  renal  tumours  from  those  of 
the  liver,  spleen,  and  other  organs,  such  as  the  ovary.  Eenal  tumours  may 
readily  be  distinguished  from  ordinary  splenic  tumours,  but  in  some  cases 
of  splenic  enlargement  the  spleen  becomes  vertical  instead  of  oblique,  and 
in  such  cases  the  resemblance  between  an  enlarged  spleen  and  a  renal 
tumour  is  marked.  Eenal  tumours  as  a  rule  possess  either  a  rounded  edge, 
or  else  the  shape  of  the  organ  is  maintained;  splenic  tumours  usually 
present  a  sharp  edge. 

Splenic  tumours  are  generally  more  movable  with  respiration  than  renal 
tumours,  and  the  colon  is  much  more  frequently  in  front  of  a  renal  tumour 
than  in  front  of  a  splenic  tumour,  although  occasionally  this  portion  of  the 
gut  may  lie  over  the  front  of  a  splenic  tumour.  The  dulness  of  a  renal 
tumour  posteriorly  passes  right  up  to  the  middle  line,  that  of  the  splenic 
tumour  does  not.  The  angle  which  a  renal  tumour  makes  with  the  costal 
margin  in  front  is  not  so  acute  as  that  formed  by  a  splenic  tumour. 

By  attention  to  these  points  a  differential  diagnosis  can  usually  be 
made.  In  cases  where  the  mobility  of  a  renal  tumour  with  the  respiratory 
movements  is  very  slight  or  absent,  it  may  be  almost  impossible  to  distinguish 
between  a  renal  tumour  and  a  retroperitoneal  growth ;  the  latter,  however, 
is  usually  of  more  irregular  outline,  and  may  encroach  more  on  the  middle 
line. 

Treatment. — The  treatment  of  malignant  disease  of  the  kidney  rests 
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•with  the  surgeon,  and  the  results  of  removal  are  on  the  whole  unfavourable^ 
probably  owing  to  the  fact  that  by  the  time  the  condition  can  be  diagnosed 
the  mass  has  reached  a  large  size.  In  some  cases,  however,  more  especially 
where  the  growth  has  occurred  in  an  adrenal  rest,  the  tumour  has  been 
removed  with  success.  Inasmuch  as  the  only  chance  of  surgical  treatment 
is  to  remove  the  kidney  early,  it  is  proper  that  an  exploratory  incision 
should  be  made  in  all  doubtful  cases,  to  determine  the  nature  of  any 
enlargement  which  may  be  detected.  In  some  cases  where  malignant 
disease  has  been  diagnosed  clinically,  it  has  been  found  that  the  supposed 
tumour  was  really  dependent  on  distension,  induration,  and  suppuration  of 
the  kidney,  produced  by  calculous  disease,  and  that  it  could  be  successfully 
removed. 

The  statistics  for  the  removal  of  sarcoma  of  the  kidney  are  a  little  more 
favourable  than  those  for  carcinoma,  but  recurrence  is  prone  to  occur 
rapidly. 

EENAL  TUBEECULOSIS. 

Etiology  and  morbid  anatomy. — Eenal  tuberculosis  may  exist 
in  several  forms — First,  the  kidney  may  contain  a  considerable  number 
of  scattered  miliary  tubercles  in  cases  of  general  tuberculosis.  Secondly,, 
the  kidney  may  be  affected  along  with  other  portions  of  the  genito-urinary 
tract,  more  especially  the  testicle,  the  bladder,  the  vesiculte  seminales,  and 
the  prostate.  Thirdly,  the  disease  may  be  limited  to  the  kidneys,  or  even 
to  one  kidney. 

In  the  first  group  of  cases  the  infection  of  the  organ  is  through  the 
blood,  and  the  scattered  tubercles  may  be  found  more  or  less  uniformly 
throughout  the  kidney,  but  more  generally  in  the  cortex,  just  beneath  the 
capsule,  only  a  small  number  being  found  in  the  medulla.  They  are 
usually  small  and  whitish  yellow  in  colour ;  in  some  cases  they  may  reach 
the  size  of  a  split  pea,  but  it  is  rare,  where  the  mischief  is.  part  and  parcel 
of  a  general  tuberculosis,  for  them  to  reach  a  larger  size  or  to  have  under- 
gone caseation  sufficient  in  amount  to  destroy  any  appreciable  amount  of 
the  kidney  substance. 

The  great  majority  of  cases  of  tuberculous  disease  of  the  kidney  consists 
of  those  in  which  the  lesion  is  one  affecting  either  the  kidney  only,  or  the 
kidney  together  with  some  part  of  the  genito-urinary  tract,  and  more 
especially  the  bladder,  prostate,  and  testes.  The  lesions  presented  by  the 
kidney  in  the  latter  cases  are  diverse,  but  most  frequently  a  tuberculous 
pyelitis  is  present,  scattered  tubercles  being  found  beneath  the  mucous 
membrane  of  the  pelvis  of  the  kidney,  and  in  many  cases  the  disease 
spreads  into  the  papilla  and  the  adjacent  portion  of  medullary  substance,  so 
that  masses  of  caseating  tubercle,  varying  in  size,  are  found  in  this  situation. 
In  still  more  advanced  cases  the  tuberculous  disease  in  the  pelvis  of  the- 
kidney  or  in  the  ureter  has  led  to  obstruction  of  the  ureter,  and  the  kidney 
has  undergone  hydronephrotic  dilatation,  the  kidney  substance  that  remains 
being  infiltrated  here  and  there  with  masses  of  tubercle  in  different  stages 
of  caseation. 

In  some  cases,  in  addition  to  the  lesions  produced  by  the  tuberculous 
pyelitis,  scattered  masses  of  tuberculous  deposit  of  varying  size  are  found 
in  the  cortex,  more  especially  at  the  junction  between  the  cortex  and  the 
medulla. 

The  tuberculous  deposit  may  in  some  cases  undergo  calcification,  and  it 
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is  not  uncommon  to  find  cretaceous  tuberculous  masses,  both  in  cases  of 
advanced  renal  tuberculosis,  and  also,  but  more  rarely,  as  isolated  masses  in 
kidneys  otherwise  healthy,  where  death  has  resulted  from  tuberculous 
lesions  in  other  organs.  In  a  large  proportion  of  cases  of  renal  tuberculosis, 
the  lower  portion  of  the  urinary  or  of  the  genito-urinary  tract  shows  the 
presence  of  tubercle,  and  these  deposits  are  more  especially  found  in  the 
testicles  and  in  the  prostate.  In  many  cases,  then,  the  affection  of  the 
Ividney  is  really  a  secondary  one,  the  primary  tuberculous  lesion  being  in 
the  lower  urinary  tract,  and  the  kidneys  become  attacked  by  direct  infec- 
tion passing  up  through  the  m'eter,  or  else  through  the  lymphatics  in 
much  the  same  way  as  in  the  so-called  surgical  kidney.  In  a  considerable 
proportion  of  cases,  the  infection,  however,  is  a  descending  one,  the  kidney 
being  primarily  affected  and  the  lower  urinary  tract  being  infected  second- 
arily from  the  kidney. 

The  evidence  in  favour  of  this  is  derived  from  the  fact  that,  in  some  40 
per  cent,  of  the  cases  of  tuberculous  disease  of  the  genito-urinary  tract, 
the  kidney  is  the  only  part  affected,  whereas  cases  in  which  the  disease  is 
limited  to  the  bladder  or  prostate  are  exceedingly  rare,  i.e.  2  per  cent. 
Further,  it  is  not  uncommon  in  cases  of  tuberculous  kidney  for  a  tuber- 
culous ulcer  or  deposit  to  be  found  at  the  entry  of  the  ureter  into  the 
bladder,  and  cases  are  sometimes  seen  where  a  tuberculous  mass  under- 
going caseation  is  found  at  one  spot  along  the  course  of  the  ureter, 
often  at  a  considerable  distance  from  the  kidney.  It  is  difficult  to  under- 
stand these  cases,  on  the  view  that  the  kidney  lesion  is  secondary  to  the 
other,  inasmuch  as  there  is  no  direct  continuity  between  the  tuberculous 
lesion  of  the  bladder  or  ureter  and  that  in  the  kidney.  On  the  other 
hand,  if  the  renal  lesion  were  primary,  it  can  be  readily  understood  how  the 
ureter  or  bladder  lesion  might  be  induced  by  secondary  infection,  owing 
to  the  presence  of  bacilli  in  the  urine.  Although  in  many  cases  where 
tuberculous  disease  in  the  kidney  and  lower  genito-urinary  tract  are 
associated,  the  renal  lesion  cannot  be  looked  upon  as  secondary  to  the 
bladder  lesion,  yet  in  some  cases  this  is  obviously  so,  and  the  entire  course 
of  the  ureter  may  be  affected  by  the  tuberculous  disease  from  the  bladder 
to  the  kidney,  the  ureter  being  thickened,  and  the  mucous  membrane  not 
uncommonly  ulcerated.  In  some  cases  the  thickening  of  the  mucous 
membrane  of  the  ureter,  from  the  presence  of  tuberculous  deposits,  is 
sufficient  in  amount  to  cause  obstruction  and  pyonephrosis. 

In  cases  where  the  kidneys  are  affected,  secondarily  to  disease  of  the 
lower  genito-urinary  tract,  both  organs  are  commonly  affected.  In  a  certain 
proportion  of  cases  the  kidney  is  not  only  affected  primarily,  but  the 
disease  remains  hmited  to  the  kidney.  Inasmuch  as  the  lower  urinary 
tract  may  be  affected  secondarily  from  primary  disease  of  the  kidney,  or 
primary  disease  in  the  lower  genito-urinary  tract  may  cause  secondary 
infection  of  the  kidney,  the  coexistence  of  the  disease  in  the  kidney  and 
lower  urinary  tract  is  very  frequently  found  clinically. 

This  close  association  between  tuberculous  disease  in  the  genito-urinary 
tract  and  the  kidney  is  only  found  in  the  male  sex,  and  it  is  rare  to  find 
tuberculosis  of  the  kidney  compHcating  tuberculosis  of  the  female  genital 
organs.  Even  where  the  disease  is  originally  limited  to  the  kidney,  as 
the  malady  progresses  other  organs  become  affected,  more  especially  the 
lungs,  the  abdominal  glands,  and  the  intestine. 

The  disease  is  more  common  in  men  than  in  women,  and  although  no 
age  is  exempt,  it  is  most  common  in  adult  life  before  middle  age. 
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Symptoms. — The  involvement  of  the  kidney  in  general  miliary 
tnberculosis  does  not  give  rise  to  any  symptoms.  In  cases  where  the 
kidney  is  involved  by  extensive  primary  disease,  or  where  the  organ  is 
affected  secondarily  to  disease  of  the  lower  urinary  tract,  symptoms  are 
usually  present,  and  sometimes  are  severe.  The  most  constant  effects  pro- 
duced by  renal  tuberculosis  are  the  symptoms  of  a  pyelitis,  resembling  in 
many  points  calculous  pyelitis.  In  addition  to  the  symptoms  of  pyelitis,  in 
a  considerable  proportion  of  cases  effects  dependent  on  the  presence  of  a 
renal  tumour,  such  as  pyonephrosis,  are  produced. 

In  addition  to  these  two  sets  of  effects,  the  general  results  of  tuber- 
culous disease  are  seen,  such  as  wasting,  pyrexia,  and  sweating.  The 
pyelitis  that  is  produced  by  tuberculous  disease  is  characterised  by 
frequency  of  micturition,  marked  equally  by  night  as  by  day.  The 
frequency  of  micturition  in  this  disease  is  often  extreme,  rivalling  that 
seen  in  cystitis,  and  perhaps,  in  some  cases,  is  partly  dependent  on  the 
infection  of  the  lower  urinary  tract  and  of  the  trigone  of  the  bladder, 
either  primarily  or  secondarily.  Pain  is  usually  present,  in  the  form  of 
dull,  continuous  pain  across  the  lumbar  region,  frequently  unilateral  and 
corresponding  to  the  side  which  is  affected.  In  addition  to  the  constant 
lumbar  pain,  which  in  some  cases  is  so  severe  as  to  rival  that  seen  in  caries 
of  the  spine,  there  may  be  attacks  of  renal  colic,  dependent  on  the  passage 
of  blood  clot  or  broken-down  fragments  of  tuberculous  tissue. 

Hcematuria  is  commonly  present,  but  is  not  necessarily  continuous,  and 
is  usually  slight  in  amount.  It  is  exceptional  in  cases  of  tuberculous 
kidney  for  profuse  haematuria  to  occur,  but  occasionally  a  profuse  haema- 
turia  has  been  the  first  symptom  of  ill  health. 

Pus  is  always  present  in  the  urine,  and  it  may  be  said  that  the  char- 
acteristic urine  secreted,  in  a  case  of  tuberculous  kidney,  is  one  containing 
a  considerable  quantity  of  pus  and  only  a  small  quantity  of  blood,  whereas 
in  calculous  pyelitis  it  is  more  common  for  more  severe  haematuria  to  be 
present,  together  with  a  small  amount  of  pus.  The  urine  is  usually  acid, 
and  it  may  contain  small  quantities  of  albumin  in  addition  to  that  present, 
owing  to  the  pus.  Sometimes  the  amount  of  albumin  is  abundant,  and  is 
dependent  on  the  supervention  of  waxy  disease. 

The  presence  of  tubercle  bacilli  can  often  be  demonstrated  in  the  urine, 
either  by  staining  or  by  inoculation.  The  physical  signs  of  an  enlarged 
kidney,  dependent  on  a  pyonephrosis,  may  be  present,  and  sometimes  it 
can  be  detected  that  the  kidney  is  definitely  enlarged  on  both  sides. 

With  the  progress  of  the  disease  the  general  effects  of  the  tuberculous 
lesion  become  developed,  great  emaciation  ensues,  the  hectic  fever  is 
marked,  and  sweating  may  be  a  troublesome  feature.  Pulmonary  and 
intestinal  complications,  such  as  the  development  of  phthisis,  or  of 
abdominal  tubercle  and  tuberculous  enteritis,  are  frequent.  Death  usually 
occurs  as  the  direct  result  of  the  tuberculous  process,  the  patient  being 
worn  out  with  exhaustion  by  the  effects  of  the  long-continued  fever,  or 
from  the  extension  of  the  mischief  to  other  organs. 

In  cases  of  bilateral  tuberculous  disease,  death,  however,  may  result 
from  uraemia. 

Diagnosis. — Most  cases  of  tuberculous  kidney  present  themselves  in 
the  form  of  cases  of  pyelitis,  and  the  differential  diagnosis  has  to  be  made 
from  other  varieties  of  pyelitis,  especially  calculous.  Tuberculous  pyelitis 
occurs  more  especially  in  young  adults,  and  more  frequently  in  men  than 
in  women.     The  pyuria  is  usually  more  marked,  and  the  haematuria  less 
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marked  than  in  cases  of  calculous  disease.  In  a  large  number  of  cases  the 
diagnosis  has  really  to  be  made  by  the  detection  of  tubercle  bacilli  in  the 
urine.  In  other  cases,  where  the  symptoms  of  pyelitis  are  slight,  the  patient 
may  come  under  observation  for  pain  in  the  loin  and  the  presence  of  a 
tumour.  In  such  cases  a  differential  diagnosis  has  to  be  made  from  retro- 
peritoneal abscess,  or  even  from  psoas  abscess,  inasmuch  as  a  pyonephrosis 
occurring  as  a  result  of  the  complete  blocking  of  the  ureter,  may  be 
unaccompanied  by  the  presence  of  pus  in  the  urine. 

Where  a  tumour  is  present,  together  with  pus  in  the  urine,  considerable 
assistance  to  diagnosis  is  afforded  by  the  detection  of  tuberculous  disease 
in  the  prostate  or  in  the  testicle.  Enlargement  and  thickening  of  the 
ureter  may  be  detected  on  vaginal  examination,  and  will  then  greatly 
assist  in  the  diagnosis. 

Prognosis. — The  prognosis  of  tuberculous  kidney  is  very  grave, 
owing  to  the  frequency  with  which  both  kidneys  are  affected,  and  owing  to 
the  fact  that,  by  the  time  the  disease  can  be  diagnosed,  it  has  usually  made 
great  inroads.  The  duration  of  the  disease  is  usually  measured  by 
months  after  the  onset  of  symptoms,  but  some  cases  have  lived  for  as  long 
as  three  years. 

Treatment. — In  cases  of  unilateral  tuberculous  disease  of  the  kidney, 
removal  of  the  organ  offers  a  very  fair  prospect  of  success,  the  main  diffi- 
culty being  the  recognition  of  the  fact  that  the  disease  is  unilateral.  In 
some  cases  examination  of  the  bladder  with  the  cystoscope  and  catheterisa- 
tion  of  the  ureters  will  reveal  that  the  disease  is  bilateral,  and  in  such 
cases  operative  interference  can  be  of  little  or  no  avail.  If  there  are, 
however,  good  reasons  for  thinking  that  the  disease  is  unilateral,  nephrec- 
tomy offers  the  best  chance  Medical  treatment  can  only  be  conducted 
on  general  principles  for  improving  the  general  health,  by  fresh  air, 
exercise,  tonics,  and  by  prescribing  diuretics  to  freely  dilute  the  urine. 

Some  benefit  may  perhaps  be  obtained  by  prescribing  disinfectants, 
such  as  the  salts  of  benzoic  acid,  or  urotropin. 


PYELITIS. 

Etiology. — Inflammation  of  the  pelvis  of  the  kidney  may  exist  by 
itself,  but  it  may  also  be  associated  with  inflammatory  mischief,  and 
especially  suppuration  of  the  substance  of  the  kidney  itself.  To  the  latter 
affection  the  term  pyelonephritis  is  frequently  applied. 

Pyelitis  is  generally  dependent  on  the  extension  upwards  of  inflamma- 
tion from  the  lower  urinary  tract.  In  these  cases  it  is  frequently  accom- 
panied by  dilatation  of  the  ureter  and  the  pelvis  of  the  kidney,  since  in 
many  such  cases  there  has  been  obstruction  to  the  exit  of  urine.  In  other 
conditions  pyelitis  may  exist  as  a  more  or  less  primary  affection,  and  be 
independent  of  any  inflammatory  trouble  of  the  lower  urinary  tract. 

The  presence  of  calculi  and  tuberculous  growths  in  the  pelvis  of  the 
kidney  are  two  of  the  most  common  causes  of  pyelitis,  and  in  both  these 
conditions  the  iuflammatory  disease  may  be  limited  to  the  pelvis  of  the 
kidney. 

Cystitis  is  frequently  complicated  by  pyelitis,  and  in  some  such  cases, 
as  in  the  cystitis  and  pyelitis  that  may  follow  gonorrhoea,  the  inflammatory 
disease  may  pass  up  from  the  bladder  to  the  pelvis  of  the  kidney  with 
little   or   no  distension  of  the  ureter.     The  cystitis  which  is  associated 
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with  calculous  disease  of  the  bladder,  with  enlarged  prostate,  and  with 
tumours  of  the  bladder,  is  often  complicated  by  pyelitis  ;  but  in  such 
cases  the  disease  usually  supervenes  as  a  late  complication,  and  the 
long-continued  bladder  disease  has  caused  dilatation  and  distension  of 
the  ureters. 

Most  cases  of  pyelitis  are  dependent  on  one  or  other  of  the  above 
causes ;  in  some  cases,  however,  a  primary  pyelitis  is  seen  as  a  complica- 
tion of  acute  diseases,  more  especially  pneumonia,  typhoid  fever,  and 
scarlet  fever.  Here,  in  all  probability,  the  infecting  agent  reaches  the 
renal  pelvis  through  the  kidney,  as  it  is  well  known  that,  in  many  diseases, 
and  especially  in  typhoid  fever,  the  urine  contains  a  consideral)le  number  of 
bacilli.  Certain  ii'ritant  poisons,  such  as  turpentine  and  cantharides,  are 
also  reputed  to  produce  pyelitis,  and  in  the  case  of  the  latter  the  nephritis 
produced  at  the  same  time  may  be  so  violent  as  to  cause  abscess  of  the 
kidney.  Pyelitis  is  said  to  arise  occasionally  as  a  result  of  exposure  to 
cold,  but  this  is  very  doubtful ;  in  almost  all  cases  the  disease  is  either 
dependent  on  irritation,  produced  in  the  pelvis  of  the  kidney  by  calculi,  tuber- 
culous or  other  growths,  parasites,  e.g.  bilharzia,  or  else  the  toxic  agent 
reaches  the  pelvis  of  the  kidney  more  usually  from  below,  and  the  infection 
is  an  ascending  one,  but  occasioijally  the  infection  reaches  the  pelvis  of  the 
kidney  thi'ough  the  blood  stream. 

Morbid  anatomy. — The  changes  presented  by  the  kidney  differ 
considerably  in  different  cases,  since  pyehtis  only  may  be  present,  or  the 
pyelitis  may  be  accompanied  by  other  secondary  changes,  such  as  pyo- 
nephrosis and  pyelonephritis. 

In  simple  pyelitis  the  mucous  membrane  of  the  pelvis  of  the  kidney  is 
thickened  and  opaque,  often  greyish  in  colour,  presenting  here  and  there 
punctiform  haemorrhages  of  varying  size ;  and  in  some  cases,  owing  to  the 
presence  of  necrosis  of  the  epithelium,  the  site  of  these  htemorrhages  may 
be  left  as  ulcers.  In  calculous  pyelitis  the  mucous  membrane  is  not  only 
thickened,  but  may  be  also  villous  in  appearance.  In  some  cases  of  pyelitis, 
more  especially  in  those  accompanying  the  acute  specifics,  an  exudation 
forming  a  false  membrane  may  be  found  coating  the  mucous  membrane. 
The  pelvis  of  the  kidney  wall  contain  pus,  and  on  section  the  mucous 
membrane  will  show  the  ordinary  changes  characteristic  of  inflammation — 
distension  of  the- blood  vessels,  accumulation  of  leucocytes,  etc. 

In  many  cases,  more  especially  where  the  pyelitis  is  consecutive  to 
cystitis,  the  pelvis  of  the  kidney  and  calyces  will  be  dilated  and  the 
pyramids  flattened.  Areas  of  suppuration  may  often  be  found  in  the 
pyramidal  portion  of  the  kidney,  extending  up  between  the  pp-amids 
into  the  cortex,  and  associated  with  numerous  small  abscesses  in  the  cortex 
just  beneath  the  capsule.  In  some  cases,  owing  to  the  confluence  of  neigh- 
bouring small  abscesses,  single  large  cavities  containing  pus  may  be  found. 
Necrosis  of  the  papillary  portion  of  the  pyramids  may  also  occur,  and  occa- 
sionally necrotic  masses  of  kidney  substance  are  detached  and  voided 
through  the  ureters.  To  these  conditions  the  name  of  sm-gical  kidney  or 
pyelonephritis  is  given,  and  the  suppuration  extends  from  the  pelvis  of  the 
kidney  to  the  cortex  of  the  organ,  owing  to  the  organisms  passing  up  the 
tubules,  or  frequently  through  the  lymphatics,  which  lie  in  the  interstitial 
tissue  between  the  tubules.  "Where  pyonephrosis  is  seen  as  a  residt  of 
pyelitis,  the  kidney  becomes  distended  into  a  sac  containing  pus,  the  wall 
of  the  sac  being  formed  by  the  atrophied  renal  tissue.  In  such  cases  the 
wall  of  the  abscess  diflers  somewhat  from  the  wall  of  a  hydronephrosis, 
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owing  to  the  considerable  formation  of  fibrous  tissue  and  the  greater 
development  of  necrotic  changes  in  the  renal  cells. 

In  cases  of  consecutive  pyelitis  the  infecting  agent  ascends  from  the 
bladder  either  along  the  lumen  of  the  ureter,  or  else  through  the  lymph- 
atics. Distension  of  the  ureter,  from  obstruction  to  the  exit  of  urine,  neces- 
sarily is  a  powerful  disposing  cause  to  the  onset  of  pyelitis. 

Some  cases  of  pyonephrosis  are  seen  coming  on  suddenly  in  healthy 
young  persons,  without  any  previous  history  of  pyehtis,  and  where  no  stone 
may  be  found  on  operation.  In  such  cases  the  pyehtis  has  probably  been 
produced  by  infection  reaching  the  kidney  through  the  blood,  and  the 
pyelitis  has  produced  obstruction  to  the  ureter,  so  causing  the  pyonephrosis. 

Symptoms. — The  symptoms  of  pyehtis  will  vary  a  good  deal,  accord- 
ing to  whether  the  disease  exists  by  itself,  or  is  complicated  by  the  presence 
of  pyelonephritis  or  by  pyonephrosis. 

In  simple  pyelitis,  pain,  frequency  of  micturition,  and  the  changes  pro- 
duced in  the  urine  by  the  presence  of  inflammatory  mischief,  are  the  most 
characteristic  effects.  The  urine  is  acid,  and  contains  a  variable  amount  of 
pus.  Sometimes  the  presence  of  pus  in  the  urine  is  transitory,  owing  to 
the  ureter  of  the  affected  side  becoming  blocked  transitorily.  Haematuria 
may  be  absent ;  at  other  times  the  urine  is  smoky,  but  it  does  not  as  a  rule 
contain  large  quantities  of  blood  unless  the  pyelitis  is  chronic  and  dependent 
on  calculous  disease,  and  then  profuse  haemorrhage  may  occur  from  time 
to  time.  In  such  cases  the  mucous  membrane  of  the  renal  pelvis  may  be 
villous  or  even  ulcerated.  In  cases  of  simple  pyelitis  the  amount  of 
albumin  in  the  urine  is  small,  and  is  merely  dependent  on  the  presence  of 
pus.  Amyloid  disease  of  the  kidney  may  exist  as  a  complication  of  the 
pyelitis,  and  in  such  cases  the  amount  of  albumin  present  is  much  larger 
than  can  be  accounted  for  by  the  mere  pyuria.  Fever  and  rigors  are 
usually  present,  more  especially  in  cases  of  acute  pyelitis;  and  the 
temperature  chart  presents  very  great  variations.  The  febrile  paroxysms 
have  been  mistaken  for  those  of  malaria,  owing  to  their  recurring  at  more 
or  less  regular  intervals.  In  cases  of  long-continued  pyelitis,  whatever 
their  origin  may  be,  the  fever  assumes  the  hectic  type. 

The  general  condition  of  the  patient  will  depend  a  good  deal  on  the 
duration  of  the  pyelitis,  on  its  causation,  and  more  especially  on  whether 
such  complications  as  pyonephrosis  and  pyelonephritis  are  present.  In  cases 
of  simple  pyehtis  the  general  health  need  not  suffer  to  any  great  extent, 
unless  the  fever  is  very  high  and  the  disease  long-continued ;  but  where,  as 
is  so  often  the  case,  pyelonephritis  is  also  present,  emaciation  becomes  a 
marked  symptom ;  and  such  patients  are  not  only  wasted,  but  are  pale  and 
sallow,  and  have  a  cachectic  appearance,  very  similar  to  that  seen  in  mahgnant 
disease.  Often  in  such  cases  the  temperature  is  not  very  high,  not  above 
101°  F.,  but  the  patient  is  profoundly  ill,  suffering  from  frequent  rigors,  and 
the  tongue  becomes  dry,  brown,  and  cracked ;  uremic  symptoms,  such  as 
nausea,  vomiting,  cramps,  and  twitchings  soon  develop.  In  cases  where 
pyonephrosis  is  present,  the  patient  may  suffer  from  all  the  effects  associated 
with  the  presence  of  a  deep-seated  abscess ;  the  pain  is  frequently  severe, 
the  temperature  high,  and  on  an  abdominal  examination  the  tumour  is 
readily  detected. 

Pyelitis  may  be  unilateral  or  bilateral ;  in  calculous  disease  it  is  often, 
and  in  tubercle  it  is  occasionally,  unilateral.  Where  it  occurs  as  a  sequel 
of  cystitis,  it  is  commonly  bilateral.  Pyonephrosis,  as  mentioned  above,  is  a 
frequent  complication  of  pyehtis,  and  it  may  lead  to  other  comphcations 
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itself;  thus  the  pus  contained  inside  the  distended  pelvis  may  burrow 
through  the  origin  and  form  a  retroperitoneal  abscess,  and  this,  if  not 
recognised,  may  burrow  widely  in  various  directions,  and  more  especially 
upwards,  forming  a  subphrenic  abscess,  which  may  perforate  the  diaphragm, 
and  so  lead  to  empyema  or  to  abscess  of  the  lung.  In  other  cases,  if  the 
pyonephrosis  or  retroperitoneal  abscess  is  not  detected,  a  general  pysemia 
may  result.  In  some  cases  of  pyelitis  complicated  by  pyelonephritis, 
abscess  of  the  kidney  occurs  as  a  comphcation,  and  is  generally  dependent 
on  the  confluence  of  several  small  abscesses. 

Abscess  of  the  kidney,  although  frequently  the  result  of  pyelitis,  may 
occur  as  a  result  of  injury  to  the  loin  or  as  part  of  a  general  pyttmia,  in 
ulcerative  endocarditis,  or  as  a  complication  of  the  presence  of  a  calculus  in 
the  kidney.  The  presence  of  abscess  of  the  kidney  produces  the  general 
symptoms  associated  with  pus  formation,  such  as  rigors.  Htematuria  and 
pyuria  may  be  present,  but  pyuria  is  often  absent  throughout  the  illness ;  the 
more  usual  and  typical  course  is  for  a  patient  suffering  from  irregular  fever 
to  suddenly  discharge  a  considerable  quantity  of  pus  in  the  urine,  and  for  the 
temperature  to  suddenly  subside.  In  other  cases  the  abscess  enlarges  in 
such  a  manner  as  to  burst  through  the  capsule  of  the  kidney,  and  to  form  a 
retroperitoneal  abscess,  which  may  often  increase  in  size  to  a  sufficient 
extent  to  be  detected  clinically. 

Diagnosis. — The  diagnosis  of  pyelitis  is  usually  made  upon  examina- 
tion of  the  urine,  and  the  condition  is  always  to  be  suspected  when  pus  is 
present  in  acid  urine,  more  especially  if  tenderness  on  pressure  is  found  in  one 
or  both  loins,  or  if  pain  in  one  kidney  is  a  marked  feature.  In  the  pyelitis, 
however,  following  cystitis,  the  urme  may  be  alkaline,  and  in  some  cases  of 
cystitis,  dependent  on  the  Bacillus  coli  communis,  pus  may  be  present  in 
small  quantities  in  the  urine  without  the  acid  reaction  disappearing.  In. 
most  cases  the  diagnosis  is  based  on  the  combination  of  the  presence  of  pus 
in  the  urine,  together  with  the  signs  pointing  to  the  affection  of  one  or  both 
kidneys.  It  is  often  difficult  to  determine  whether  pyelitis  alone  is  present, 
or  whether  the  disease  is  complicated  by  pyelonephritis.  In  the  latter 
condition  the  patient  is  more  wasted,  more  ill,  suffers  from  a  recurrence  of 
rigors,  and  the  urine  is  often  of  low  specific  gravity,  and  may  be  secreted  in 
abundance. 

The  main  difficulty  in  the  diagnosis  of  pyonephrosis  lies  in  the  fact  that 
it  is  liable  to  be  confounded  with  other  collections  of  pus  in  the  abdomen, 
and  more  especially  with  retroperitoneal  abscess.  In  pyoneplnosis  the 
urine  frequently  contains  no  pus ;  in  fact,  in  the  majority  of  cases,  it 
does  not,  owing  to  the  occlusion  of  the  ureter  being  complete ;  and  so  the 
differential  diagnosis  has  to  be  made  rather  on  the  signs  of  a  renal  tumour, 
together  with  the  presence  of  fever,  than  on  results  deduced  from  an 
examination  of  the  urine. 

Prognosis. — The  prognosis  of  pyelitis  depends  on  its  cause,  and  on 
whether  the  disease  is  comphcated  by  pyelonephritis.  In  the  latter  case 
the  outlook  is  exceedingly  grave.  The  prognosis  of  tuberculous  pyelitis  and 
of  the  pyelitis  that  is  the  sequel  to  the  obstruction  in  the  lower  urinary 
tract,  is  also  grave.  On  the  other  hand,  pyelitis,  the  result  of  the  presence 
of  calculi,  may  last  for  many  years,  and  with  suitable  treatment  of  the 
cause  may  disappear.  Pyelitis  following  such  a  condition  as  gonorrhcea  is 
sometimes  fatal ;  but  in  other  cases,  even  where  it  has  caused  pyonephrosis, 
it  yields  to  operative  treatment.  The  pyehtis  seen  in  the  course  of  acute 
specific  fevers  is  usually  a  trivial  affection,  and  subsides  with  the  disease 
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causing  it,  although  it  may  lay  the  foundations  of  other  diseases  as  a  sequel. 
PyeHtis  arising  in  the  first  instance  as  the  result  of  an  acute  specific  fever, 
and  so  trivial  as  not  to  be  recognised  at  the  time,  may  lead  to  the  formation 
of  calculi,  the  blood  or  pus  influencing  the  mode  of  crystallisation  of  uric 
acid  or  of  oxalate  of  lime,  and  so  forming  the  nucleus  of  a  calculus. 

Treatment. — Many  varieties  of  pyelitis,  especially  the  calculous, 
require  surgical  interference,  and  this  is  also  necessary  where  the  disease  is 
complicated  by  the  presence  of  pyonephrosis.  In  other  cases  the  patient 
should  be  kept  in  bed,  if  the  disease  is  acute,  and  fed  on  a  light  diet — 
chicken,  fish,  milk,  and  farinaceous  food.  The  patient  should  take  con- 
siderable quantities  of  simple  drinks,  such  as  barley  water.  Unseed  tea,  buchu, 
in  order  to  freely  dilute  the  urine ;  and  acetate  of  potash,  in  doses  of  from  20 
grs.  to  a  drachm,  freely  diluted,  is  often  of  use.  Stimulants  should  be  avoided. 
If  the  urine  is  alkaline,  benzoate  of  ammonia  may  be  prescribed,  with  the 
view  of  rendering  it  acid;  and  recently  urotropin,  in  doses  of  10  grs.,  has 
been  recommended  as  a  mild  m'inary  antiseptic.  Quinine  is  often  useful  for 
the  treatment  of  the  fever.  If  cystitis  coexists,  and  is  the  cause  of  the 
pyeHtis,  this  will  necessarily  require  the  usual  treatment. 

Pyonephrosis  requires  surgical  treatment,  either  in  the  form  of  draining 
the  distended  kidney,  or  else  in  some  cases  nephrectomy.  In  cases  where 
the  disease  arises  as  a  result  of  obstruction  of  the  ureter,  e.cj.  calculus,  and 
this  is  found  and  removed  at  the  operation,  drainage  of  the  abscess  ca\dty 
is  often  sufficient.  In  other  cases  where  the  obstruction  is  not  found,  or 
cannot  be  removed,  mere  drainage  is  apt  to  be  followed  by  the  persistence  of  a 
sinus  discharging  pus  and  decomposed  urine,  and  not  uncommonly  this  con- 
dition necessitates  a  second  operation  to  remove  the  remains  of  the  kidney. 


KEPHEOLITHIASIS. 

The  formation  of  calculi  or  gravel  in  the  kidney  is  associated  with 
either  some  general  disturbance  of  the  metabolism  of  the  body,  leading  to 
an  alteration  in  the  composition  of  the  urine,  or  else  with  some  morbid 
process  in  the  pelvis  of  the  kidney,  owing  to  which  some  constituents  of 
the  normal  urine  are  deposited  in  an  anomalous  solid  form. 

Eenal  calcuh  are  most  frequently  formed  of  uric  acid  or  of  oxalate  of 
lime.  Some  of  the  other  and  less  abundant  constituents  of  urine  give  rise 
to  the  formation  of  stones  under  certain  circumstances,  as  for  instance 
carbonate  of  hme,  which  in  at  least  two  cases  has  been  found  as  the  main 
constituent  of  gravel  formed  in  the  kidney.  Cystin,  a  substance  which  is 
present  normally  in  very  small  quantities  in  the  urine,  may  also  form  a 
calculus,  and  concretions  consisting  of  xanthin  have  been  described  in  very 
rare  instances. 

Amongst  the  rare  forms  of  renal  calculi  are  those  consisting  of  carbonate 
of  hme  and  of  basic  phosphate  of  hme.  The  former,  carbonate  of  lime,  may 
occur  either  in  the  form  of  gravel  or  else  very  exceptionally  forms  a  single 
large  branched  calculus. 

Calculi  consisting  of  the  mixed  phosphates — the  so-called  fusible  calculi 
— are  not  uncommon  in  the  bladder,  as  a  secondary  deposit,  round  nuclei 
formed  usually  of  uric  acid  or  of  oxalate  of  hme.  In  very  rare  instances 
calculi  consisting  of  indigo  have  been  described.  In  many  of  these  cases 
the  ingredient  forming  the  calculus  is  one  that  exists  normally  in  the 
urine,  and  can  be  deposited  from  that  fluid  without  its  undergoing  any 
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decomposition,  e.g.  uric  acid.  In  other  cases  the  deposit  can  only  occur 
as  a  result  of  the  occurrence  of  fermentation  and  decomposition  of  the 
urine,  so  that  its  reaction  is  alkaline  from  the  presence  of  ammonia.  This 
is  especially  the  case  where  the  calculus  consists  of  the  triple  phosphate. 
For  this  reason  this  calculus  is  generally  found,  not  in  the  kidney  but  in 
the  urinary  bladder. 

Calculi  are  formed  most  frequently  in  the  pelvis  of  the  kidney,  but 
sometimes  they  are  formed  in  a  very  minute  form  in  the  tubules.  When,  as 
is  generally  the  case,  they  are  formed  in  the  pelvis  of  the  kidney,  they  may 
be  single  or  multiple,  in  some  cases  several  himdreds  being  present.  When 
single  they  may  reach  a  large  size,  and  branch  so  as  to  form  a  cast  of  the 
pelvis  and  of  the  calyces  of  the  kidney,  and  in  such  cases  they  may  reach  a 
very  large  size.  It  is  not  uncommon  for  stones  to  be  facetted,  and  to  be 
accurately  fitted  one  against  another.  Some  renal  stones  are  smooth 
and  rounded,  as  in  the  case  of  some  uric  acid  calculi,  others  are  studded 
with  minute  prominences  or  with  facets.  The  oxalate  of  lime  calculus  has 
usually  a  tuberculated  surface,  from  which  it  derives  its  name  of  the 
mulberry  calculus.  Calculi  consisting  of  carbonate  of  hme  are  often  small 
in  size  and  spherical  in  shape,  but,  as  mentioned  above,  they  may  be  large 
and  branching. 

In  some  cases  the  composition  of  a  renal  stone  is  fairly  uniform,  con- 
sisting almost  entirely  of  the  one  ingredient,  uric  acid,  oxalate  of  lime,  etc. ; 
in  other  cases  the  composition  is  mixed,  forming  the  so-called  alternating 
calculus.  In  children,  calculi,  or  at  any  rate  the  nuclei  of  calculi,  may  be 
formed  of  urate  of  soda,  or  of  urate  of  ammonium. 

Etiology. — Calculi  may  be  formed  at  all  ages,  but  they  occur  very 
frequently  in  childhood;  and  it  is  usually  said  that  stones  occurring  in 
childhood  are  most  likely  to  contain  ammonium  or  sodium  urate ;  those  in 
young  persons,  uric  acid ;  and  those  after  middle  life,  oxalate  of  lime.  This 
difference  in  the  composition,  however,  applies  more  especially  to  the 
nucleus.  Alternating  calculi,  consisting  of  alternate  layers  of  uric  acid, 
oxalate  of  lime,  or  of  phosphate  of  lime,  are  very  common.  The  composi- 
tion of  the  calculus  is  necessarily  associated  with  the  reaction  of  the  urine. 
If  the  urine  be  persistently  acid,  the  stone  will  probably  consist  of  either 
uric  acid  or  of  oxalate  of  lime.  If  the  urine  be  alkaline,  from  the  presence 
of  fixed  alkalies,  the  rare  stone  formed  of  carbonate  of  lime  or  basic 
phosphate  of  lime  may  be  formed ;  and  it  is  only  in  the  case  of  alkalinity 
from  the  presence  of  a  volatile  alkali  that  the  calculus  consisting  of  the 
triple  phosphate  will  be  formed. 

Uric  acid  calculus. — The  formation  of  a  uric  acid  calculus  is  intimately 
associated  with  the  conditions  which  determine  the  deposition  of  free  uric 
acid  from  the  urine.  All  urines,  if  prevented  from  decomposition,  deposit 
uric  acid  sooner  or  later,  but  in  most  cases  this  deposition  does  not  occur 
untd  many  hours,  e.g.  twenty-four  to  forty-eight,  after  the  passage  of  the 
uiine.  In  some  cases,  however,  it  occurs  very  rapidly  after  emission,  and  if 
it  occurs  before  this  the  conditions  for  the  formation  of  stone  may  be 
present.  Although  the  amount  of  uric  acid  present  in  the  urine  to  a  certain 
extent  influences  the  time  of  its  deposition,  more  important  factors  are  the 
reaction  of  the  urine  and  the  percentage  of  saline  material,  especially  phos- 
phates, present.  A  high  acidity  of  urine,  together  with  a  scanty  amount  of 
sahne  ingredient,  will  favour  the  precipitation  of  lu-ic  acid,  as  the  uric  acid 
is  normally  kept  in  solution  in  the  urine,  thanks  to  an  interaction  between 
the  m'ates  and  the  phosphates.     Some  observers  consider  that  the  uric  acid 


STRUCTURAL  DISEASES.  365 

is  normally  present  in  the  urine,  in  the  form  of  a  soluble  salt  known  as 
quadriurate ;  others  look  upon  the  quadriurates  as  a  mixture  of  a  biurate 
and  free  uric  acid ;  but  all  are  agreed  that  the  formation  of  the  hypothetical 
quadriurate  or  of  a  biurate  is  intimately  associated  with  the  presence  and 
amount  of  the  other  salts  of  the  urine,  more  especially  the  phosphates. 

Highly  concentrated  urines  containing  an  abundance  of  urates,  as  for 
instance  in  febrile  processes,  do  not  deposit  uric  acid  freely,  owing  to  the 
large  amounts  of  other  salts  present.  On  the  other  hand,  the  dilute  urine 
that  is  secreted  in  the  granular  kidney,  and  in  other  conditions,  is  one 
where,  although  the  percentage  of  uric  acid  is  less,  the  tendency  to  deposi- 
tion is  greater,  from  the  lack  of  other  saline  ingredients.  In  the  case  of 
uric  acid  calculi,  the  deposition  of  the  material  is  more  closely  associated 
with  the  chemical  composition  of  the  urine  than  in  the  case  of  the  oxalate 
of  lime  calculus. 

Oxalate  of  lime  calculus. — In  this  condition  the  most  important  factor 
that  we  are  acquainted  with,  influencing  the  formation  of  oxalate  of  lime 
gravel,  or  oxalate  of  lime  calculus,  is  the  amount  of  oxalate  of  lime  present 
in  the  urine.  This  is  largely  influenced  by  diet,  many  articles  in  common 
use  tending  to  increase  the  amount  of  oxalate  of  lime  in  the  ui'ine,  but  more 
especially  rhubarb,  tomatoes,  sorrel,  gooseberries,  beans,  etc.  Some  patients, 
however,  with  the  so-called  oxalate  of  lime  diathesis,  will  pass  considerable 
quantities  of.  this  salt  in  the  urine,  apart  from  the  ingestion  of  these 
substances. 

Determining  causes  of  calculus. — The  mere  presence  of  the  particular 
substance  which  leads  to  the  formation  of  a  calculus  in  excessive  amounts 
in  the  ui'ine,  is  not  generally  sufficient  to  account  for  the  formation  of 
stone.  There  must  be,  generally,  some  determining  cause  acting  locally 
on  the  kidney.  This,  in  the  majority  of  cases,  is  probably  some  comparat- 
ively slight  inflammatory  affection  of  the  mucous  membrane  of  the  renal 
pelvis,  leading  to  the  secretion  of  an  excessive  amount  of  mucus,  as 
in  catarrhal  pyelitis,  or  else  a  congestion,  leading  to  the  exudation  of  some 
albumin,  or  perhaps,  in  many  cases,  to  a  small  haemorrhage.  The  presence 
of  this  colloid  material  in  the  urine  may  then  so  influence  the  form  of 
crystallisation  of  the  uric  acid,  oxalate  of  lime,  or  other  substance,  that 
either  an  abnormally  large  crystal  is  formed,  or  else  a  deposit  occurs  of 
the  uric  acid,  urates,  or  oxalate  of  lime  in  a  globular  form,  and  this 
acts  as  a  nucleus  for  the  subsequent  growth  of  the  calculus  by  accretion. 
In  many  cases  the  exudation  of  this  colloid  material  into  the  urinary 
passages  may  occur  as  a  result  of  a  slight  pyelitis,  occurring  in  the 
course  of  an  acute  disease,  and  too  trivial  to  attract  notice  at  the  time. 
It  is  probable  that  some  local  condition  of  this  kind  plays  a  great  part 
in  the  production  of  renal  calculus,  and  may  afford  a  ready  explanation 
of  the  fact  that  the  disease  is  usually  limited  to  one  kidney.  Any 
generally  acting  cause,  such  as  an  increased  amount  of  uric  acid  in 
the  mine,  or  an  alteration  in  the  reaction  of  the  urine,  would  operate 
equally  on  both  kidneys.  Although  calculi  are  found  in  some  15  to 
20  per  cent,  of  cases  on  both  sides,  yet  in  the  great  majority  of  cases 
they  are  limited  to  one  kidney. 

The  etiology,  therefore,  of  renal  calculus  may  be  summed  up  as,  in  part, 
dependent  on  metabolic  disturbances  affecting  the  composition  of  the  urine, 
in  the  manner  described  above ;  and,  in  the  second  place,  some  local  con- 
dition of  pyelitis  determines  the  actual  formation  of  the  calculus  and  the 
particular  side  affected. 
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Diet  and  habits,  therefore,  will  play  a  large  part  in  the  etiology,  especi- 
ally of  the  uric  acid  calculus  ;  and  in  many  such  cases  the  disease  can  be 
traced  to  the  habit  of  eating  very  large  quantities  of  meat.  This  will 
operate  in  two  ways — first  of  all,  in  increasing  the  acidity  of  the  urine, 
owing  to  the  larger  amounts  of  acid  phosphate  and  soda  ingested  and 
excreted ;  and,  secondly,  by  increasing  the  amount  of  uric  acid.  A  diet 
poor  in  salts  may  also  tend  to  the  formation  of  uric  acid  calculi,  not  by 
increasing  the  amount  of  uric  acid  present,  but  by  withholding  the 
necessary  amount  of  saline  material  to  keep  the  uric  acid  in  the  soluble 
form  of  the  quadriurate  or  biurate.  This  may  account  for  the  prevalence 
of  uric  acid  stones  amongst  the  poor,  and  also  in  such  countries  as  India 
and  China,  where  rice  forms  the  staple  article  of  diet,  and  rice  is  a  material 
very  poor  in  saline  ingredients.  Climatic  and  telluric  conditions  may 
possibly  play  a  part ;  thus  stone  is  very  prevalent  in  Norfolk,  and  it  is 
probable  that  the  condition  is  really  dependent  on  the  amount  of  saline 
material  in  the  water  drunk. 

Sedentary  habits  probably  act  as  a  predisposing  cause.  Stone  is  more 
common  in  men  than  in  women,  in  the  proportion  of  five  to  one. 

Morbid  anatomy. — The  presence  of  a  stone  in  the  pelvis  of  the 
kidney  may  produce  no  effects  on  the  kidney ;  more  usually,  however,  it 
causes  pyelitis,  and  in  some  cases  it  leads  to  ulceration  of  the  mucous 
membrane  of  the  pelvis.  The  most  common  secondary  effects  pro- 
duced on  the  kidney  are  atrophy  and  hydronephrosis,  in  some  instances 
pyonephrosis  and  pyelonephritis,  and  in  a  small  proportion  of  cases  the 
long-continued  presence  of  calculi  in  the  kidney  has  been  associated  with 
the  subsequent  development  of  cancer  in  that  organ.  In  cases  of  atrophy 
the  kidney  sometimes  remains  as  a  shrivelled  sac,  retaining  few,  if  any, 
signs  of  its  structure;  and  in  such  cases  it  is  probable  that  a  hydro- 
nephrosis has  been  first  of  all  produced,  and  that  this  has  become  emptied, 
and  the  kidney  has  then  atrophied.  In  other  cases,  however,  genuine 
atrophy  is  seen  where  the  organ  retains  its  former  and  normal  shape,  but 
has  become  dwindled  in  size  and  indurated  from  the  overgrowth  of  fibrous 
tissue.  In  a  considerable  nuniber  of  cases  the  presence  of  calcuh  in  the 
pelvis  leads  to  the  complete  suppression  of  the  secretion  of  the  urine, 
without  producing  any  very  marked  anatomical  changes  in  the  kidney, 
during  the  short  time  (seven  to  twelve  days)  that  life  persists,  and  in  some 
such  cases  the  suppression  is  not  associated  with  the  presence  of  any  pent- 
up  urine  in  the  renal  pelvis,  true  suppression  being  produced. 

Although  hydronephrosis  and  pyonephrosis  of  large  size  may  result 
from  the  impaction  of  a  renal  calculus  in  the  ureter  or  pelvis  of  the  kidney, 
in  some  cases  the  distension  of  the  kidney  is  moderate  in  amount,  owing 
to  an  enormous  overgrowth  of  fibrous  tissue  in  the  kidney  and  in  its 
capsule,  from  the  presence  of  chronic  perinephritis. 

Symptoms. — In  a  considerable  proportion  of  cases,  the  presence  of 
stones  in  the  kidney  produces  no  symptoms,  and  they  are  only  discovered 
accidentally  in  the  post-mortem  room.  In  many  such  cases  the  stones  are 
of  large  size,  and  branched,  ramifying  and  following  the  pelvis  and  calyces 
of  the  kidney.  In  other  cases  numerous  small  stones  may  be  present,  and 
may  often  be  passed  from  time  to  time  without  the  production  of  any 
symptoms.  More  usually,  however,  when  the  stones  are  passed,  the 
phenomena  of  renal  colic  are  produced.  In  some  cases  the  presence  of 
calcuH  gives  rise  to  no  symptoms  until  complete  suppression  suddenly 
occurs.     In  such   cases  the  usual  condition  is   for   one  efficient   kidney 
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only  to  be  present,  the  other  being  congenitally  absent,  or  ha^dng  under- 
gone atrophy  in  early  life,  perhaps  as  a  sequel  to  calculous  disease,  or 
to  other  causes,  and  the  suppression  is  produced  by  the  distinction  of  the 
ureter  of  the  single  efficient  kidney.  In  some  cases  of  complete  suppres- 
sion, both  ureters  are  simultaneously  obstructed  by  the  presence  of  calculi ; 
this,  however,  is  rare. 

Where  complete  suppression  of  urine  occurs,  as  a  result  of  impaction  of 
a  calculus  in  the  ureter,  it  is  more  common  for  the  patient  previously  to 
have  presented  symptoms,  pointing  to  the  presence  of  calculous  disease ; 
but,  unquestionably,  cases  occur  where,  as  just  mentioned,  the  occurrence 
of  complete  suppression  is  the  first  sign  pointing  to  the  existence  of  this 
disease. 

In  other  cases,  hydronephrosis  or  pyonephrosis  of  the  ordinary  char- 
acter are  the  initial  effects  produced  by  the  stone. 

In  the  majority  of  cases  presenting  symptoms,  however,  the  presence 
of  stone  in  the  kidney  gives  rise  to  attacks  of  renal  colic.  The  attacks 
of  pain  in  renal  colic  may  take  one  of  two  forms.  In  the  first,  the 
pain  is  limited  to  the  loin,  and  to  the  anterior  surface  of  the  abdomen 
in  the  hypochondriac  and  lumbar  region,  and  is  confined  to  the  side 
on  which  the  stone  is  present.  In  the  second  variety,  the  pain,  after 
being  felt  in  this  situation,  extends  in  a  downward  direction  obliquely 
towards  the  scrotum  and  groin,  and  in  some  cases  extends  a  considerable 
distance  down  the  inner  side  of  the  thigh.  The  pain  is  commonly  very 
severe,  and  the  patient  frequently  rolls  in  agony  on  the  ground.  It  is  also 
very  commonly  accompanied  by  tenderness  of  the  skin  of  the  loin  and  of 
the  anterior  surface  of  the  abdomen.  The  cutaneous  tenderness  extends 
commonly  in  a  band-shaped  area,  passing  from  the  twelfth  dorsal  to  the 
tliird  lumbar  spine  behind,  and  extends  more  or  less  horizontally  round  the 
body  to  the  middle  Ime  anteriorly,  and  forms  a  band  of  hyperesthesia 
between  the  umbilicus  and  the  symphysis  pubis.  Where  the  pain  extends 
down  into  the  groin  and  into  the  scrotum,  it  is  accompanied  also  by 
cutaneous  hypergesthesia  in  these  situations.  Durmg  the  attack  of  pain, 
there  is  not  only  superficial  tenderness  of  the  skm  of  the  abdomen,  but 
there  is  also  deep  tenderness  over  the  region  of  the  kidney,  so  that  palpa- 
tion of  the  abdomen  is  painful.  During  the  paroxysm  of  the  pain  the 
abdominal  muscles  are  rigid  and  board-like.  In  exceptional  cases,  the  pain 
not  only  radiates  downwards  into  the  groin  and  into  the  scrotum,  but  also 
spreads  down  the  back  of  the  thigh,  and  in  some  cases  it  may  spread  as  far 
as  the  heel ;  this  is  very  exceptional  The  pain  in  the  back,  in  the  loin,  and 
in  the  abdomen  is  frequently  more  constant  than  the  radiating  pain  into 
the  scrotum  and  groin,  and  the  latter  is  apt  to  occur  in  paroxysms,  in  the 
intervals  the  pain  passing  away  entirely.  The  former  is  more  apt  to  be 
persistent,  and  for  exacerbations  to  occur  from  time  to  time. 

The  duration  of  the  pain  is  very  uncertain ;  in  most  cases  it  lasts  for 
several  hours  with  temporary  remissions,  and  in  the  form  m  which  the 
pain  radiates  down  to  the  groin  and  the  scrotum  the  relief  experienced  is 
sometimes  quite  sudden.  After  the  subsidence  of  the  pam,  soreness  and 
aching  persist  in  the  loin  and  in  the  back  always,  for  some  hours,  and 
sometimes  for  days.  The  attack  of  pain  may  come  on  with  extreme 
suddenness,  occasionally  after  some  jolting,  but  in  other  cases  without  any 
predisposing  cause,  and  even  in  the  middle  of  the  night.  Where  the  pain 
radiates  down  to  the  scrotum  and  the  groin,  the  stone  has  entered  the 
iQ'eter;  and  this  variety  of  pain  is   unquestionably  associated  with  the 
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passage  of  the  stone  along  the  ureter,  and  the  sudden  relief  of  the  pam  ma^ 
be  dependent  on  the  stone  slipping  into  the  bladder.  It  is  said  that  in 
some  cases  the  patient  will  actually  experience  that  sensation.  Where  the 
stone  is  large,  or  from  some  other  cause  is  unable  to  enter  the  ureter,  the 
attacks  of  pain  are  limited  to  the  lumbar  region.  It  is  said  that  the  pain 
may  be  sometimes  on  the  opposite  side  to  that  on  which  the  stone  is  present. 

The  pain  associated  with  calculus,  although  more  severe  than  that  seen 
in  other  renal  affections,  does  not  differ  absolutely  from  the  pain  that  is 
seen  in  some  cases  of  movable  kidney,  or  which  is  seen  as  the  result  of  the  ' 
passage  of  blood  clots  or  fragments  of  renal  tissue  or  growths. 

The  onset  of  renal  colic  is  often  accompanied  by  a  rigor.  The  tempera- 
ture may  rise  to  103°  F.,  or  even  higher.  In  many  cases  the  occurrence 
of  rigor  is  associated  with  pyelitis  or  other  inflammatory  comphcations,  but 
renal  colic,  like  biliary  colic,  may  be  accompanied  by  rigor,  without  the 
presence  of  any  marked  inflammatory  complication. 

Nausea  and  faiutness  are  usually  present,  and  the  patient  becomes  pale 
and  covered  with  a  clammy  sweat,  and  in  severe  cases  there  may  be  a  con- 
siderable amount  of  collapse.  Vomiting  usually  occurs ;  in  some  cases  the 
vomiting  is  such  a  marked  symptom  as  to  simulate,  by  its  violence,  some 
intestinal  trouble,  such  as  obstruction. 

During  the  attack  of  pain,  frequent  micturition  and  even  tenesmus  may 
be  present ;  the  flow  of  urine  is  diminished,  and  the  urine  that  is  passed 
is  scanty,  high-coloured,  and  commonly  smoky.  In  some  cases  considerable 
quantities  of  blood  may  be  passed,  but  it  is  more  usual  for  the  heematuria 
to  be  moderate  in  amount.  In  some  cases  the  flow  of  urine  is  completely 
suppressed  during  the  paroxysm  of  pain,  and  in  cases  where  calculi  become 
simultaneously  impacted  in  both  ureters,  or  where,  owing  to  previous 
disease,  calculous  or  other,  one  kidney  is  f  unctionless,  the  suppression  may 
be  persistent  and  fatal. 

Where  the  disease  is  of  long  standing,  and  the  presence  of  the  stones 
has  set  up  pyelitis,  the  urine  will  of  necessity  contain  pus.  Calculous  anuria 
produces  a  remarkable  train  of  symptoms,  in  which,  notwithstanding  the 
fact  that  the  patient  may  pass  no  urine,  life  may  be  prolonged  for  a 
week  or  ten  days,  or  even,  in  some  cases,  twelve.  In  such  cases,  not- 
withstanding the  complete  suppression  of  the  urinary  secretion,  ^  the 
patient  remains  conscious  and  frequently  perfectly  rational  to  within  a 
few  hours,  or  even  to  as  short  a  period  as  half  an  hour,  from  the  time  of 
death.  They  complain  of  few  symptoms,  with  the  exception  of  suffering 
from  extreme  lassitude  and  weakness,  and  after  the  condition  has  persisted 
for  five  or  six  days,  slight  nausea  and  eructations  may  be  present.  The 
temperature  becomes  subnormal,  falling  to  95°  F. ;  the  pupils  become  con- 
tracted, and  the  knee-jerks  are  commonly  exaggerated.  After  the  condition- 
has  persisted  for  a  week  or  so,  slight  twitchings  of  the  muscles,  especially 
the  extensors  of  the  forearm,  may  be  detected,  and  the  respiration  may 
be  slightly  embarrassed.  Delirium,  coma,  and  convulsions,  the  ordinary 
accompaniments  of  uraemia,  are,  however,  absent.  Death  occurs  commonly 
with  great  suddenness,  from  respiratory  failure.  In  some  cases  slight 
oedema  may  be  present,  but  this  is  not '  a  constant  phenomenon,  and  very 
often,  when  it  is  present,  it  disappears  before  death. 

The  clinical  picture  produced  by  suppression  of  urine  in  calculous 
obstruction  is  very  definite,  and  has  been  described  as  that  characteristic 
of  obstructive  suppression,  as  it  is  seen  not  only  in  cases  of  calculous 
obstruction  but  also  in  other  conditions,  where  the  ureters  are  obstructed 
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by  malignant  or  other  tumours  of  the  pehds.  The  condition  was  originally 
described  by  Sir  "WilHam  Eoberts,  and  the  distinctions  between  it  and 
ordinary  ursemia,  supervening  in  acute  and  chronic  renal  disease,- emphasised. 
Although  it  is  very  characteristic  of  calculous  and  other  diseases  obstruct- 
ing the  flow  of  urine,  it  is  not  really  hmited  to  these,  and  precisely  the 
same  gi'oup  of  s}Tnptoms  may  be  seen  in  cases  where  the  functions  of  the 
kidneys,  up  to  that  time  healthy,  are  suddenly  suppressed  by  vascular 
lesions  obstructing  the  renal  arteries,  or,  in  some  cases,  by  the  actions  of 
the  toxines  of  such  diseases  as  diphtheria.  In  obstruction  of  the  renal 
arteries,  entailing  complete  necrosis  of  both  kidneys,  with  complete 
suppression  of  urine,  the  patient  may  live  for  a  week,  as  in  cases  of  cal- 
culous obstruction,  and  present  identical  symptoms.  The  term,  latent 
uraemia,  may  be  perhaps  used  to  describe  the  group  of  symptoms  described 
above  as  supervening  in  these  cases,  and  it  is  certainly  remarkable  that  the 
functions  of  the  kidney  in  the  human  subject  may  be  entirely  abrogated, 
without  the  onset  of  the  ordinary  phenomena  characteristic  of  acute 
uraemia.  It  is  a  point  of  some  importance,  as  regards  the  diagnosis  of 
calculous  obstruction,  that  the  condition  of  latent  urtemia  is  not  really 
limited  to  this  condition,  but  may  occur  in  diseases  in  which  the  kidneys  are 
entirely  and  irretrievably  damaged  or  destroyed  by  acute  vascular  lesions, 
or  even,  in  rare  cases,  where  suppression  occurs  as  a  reflex  phenomenon, 
produced  by  disease  elsewhere,  e.g.  perforative  peritonitis. 

Diagnosis. — The  diagnosis  of  calculous  disease  may  be  based,  either 
on  the  occurrence  of  renal  colic,  or  else  on  the  presence  of  pyonephrosis, 
pyelitis,  or  even  the  sudden  onset  of  so-called  obstructive  suppression,  with 
latent  urtemia.  If  attacks  of  renal  colic  are  present,  the  disease  has  to  be 
diagnosed  from  biliary  coUc  and  from  intestinal  colic.  The  differential 
diagnosis  is  usually  made  by  a  careful  consideration  of  the  area  and  dis- 
tribution of  the  pain,  together  with  the  presence  of  tenderness  over  one 
kidney,  and  the  occurrence  of  hematuria.  The  region  of  the  pain  in 
biliary  cohc  is  quite  different  to  that  in  renal  colic,  the  one  tending  to  pass 
downwards  towards  the  scrotum,  the  other  upwards  towards  the  shoulder 
and  neck.  In  intestinal  colic,  rigors  are  usually  absent,  but  they  may  be 
present  in  biliary  colic. 

Attacks  of  pain  may  occur  in  movable  kidney  which  simulate  renal 
colic,  and  cases  of  so-called  renal  neuralgia  have  been  described,  where 
attacks  of  pain,  indistiaguishable  from  those  of  renal  colic,  have  occurred, 
but  where  exploration,  and  even  removal,  of  the  kidney  have  faded  to  show 
the  presence  of  a  stone. 

Prognosis. — The  prognosis  of  calculous  disease  is  very  uncertain, 
both  from  the  point  of  view  of  the  recurrence  of  the  attacks  "of  pain,  and 
also  as  regards  the  development  of  such  complications  as  pyehtis,  pyo- 
nephrosis, calculous  suppression,  or  even  mahgnant  disease.  Suitable 
treatment,  however,  medical  or  surgical,  m'lLI,  in  a  considerable  number  of 
cases,  where  the  kidneys  are  not  seriously  damaged,  not  only  lead  to  relief, 
but  even  to  the  cure  of  the  affection. 

Treatment. — If  the  patient  presents  disthict  evidence  of  the  presence 
of  a  stone  in  the  kidney,  it  is  probable  that  medical  treatment  is  quite 
unavailable  to  effect  either  the  absorption  of  the  stone,  or,  if  of  large  size, 
even  its  expulsion.  Large  stones,  causing  only  the  first  variety  of  renal  colic 
where  the  pain  does  not  radiate,  cannot  be  passed  by  the  ureter ;  and  in 
such  cases  nephrotomy  affords  the  only  possibility  of  relief,  if  the  attacks  of 
pain  are  of  sufficient  severity  to  incapacitate  the  patient  from  his  occupa- 
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tion  or  work,  or  where  pyelitis  or  pyonephrosis  has  developed  as  a  com- 
plication. In  attacks  of  renal  colic,  temporary  relief  is  obtained  by  hot 
applications  to  the  loin,  and  a  hot  bath  will  very  often  relieve  the  spasm  of 
the  ureter,  which  gives  rise  to  the  pain.  Where  this  fails,  and  the  pain  is 
very  severe,  morphine  should  be  employed,  or  even  chloroform.  It  is  said 
that  inversion  of  the  patient  will  sometimes  cause  immediate  relief.  The 
diet  of  a  patient  suffering  from  renal  calculus  should  be  very  similar  to 
that  recommended  in  the  treatment  of  gout,  and  in  cases  of  uric  acid 
calculi,  dietetic  treatment  should  be  directed  towards  the  rendering  the 
urine  less  acid,  by  diminishing  the  amount  of  meat  taken,  and  increasing 
the  vegetable  diet.  This,  however,  might  not  be  suitable  in  cases  of  oxalate 
of  lime  calculus.  ■  Citrate  of  potash  may  be  prescribed  in  drachm  doses  at 
night,  in  order  to  render  the  morning  urine  less  acid,  but  it  is  impossible, 
by  the  use  of  such  treatment,  to  dissolve  stones  that  have  been  formed, 
although  such  treatment  may  prevent  the  formation  of  fresh  stones.  To 
effect  this,  the  acidity  of  the  urine  must  be  diminished,  or  the  urine  must 
be  rendered  alkaline,  and  it  should  also  be  abundant,  and  therefore  the 
patient  should  be  recommended  to  drink  largely  of  simple  mineral  waters 
or  of  ordinary  plain  water.  Such  springs  as  Vichy,  Ems,  Contrexeville,. 
Wildungen,  are  also  useful  in  the  treatment  of  these  cases. 

JOHI^  EOSE  BRADFORD. 
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If  due  regard  be  paid  to  the  importance  of  a  healthy  skin  for  the 
well-being  of  the  economy,  the  consideration  of  the  disorders  to  which  the 
integument  is  liable  may,  in  time,  be  estimated  at  its  true  value.  Many 
of  these  seriously  cripple,  or  altogether  interrupt,  the  power  of  earning  a 
livelihood  ;  others  disfigure  to  such  a  degree  as  to  render  exposure  a  severe 
trial ;  some,  though  concealed  from  public  gaze  by  being  locaHsed  on 
covered  parts,  yet  are  the  seat  of  more  or  less  constant  itching  or  annoy- 
ance ;  while  a  certain  number  tend  slowly,  though  surely,  to  a  fatal  issue. 
A  large  majority  are  curable,  especially  if  attacked  early ;  while  most,  if 
not  all,  are  capable  of  great  amelioration  by  suitable  treatment.  The  rise 
of  dermatology  is  almost  coincident  with  the  Victorian  era.  Though  a 
foundation  had  been  laid  by  British  and  French  observers  before  his  time, 
yet  it  is  to  Hebra,  who  commenced  his  classic  writings  in  the  year  1844, 
that  we  owe  its  establishment  on  a  scientific  basis.  Many  of  his  state- 
ments remain  unchallenged  even  now ;  others,  indeed,  have  undergone 
revision  or  modification;  but  the  impetus  he  imparted  to  the  study  of 
cutaneous  disease  has  never  once  ceased  to  operate. 

While  skin  diseases  enjoy  the  advantage  of  being  visible,  yet  the  almost 
infinite  varieties  of  form,  colour,  and  appearance  which  they  assume  render 
their  exact  determination  in  many  cases  no  easy  task.  This  has  no  doubt 
been  facilitated  by  the  many  beautiful  pictorial  representations  in  the 
numerous  atlases  available,  but  this  assistance  has  been  lessened  by  the 
puzzling  and  multiple  nomenclature.  Several  names  have  at  different 
times  been  attached  to  the  same  disease,  making  identification,  when  an 
atlas  is  referred  to,  difficult.  In  examining  any  skin  affection,  it  is  desirable 
that  the  entire  surface  of  the  body  should  be  inspected  in  a  good  light, 
daylight  if  possible,  so  as  to  compare  the  appearances  on  diverse  parts. 
Inquiry  as  to  previous  treatment  should  be  made ;  but,  ere  a  definite 
opinion  is  arrived  at,  the  surface  should  be  cleansed  by  a  bath,  and  all 
accretions  removed.  It  is  well  to  avoid  listening  to  any  information 
volunteered,  and  to  reserve  questions  as  to  history,  till  after  inspection. 

The  characteristics,  from  the  presence  of  which,  singly  or  combmed,  the 
determination  is  made,  have  been  divided  into  objective  or  apparent,  and 
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subjective  or  those  perceived  by  the  individual.  The  objective  symptoms 
again  are  divided  into  primary  and  secondary  lesions.  The  primary  consist 
of — The  macule — any  abnormal  change  m  the  colour  of  the  skin  confined 
to  a  limited  area ;  the  papule — any  morbid  change  in  the  skin  which  forms 
a  solid  projection  above  its  surface,  from  the  size  of  a  millet  seed  to 
that  of  a  lentil,  and,  so  far  as  can  be  appreciated  by  the  eye,  containing  no 
fluid ;  the  vesicle — an  elevation  of  the  horny  layer  of  the  epidermis  by 
transparent  or  milky  fluid ;  the  pustule — a  small  abscess,  covered  only 
by  epidermis;  the  wheal — a  solid  induration,  slightly  raised  above  the 
surface,  the  superficial  area  greatly  exceeding  the  thickness,  accompanied 
by  tmgling  or  itching  sensations  ;  the  tubercle — a  solid,  though  not 
always  hard,  elevation,  varying  in  size  from  a  split  pea  to  a  cherry.  The 
secondary  are — Crusts— accumulations  of  exuded  material  and  epidermis; 
scales — branny  dust  or  flakes,  more  or  less  attached ;  excoriations — 
superficial  breaches  of  continuity,  due  to  scratching  or  friction;  fissures 
— cracks  in  the  epidermis,  or ,  reaching  into  the  corium ;  ulcers — erosion, 
of  a  portion  of  true  skin;  scars — connective  tissue  repair  of  a  gap  in 
continuity ;  pigmentation — bro\\Tiish  or  dark  staining,  usually  due  to  long- 
continued  irritation  ;  leathery  indiu-ation — indolent  thickening  from  partial 
organisation  of  plastic  material.  The  subjective  symptoms  consist  of 
various  abnormal  sensations,  as  pain,  tenderness,  heat,  itching,  formication 
or  creeping,  tingling,  pricking,  hyper-  and  anaesthesia. 

There  is  a  popular  idea  that  cutaneous  disorders  are  chiefly  caused  by 
dirt.  This  has  a  certain  scientific  basis,  inasmuch  as  a  number  have  been 
traced  to  parasitic  or  micro-organismal  agencies  ;  but  the  most  scrupulous 
cleanliness  is  not  incompatible  wdth  their  presence.  Nor  are  ablutionary 
measures  alone  capable  of  curing  them ;  on  the  contrary,  too  much  washing 
with  soap  often  aggravates,  sometimes  directly  induces,  some.  Arsenic, 
which  has  acquired  the  reputation  of  being  "  good  for  the  skin  and  com- 
plexion," is  only  of  value  in  a  very  select  few  ;  is  rather  prejudicial  than 
otherwise  in  most,  in  the  number  of  which  eczema  may  be  included.  It, 
like  mercury,  should  never  be  indiscriminately  prescribed. 

No  thoroughly  satisfactory  classification  of  skin  diseases  has  yet  been 
formulated.  The  one  employed  here  is  that  of  Eadclifle  Crocker,  slightly 
modified.  By  it  a  division  is  made  into  six  classes,  as  follows : — Diseases 
connected  with  the  appendages  of  the  skin ;  disorders  presenting  more  or 
less  of  the  inflammatory  type;  diseases  in  which  the  most  prominent 
feature  is  overgrowth  of  one  or  more  of  the  structures  which  constitute 
the  skin ;  diseases  characterised  by  the  formation  in,  or  infiltration  of,  the 
skin  by  new  elements;  disturbances  of  sensibility  of  the  skin;  parasitic 
diseases.  This  enables  us  to  group  together  allied  elements,  but  one  class 
includes  members  which  might  perhaps  equally  well  have  been  relegated 
to  another.  Some  degree  of  overlapping  is  unavoidable  at  present,  possibly 
will  always  be  so. 

The  foreign  ailments  not  discussed  in  this  section  are  pellagra,  Morvan's 
disease,  arnhum,  leprosy,  yaws,  and  verruga  peruviana.  There  are  also 
eruptions  in  syringomyelia ;  perforating  ulcer  of  the  foot  chiefly  occurs  in 
the  course  of  leprosy,  locomotor  ataxy,  and  diabetes,  and  is  referred  to 
imder  these  sections.  Purpura,  which  is  a  symptom  rather  than  a  disease, 
has  separate  notice. 
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THE  SEBACEOUS  GLANDULAR  APPARATUS. 
SEBOEEHCEA. 

Excessive  production  of  oil,  appearing  on  the  surface  either  as  an  oily 
coating  or  in  scale-like  masses,  unaccompanied  by  visible  symptoms  of 
Inflammation.  It  would  appear  that  Eayer  was  the  first  to  speak  of  a 
definite  sebaceous  flux;  but  Hebra,  adopting  the  anatomical  views  of 
Virchow,  drew  the  picture  generally  accepted.  From  this  Unna  dissents, 
for  he  regards  the  sweat  glands  as  the  true  lubricants  of  the  integu- 
ment, their  secretion  being,  in  his  opinion,  an  oily  emulsion,  the  fatty 
portion  of  which  emanates  from  the  coil,  while  the  watery  is  drawn  from 
the  tissues  through  which  the  long  excretory  duct  passes.  Though  it  is 
pretty  commonly  admitted  that  the  sweat  does  contain  fat,  still  Unna's 
views  have  not  been  wholly  indorsed. 

The  sebaceous  glands  may  be  said  to  form  part  of  the  hair  sacs,  and 
their  secretion  is  discharged  partly  by  the  contraction  of  the  arrectores 
capillorum  muscles,  through  apertures  common  to  both  structures.  Their 
primary  function  is  to  supply  oil  to  the  hairs,  and  it  is  probable,  as  suggested 
hy  Schiitz,  that  the  secretion,  normally  fluid  at  the  temperature  of  the 
b)ody,  is  to  some  extent  drawn  from  its  source  by  capillary  attraction. 
That  this  cannot  be  their  entire  office  is  shown  by  the  fact  that  the  bulk 
of  the  sebaceous  glands  is  often,  as  in  the  instance  of  the  lanugo  hairs, 
quite  out  of  proportion  to  their  size.  Such  glands  also,  or  their  analogues, 
occur  apart  from  hairs,  as  on  the  lips,  the  labia,  and  the  prepuce ;  hence 
they  must  have  a  wider  function. 

Etiology. — The  exciting  causes  of  seborrhoea  are  probably  organismal, 
several  varieties  being  at  work.  Its  apparent  transmissibility,  and  its  preval- 
ence among  those  in  vigorous  health,  favour  this  view.  Unna  claims  that 
his  morococci — surface  micro-organisms  appearing  as  diplococci,  or  grouping 
like  mulberries — are  the  efficient  agents.  The  condition  of  the  soil  must 
have  an  influence,  since  in  so  many  cases  is  there  coexisting  anaemia,  for 
this  factor  to  be  overlooked.  In  early  syphilis  it  is  coeval  with  the 
bloodlessness,  and  is  common  in  convalescence  from  zymotic  or  inflammatory 
diseases.  In  these,  however,  it  usually  spontaneously  disappears  when 
health  returns,  and  the  due  proportion  of  red  corpuscles  and  haemoglobin  is 
restored.  The  intemperate  use  of  alcohol  is  in  some  a  cause  of  oily 
seborrhoea  of  the  face,  while  the  habit  of  wearing  hard  hats,  by  keeping  the 
scalp  too  warm  and  occasioning  local  excess  of  perspiration,  promotes  it  on 
the  head. 

Pathology. — This  has  been  the  subject  of  much  discussion.  Unna 
views  all  the  varieties  as  inflammatory  though  the  clinical  evidence 
in  support  of  this  is  not  always  forthcoming.  He  explains  it  by  chemio- 
taxis,  or  the  attractive  influence  exerted  by  micro-organisms  or  their  toxines 
on  the  mobile  elements  of  the  tissues.  In  this  case  it  takes  the  form  of  a 
tlux  of  fat,  a  sebotaxis.  Sabouraud  confirms  the  observations  of  Unna  and 
Hodara  as  to  seborrhoea  being  due  to  a  special  microbacillus,  but  holds 
that  the  implantation  of  this  in  the  pilo-sebaceous  follicle  gives  rise  to 
sebaceous  hypersecretion  as  an  oily  flux ;  to  hypertrophy  of  the  gland 
itself ;  to  a  progressive  atrophy  of  the  hair  papilla,  followed  by  death  of 
the  hair.  Since,  however,  the  micro-organism  never  penetrates  so  far  as 
the  root  of  the  hair,  he  explains  the  destructive  action  as  caused  by  toxines. 
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The  organism  continues  its  stimulating  effect  after"  the  destruction  of  the 
hair,  and  the  production  of  baldness,  accounting,  according  to  him,  for  the 
greasiness  of  bald  regions.  There  is,  however,  another  explanation,  that 
the  gland  still  pours  forth  its  secretions,  but  this  can  no  longer  be  absorbed 
by  the  hair.  The  scales  and  crusts  found  on  a  scalp  affected  with  seborrhoea 
are  due  to  other  superadded  microbes. 

Symptoms. — The  most  typical  excess  of  sebaceous  flux  is  that  in 
which  it  is  persistently  too  fluid.  Under  favourable  circumstances,  we  can 
see  minute  droplets  of  oil  exuding  from  the  dilated  gland  orifices  on  the  nose. 
Sometimes  also  in  women,  their  long  hair,  after  being  washed,  rapidly  re- 
acquires a  preternatural  greasiness.  The  face  looks  shiny,  and,  from  float- 
ing particles  of  dust  becoming  adherent  to  its  surface,  it  presents  a  greasy, 
unwashed  appearance.  In  consequence  the  skin  may  acquire  a  coarse 
texture,  over  which  dilated  venules  may  ramify.  Though  met  with  as  a 
solitary  condition,  it  is  not  infrequent  in  association  with  other  cutaneous 
disorders  in  which  the  glandular  system  is  implicated.  It  is  undoubtedly 
to  some  extent  dependent  on  constitutional  disturbances.  The  state  of  the 
digestive  and  excretory  functions  affect  it,  and  a  tendency  to  it  is  some- 
times left  behind  by  an  attack  of  erysipelas  or  variola.  The  integument  is 
frequently  pallid  and  inert. 

The  other  variety  of  seborrhoea  is  a  more  complex  ailment.  In  it  there 
are  more  or  less  abundant  greasy  accumulations  on  the  surface,  not  purely 
composed  of  fat,  but  consisting  also  of  epidermic  scales  impregnated  with 
oily  material.  Its  most  customary  situation  is  on  the  scalp,  where  it  may 
be  found  at  all  ages  ;  and,  while  sometimes  productive  of  little  harm,  it  is 
the  chief  cause  of  premature  baldness,  while  it  predisposes  to,  or  compli- 
cates, many  forms  of  skin  disease  on  all  parts  of  the  body.  It  is  this 
widespread  influence  which  it  exerts  which  gives  it  so  prominent  a  place. 

In  infants  this  greasy  coating  is  met  with,  in  particular,  in  the 
neighbourhood  of  the  anterior  fontanelle,  where  it  attains  some  thickness, 
and,  adhering  firmly,  it  forms  a  dirty  yellowish  or  blackish  investment. 
Even  if  removed,  it  is  apt  rapidly  to  reaccumulate ;  but  the  efforts  made  to 
detach  it  are  not  always  energetic,  owing  to  a  prejudice  against  interfering 
too  much  with  that  region. 

In  adolescence  and  full  age,  it  is  pretty  extensively  diffused  over  the 
scalp,  with  a  predilection  for  the  temples  and  crown,  and  occurs  either  as 
yellowish  branlike  particles  closely  set  round  the  hairs,  or  as  ghsteniug 
white,  hard,  micaceous  scales,  which,  dislodged  in  brushing  the  hair,  fall  in 
showers  over  the  clothes,  the  condition  being  that  known  as  dandriff.  In 
the  uncomplicated  form  the  scalp  beneath  is  pale,  seldom  at  all  reddened- 
A  degree  of  itchiness  often  accompanies  it.  The  drier  variety  is  that  most 
apt  to  lead  to  loss  of  hair.  The  masses  of  scales  interfere  with  due 
lubrication,  the  hair  becomes  lustreless  and  brittle,  falls  off  in  excessive 
quantity,  while  that  which  replaces  it  is  constantly  thinner  and  scantier. 
Unna  is  of  opinion  that  the  withering  of  the  hair  is  due  to  blocking  of  the 
follicle,  whereby  the  sebum  fails  to  be  excreted  ;  while  the  greasy  masses 
arise  from  the  too  copious  secretion  of  the  coil  glands  accumulating  within 
the  upper  layers  of  the  epidermis,  leading  to  an  impairment  of  cornificatiom 
The  same  lardaceous  masses  occur  occasionally  on  the  face  and  trunk, 
in  the  former  situation  especially  at  the  sides  of  the  nose.  Those  on  the 
back  have  at  times  a  salmon  tint.  In  old  people  such  are  not  uncommon, 
and  in  some  wasting  diseases,  such  as  phthisis  or  diabetes,  a  similar  state  is 
encountered. 
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In  males,  fatty  accmniilations,  allied  to  seborrhcea,  occur  under  a  long 
prepuce ;  in  females,  between  and  on  the  labia ;  or,  in  both  sexes,  within 
the  meatus  of  the  ear,  as  cheesy,  sour-smelling,  soft  accretions ;  and  in 
all  these  locahties  their  decomposition  may  give  rise  to  irritating 
inflammations. 

Diagnosis, — In  diagnosis,  freedom  from  visible  inflammatory  symptoms 
would  exclude  eczema,  while  the  scales  in  psoriasis  are  more  thickly  heaped 
and  more  firmly  adherent.  Diffused  or  disseminate  chronic  ringworm  of  the 
scalp,  where  the  broken  hau's  are  concealed  by  the  healthy,  does  resemble 
and  is  mainly  a  diy  form  of  seborrhoea.  The  microscope  will  detect  the 
trichophyton,  and  the  same  instrument  will  enable  a  discrimination  to  be 
made  from  tinea  versicolor  of  the  trunk. 

Treatment. — The  constitutional  treatment  of  seborrhcea  consists  in 
the  administration  of  such  tonics,  usually  ferrugiaous,  as  may  be  needed  to 
combat  the  antemia,  and  revivify  the  system,  when  such  are  called  for.  But 
local  management  is  essential.  In  the  first  place,  all  accumulations  on  the 
scalp  or  elsewhere  must  be  removed.  A  preliminary  softening  with  oil  is 
necessary,  then  washing  with  warm  water,  and  either  a  superfatted  potash 
soap  or  Hebra's  spiritus  saponatus  kalinus,  two  parts  of  the  best  grern  soo.p, 
not  the  ordinary  soft  soap  of  the  B.  P.,  digested  in  one  of  alcohol :  or  a 
shampoo  with  yolk  of  egg,  which  emulsionises  the  fatty  masses.  This 
should  be  repeated  at  frequent,  though  increasing,  intervals.  An  ointment 
of  15  grs.  of  precipitated  sulphur,  10  grs.  of  salicylic  acid,  5  drms. 
of  lanohne,  and  1^-  drms.  each  of  almond  oil  and  distilled  water,  is  to  be 
rubbed  carefully  into  the  scalp  at  the  roots  of  the  hair  once  a  day. 
Another  useful  pomade  for  the  pm^pose  of  curing  the  tendency  consists  of 
1  drm.  of  tannic  acid,  24  grs.  each  of  white  wax  and  lanoline,  and  half 
an  ounce  each  of  almond  oil  and  distilled  water.  By  the  emplo}Tnent 
of  such  measures  the  tendency  to  the  perversion  is  arrested,  and  if  taken 
in  time  the  fall  of  the  hair  ceases.  A  relapse  is  to  be  obviated  by  careful 
attention  to  the  hygiene  of  the  scalp,  by  washing  the  head  at  regular 
intervals  with  2  drms.  of  fluid  extract  of  qmllaia  in  half  a  gallon  of  warm 
water,  and  by  the  daily  application  to  the  hair  of  an  antiseptic  oil,  made 
by  adding  a  drachm  of  oil  of  eucalyptus  to  2  oz.  of  almond  oil.  WTien  the 
hair  is  too  oily,  the  following  lotion  is  very  eflicacious  in  lessening  this, 
and  in  keeping  the  scalp  healthy : — 

R 

Chloral  hyd.,  Ac.  tamiici,  Eesorcini,  Ac.  tartarici  .  .         aa  oSS 

01.  ricini m  xv 

Sp.  vini  rect ad  gvi 

Sig. — The  lotion  to  be  rubbed  in  once  a  day  to  the  roots  of  the  hair. 

"^hen  seborrhceic  masses  occiu-  on  the  face  or  body,  a  bland  super- 
fatted soap,  such  as  "  baumol,"  is  to  be  employed  for  washing,  and  the 
sulphur  and  salicylic  acid  ointment  mentioned  above,  rubbed  well  in,  but 
sparingly,  or  15  grs.  of  resorcin  may  replace  the  siilphui\  The  fatty 
accretions  on  the  genitals  and  in  the  meatus  need  bathing  or  syringing 
with  a  boric  acid  lotion,  and  the  subsequent  application  of  an  ointment  of 
cold  cream,  containing  10  grs.  of  saHcylic  acid  in  the  ounce. 

The  oily  seborrhoea  of  the  face  generally  demands  systematic  tonic 
treatment,  with  the  use  locally  of  a  lotion  containing  2  grs.  of  perchloride 
of  mercury  in  8  oz.  of  almond  emulsion. 
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ASTEATOSIS. 

An  unnatural  dryness  of  the  skin,  which  may  "be  either  idiopathic  or 
acquired,  general  or  partial. 

Xerodermic  skins,  the  mildest  form  of  ichthyosis,  are  not  uncommon, 
in  which  the  integument  is  harsh ;  and  in  advanced  age,  partly  from  the 
atrophy  and  anai^mia  associated  with  it,  partly  from  diminution  of  per- 
spiration, the  skin  manifests  undue  aridity.  As  an  acquired  condition, 
preternatural  dryness,  usually  only  affecting  certain  regions,  may  be 
attributed  to  cold  winds,  to  the  use  of  alkaline  soaps,  or  contact  with 
alkaline  leys,  which  rob  the  surface  of  its  oil,  or  in  some  trades  where 
lime,  sulphur,  paraffin,  benzine,  or  carbolic  acid  are  employed. 

Baths  containing  bran  or  gelatin,  and  the  use  of  the  best  kinds  of 
superfatted  soaps  for  ablution,  conduce  to  mollify  the  senile  skin.  This 
may  be  aided  by  the  cautious  employment  of  pilocarpine,  which,  though 
a  direct  sudorific  and  not  affecting  the  sebaceous  glands,  undoubtedly 
serves  to  soften  the  skin.  Lanoline,  vaseline,  and  glycerin  of  starch 
diluted  with  an  equal  amount  of  neutral  glycerin,  are  all  local  emollients. 
The  dryness  occasioned  by  occupation  is  difficult  to  treat  unless  the 
culpable  agent  be  eschewed  for  a  time,  while  the  health,  if  impaired,  is 
restored. 

CUTANEOUS  CYSTS. 

These  are  not  all  connected  with  the  sebaceous  glands,  nor  with  the 
hair  follicle,  yet  it  will  save  repetition  if  a  general  description  is  given, 
including  the  more  common.  In  the  first  place,  any  occlusion  of  the  hair 
follicle  above  its  neck  will  cause  an  accumulation  of  the  secretion  of  the 
sebaceous  gland,  distension  of  the  duct,  and  the  formation  of  a  cyst ;  the 
gland  itself  at  the  same  time  hypertrophying.  This,  as  Unna  has  shown, 
is  most  frequently  occasioned  by  an  overgrowth  of  horny  cells,  a 
hyperkeratosis ;  and  according  as  tliis  acts  most  powerfully  on  the  hart- 
follicle,  or  on  the  sebaceous  gland,  will  the  contents  be  chiefly  horny  or 
sebaceous.  The  old  idea  that  sebaceous  cysts  arose  from  an  opening  out  of 
the  gland  structm-e,  so  that  the  whole  wall  secreted  sebum,  must  be 
abandoned.  It  is  the  neck  which  dilates,  and  into  tliis  the  still  active 
gland  pours  its  secretion.  Some  of  these  cysts  have  an  opening  fi^om 
which  yello^vish  contents  can  be  expressed  without  much  difficulty.  Such, 
when  forced  out,  have  often  a  rancid  odom\  Others  have  no  visible 
aperture,  but  are  smooth,  rounded,  or  flattened  bodies. 

Another  variety  of  cutaneous  cysts  is  that  known  as  Milium,  an  apt 
designation.  This  is  a  millet-seed  sized,  yellow  or  wliite,  hardish  body, 
seated  in  the  skin,  just  beneath  the  epidermis.  They  are  principally  found 
where  the  skin  is  thin,  with  little  subcutaneous  fat,  as  on  or  in  the 
neighbourhood  of  the  eyelids,  the  cheeks,  temples,  and  genital  organs. 
They  are,  perhaps,  most  common  in  women,  though  met  vd\X\  also  in 
children,  in  whom  they  are  more  truly  sebaceous.  The  view  of  A^chow 
as  to  their  causation  is  the  current  one,  that  they  consist  of  an  agglomera- 
tion of  horny  cells  in  the  deeper  part  of  the  lanugo  hair  follicle.  It  is,  as 
Unna  describes  it,  a  relatively  superficial  follicular  horny  cyst.  They  give 
rise  to  no  subjective  sensations. 

But  cysts,  in  some  respects  similar,  may  arise  in  another  way.     Such  are 
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traumatic  epidermic  cysts.  In  persons  who  are  much  exposed  to  blows 
or  pricks  with  sharp  instruments,  round,  indolent,  movable  tumours,  about 
the  size  of  a  pea,  appear  on  the  sides  of  the  hand  or  fingers.  The  origin  of 
these  has  been  explamed  as  owing  to  the  transference  into  the  wornid  of  a 
portion  of  epidermic  tissue,  capable  of  reproduction,  which  becomes  en- 
capsulated, a  mode  resenibhng  that  in  which  so-called  dervioid  cysts  are 
produced.  These  arise,  as  Unna  expresses  it,  "  in  an  early  embryonic 
period,  by  the  wandermg  of  part  of  the  epidermis  into  the  subcutaneous 
tissue."  These  latter  include,  as  shown  by  Torok,  the  atheromata  or  vjens, 
so  often  seen  on  the  scalp.  The  contents  are  various,  but  all  referable  to 
the  epidermis.  Thus  they  may  be  soft  and  pasty  white,  or  brownish  and 
thin,  or  like  honey,  or  ghstening  from  the  presence  of  cholesterm.  Some 
are  in  the  substance  of  the  skin,  as  are  the  common  chalazion  cysts  of  the 
eyelid;  others,  as  the  wen,  are  distinctly  subcutaneous.  Then-  capsule 
consists  of  connective  tissue  differing  in  thickness. 

Such  cysts  may  rupture,  and  from  the  surface  so  exposed  a  cutaneous 
horn,  corresponding  to  the  hair  altered  in  character,  may  sprout,  or  a 
cauIiflower-Kke  mass,  not  very  dissimilar  to  an  exuberant  epithelial  cancer, 
may  develop,  as  in  a  case  described  by  Hutchinson,  where  the  greater  part 
of  the  scalp  became  so  transformed. 

In  the  treatment  of  cysts,  those  which  exhibit  a  visible  opening  may 
need  nothing  more  than  periodical  expression  of  their  contents.  The  cyst 
gradually  becomes  smaller,  and  eventually  disappears.  The  closed  cysts 
must  be  dissected  out,  under  carefully  instituted  antiseptic  precautions. 
Those  on  the  eyelids  should  be  excised  from  the  conjunctival  aspect  under 
cocaine,  to  obviate  leaving  a  noticeable  scar.  In  the  case  of  milium,  the 
thin  covering  layer  should  be  scratched  through  with  a  fine  pomted  knife, 
then  the  shotty  body  can  be  readily  turned  out. 


COMEDOXES. 

Black  spots  or  puncta,  which  have  their  seats  in  the  conjoined 
duct  of  the  hair  follicles  and  sebaceous  glands,  seen  on  the  face, 
back,  and  chest.  They  are  open  cysts  containing  horny  material  and 
sebum. 

Etiology. — The  cause  of  comedones  seems  to  be  an  undue  thickness  of 
the  horny  layer,  with  a  want  of  tone  in  the  muscles  of  the  skin,  especially 
the  arrectores  pilorum.  In  those  who  work  among  petroleuin  or  tar,  the 
stimulation  which  these  substances  exert  on  the  corneous  layer  promotes 
their  production,  by  inducing  closure  of  the  follicular  mouth.  Some  oily 
seborrhoea  often  coexists,  as  if  there  is  a  compensatory  over-action  on  the 
part  of  other  glands.  Double  comedones  arise,  according  to  v.  During  and 
Torok,  from  a  fusing  together  of  two  or  more  sebaceous  gland  ducts,  by 
intradermal  suppuration,  the  secreting  part  remaining  productive.  The 
Acarus  folliculorum,  fomid  head  downwards  in  some  comedones,  seems,  at 
least  in  man,  a  harmless  concomitant. 

Symptoms. — These  are  more  common  in  dark  than  in  fan--com- 
plexioned  persons.  The  skm  itself  is  apt  to  be  inactive,  muddy,  and 
deficient  in  transparency.  The  ansemia,  also  so  fi'equently  coexistent,  is 
partly  real,  partly  apparent,  the  vascular  plexuses  being  veiled  by  the  non- 
translucent  skin.  Met  with  occasionally  at  all  ages,  they  give  most  trouble 
between  puberty  and  30.     In  those  subject  to  them,  though  never  eiitu'ely 
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absent,  they  are  not  at  all  times  equally  in  evidence.  The  sluggishness 
of  the  skin  associated  with  them  is  influenced  by  inactivity  of  digestion 
or  iiTegularities  of  menstruation.  They  are  generally  dotted  without 
arrangement  over  the  areas  mentioned,  but  may  be  grouped  symmetrically 
on  the  flush  regions  of  the  cheeks,  and  are  then  smaller  than  ordinary. 
When  pressure  is  exerted,  a  worm-like  cylinder  escapes,  consisting  at  its 
upper  portion  of  horny  material,  darkened,  according  to  Unna,  by  retention^ 
while  the  deeper  is  tallowy  and  soft.  Sometimes  comedones  occur  as 
doublets  or  triplets,  as  first  described  by  Ohmann  Dumesnil.  These  are 
most  often  seen  on  the  back,  and  in  those  affected  with  acne.  The  con- 
tents, lemonade-bottle-shaped,  expressed  from  these  are  blackened  at  both 
extremities. 

Treatment. — The  treatment  of  comedones  is  not  always  rapidly 
satisfactory.  It  is  necessary  to  dislodge  them,  not,  however,  attempting  to 
press  them  entirely  out.  For  this  purpose  a  watch-key,  or  one  of  the 
many  extractors  which  have  been  invented,  may  be  used.  For  washing, 
either  green  soap  and  warm  water,  or  sometimes  better,  a  resorcin  and 
salicylic  acid  soap,  which  tends  to  thin  the  corneous  layer,  may  be  employed. 
If  not  very  large  or  numerous,  the  following  paste,  recommended  by  Unna, 
should  be  applied  at  night,  with  the  eyes  closed,  to  prevent  recurrence : — 
I^  Kaolini,  semi  unciam ;  glycerini,  drachmas  tres ;  aceti,  drachmas  duas. 
The  ointment  of  sulphur  and  salicylic  acid,  described  under  Seborrhoea,  is  a 
stronger  application ;  or  Zeissl's  paste,  consisting  of  equal  parts  of  pre- 
cipitated sulphiu-,  glycerin,  rectified  spirit,  carbonate  of  potass,  and  ether. 
These  should  be  applied  at  night,  carefully  avoiding  any  excess  of  stimula- 
tion. The  parts  are  to  be  washed  with  a  bland  soap  in  the  morning,  and 
dusted  with  emol  keleet,  or  10  per  cent,  of  boric  acid  in  talc.  At  the  same 
time  the  general  health  needs  suitable  attention. 


ACNE  VULG-AEIS. 

Inflammation,  either  mostly  confined  to  the  pilo-sebaceous  follicle  or 
producing  also  suppuration  in  the  sebaceous  gland,  usually  preceded  by 
the  formation  of  a  comedo,  and  limited  in  locality  to  the  face,  shoulders, 
and  chest,  in  time  to  the  period  between  puberty  and  maturity.  The 
connection  between  the  comedo  and  acne  is  so  close,  that  though  the 
latter  properly  belongs  to  the  class  of  inflammations,  it  is  better  to  con- 
sider it  here.  It  constitutes  one  of  the  commonest  diseases  of  the  skin,  and 
if  of  any  intensity  is  apt  to  leave,  if  untreated,  indelible  marks,  in  the 
form  of  pitted  scars. 

Etiology. — The  causes  of  acne  are  chiefly  local,  but  there  are  predis- 
posing influences  at  work.  The  main  agency  in  operation  is  that  vascular 
pressure,  which  is  inseparable  from  active  functional  development,  as  of 
the  transformation  of  the  downy  investment  of  the  cheeks  of  the  boy, 
to  the  strong,  thick,  and  deeply  implanted  hairs  of  the  whiskers  and  beard 
of  the  man.  This  nisus  exists  in  the  female,  yet  rarely  receives  expression, 
save  in  a  few  young  women,  whom  the  unnatural  growth  of  hair  asexes. 
There  is  a  restraining  influence  in  women,  which  loses  a  portion  of  its  power 
towards  the  wane  of  sexual  life,  and  then  the  change  of  lanugo  into  coarser 
hair  partially  or  even  extensively  occm-s.  The  less  regularly,  steadily,  and 
perfectly  does  the  hairy  transformation  go  on  in  youths,  the  more  tardy 
the  evolution  of  the  manly  beard,  the  more  intense,  other  things  being 
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equal,  the  tendency  to  the  development  of  acne.  That  sluggish  condition 
of  skin  which  favours  and  promotes  the  superficial  hyperkeratosis  of  the 
epidermis,  which  is  the  first  stage  of  acne,  is  a  feature  of  such  cases. 
Suppm^ation  has  hitherto  been  believed  to  be  dependent  on  the  incursion 
of  ordinary  pyogenic  organisms,  but  Unna  holds  that  this  is  erroneous, 
since  they  were  absent  in  a  series  of  cases  examined  by  him.  He  found  in 
all  instances  of  true  acne  a  special  bacillus,  ha^dng  an  irregular  arrange- 
ment within  the  comedo.  It  is  small  and  plump,  according  to  him  "  fat- 
loving  and  fat-consuming,"  and  it  is  the  efficient  agent  m  producing  the 
suppuration.  This  suppuration  may  be  shallow  (impetiginous),  or  deep 
(follicular).  Schlitz  from  his  observations  concluded  that  Unna's  acne 
bacillus  was  merely  the  Bacillus  coli  communis;  but  Sabouraud  identifies 
the  bacillus  which  produces  what  may  be  termed  the  seborrhoeic  cocoon — 
the  comedo,  in  short — with  that  in  acne,  thus  bringing  these  two  diseases 
into  still  closer  connection.  In  some  persons  horny  and  sebaceous  cysts 
arise,  deep  in  the  skin,  or  having  their  seat  in  the  subcutaneous  tissue. 
These  may  suppurate,  and  hence  it  comes  that  when  one  of  these  deep 
oval  or  rounded  elastic-feehng  structures  is  punctured,  we  sometimes 
evacuate  a  thick  oily-looking  fluid,  sometimes  pus.  While  these  are 
shortly  the  local  causes  of  acne,  various  functional  disturbances  of  the 
sexual  and  digestive  systems  are  distinctly  operative  in  producing 
temporary  aggravation.  Payne  has  seen  cases  where  fresh  outbursts 
invariably  occurred  if  salt  liquors,  sweets,  or  rich  food  were  partaken  of. 
These  act  by  reducing  the  nervous  tone  in  the  parts  affected,  and  so 
diminish  the  restraint  on  the  proliferation  of  implanted  organisms,  which 
is  exerted  in  a  healthy  state  of  tissue. 

Symptoms. — The  earliest  stage  of  acne  is  a  degree  of  superficial 
hyperkeratosis  of  the  epidermis,  which,  advancing  to  the  follicular  openings, 
closes  them,  and  thus  leads  to  the  production  of  comedones.  These  are 
more  or  less  prominent  in  individual  instances.  The  appearances  in  acne 
vary  much  with  the  soil,  and  so  do  the  number  of  lesions.  The  florid  and 
clear  complexioned  have  few,  though  perhaps  rather  large  and  angry  spots ; 
the  torpid,  sluggish,  and  anaemic  have  many,  which  may  be  deep-seated, 
widely  diffused,  and  obstinate.  Hence  the  ultimate  effects  are  different. 
The  scars,  if  any  remain  at  all,  are  in  the  former  few  and  insignificant,  but 
in  the  latter  they  are  often  nmnerous  and  disfiguring.  The  acne  pustule 
has  no  determinate  shape  or  colour.  It  may  be  bright  red,  acuminate, 
with  more  or  less  areola,  or  even  with  a  hard  crimson  base,  or  it  may  be 
elongated  and  violaceous,  nodular  or  subcutaneous.  The  skin  looks  thick, 
there  is  some  oily  seborrhcea,  but  the  subjective  sensations  are  not  pro- 
nounced.    Heat,  perhaps  irritability,  seldom  itchiness  is  complained  of. 

Diagnosis. — This  is  seldom  difficult,  though  there  are  forms  of  peri- 
folliculitis which  simulate  it  pretty  closely.  The  age  limits,  which  are  only 
occasionally  exceeded,  the  locahsation,  the  coexistence  of  comedones,  and 
the  almost  entire  absence  of  subjective  symptoms,  are  usually  sufficient 
for  its  identification.  The  small  pustular  syphilide,  which  in  some 
respects  resembles  it,  is  uniformly  and  widely  distributed ;  there  are  no 
comedones,  and  as  it  appears  withm  the  first  year  after  infection,  there  are 
constitutional  symptoms  to  be  discovered,  if  carefully  enough  sought  for. 
The  folliculitis  occasioned  by  contact  with  tar  or  paraffin  no  doubt  has  an 
affinity  with  acne,  but  may  occur  at  any  age,  and  is  directly  traceable  to 
the  irritation  caused  by  these  substances.  A  pustular  eruption  in  persons 
beyond  the  usual  limits  in  age,  should  suggest  inquiry  as  to  whether 
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bromides  or  iodides  have  been  taken.  The  differentiation  from  rosacea  ^^■ill 
be  found  under  the  latter. 

Treatment. — In  treatment,  local  measures  should  be  primarily  con- 
sidered as  being  the  more  important,  though  constitutional  regulation  is,  in 
most  cases,  essential  as  an  adjuvant.  In  the  first  place,  something  must  be 
done  to  neutralise  the  hyperkeratosis,  which  has  led  to  the  closure  of  the 
sebaceous  gland-ducts.  The  natural  greasiness  of  the  skin  in  acne  com- 
monly permits  of,  or  at  least  does  not  contra-indicate,  the  use  of  soap.  That 
selected  should,  however,  be  either  a  good  neutral  or  superfatted  one,  pre- 
ferably, also,  one  of  which  the  alkali  is  potash  rather  than  soda.  Those 
substances  which  hasten  desc|uamation  act  favourably  on  the  hyperkera- 
tosis ;  thus,  superfatted  soaps,  containing  a  little  sulphur,  or  resorcin  and 
salicylic  acid,  used  cautiously,  may  prove  advantageous.  Unna  has  shown 
that  in  the  process  of  heahng,  in  the  slightest  cases,  only  the  comedo,  with 
its  bacilli,  are  thrown  off  in  the  suppui'ative  process.  Thus  it  is  good 
practice  to  endeavour  to  prevent  the  formation  of  a  pustule  by  judiciously 
pressing  out  the  comedones.  The  reactive  effect  of  douching,  spraying, 
or  bathing  with  very  hot  water,  is  sometimes  usefid,  employed  after  the 
pressure,  and  not  continued  too  long.  j\Iuch  good  may  often  be  accom- 
phshed  in  a  short  space  of  time  by  scraping  the  surface  with  the  dermal 
curette,  or  Yolkmann's  sharp  spoon.  These  measures  must  be  combmed 
with  the  use  of  applications  which,  while  actmg  more  slowly,  have  a  more 
continuous  effect.  In  general,  lotions  are  more  pleasant  and  efficacious  than 
ointments.  The  chief  ingredient  in  these  is  commonly  sulphur,  which  is 
of  value  in  two  ways.  One,  by  causing  a  slight  but  persistently  increased 
exfohation  of  the  outer  epidermic  layers,  in  which  the  pilo-sebaceous  gland- 
duct  participates  s}Tnpathetically ;  another,  by  directly  annulling  the 
vitality  of  the  pyogenic  organisms,  whatever  their  nature.  Perhaps  the 
most  generally  useful  is  the  well-known  Ylemingkx  solution,  somewhat 
diluted — VfL  Sulphuris  sublimati,  drachmas  duas ;  calcis  viva?,  drachmam 
Tinam ;  aquae  destiUatae,  uncias  decem.  The  quicklime  and  the  water  should 
be  first  mixed,  the  sulphur  added,  and  the  combination  boiled  slowly  down 
to  6  oz.  in  a  porcelain  capsule.  This  is  to  be  put  on  thinly  at  night  with 
a  camel's-hair  pencil,  and  allowed  to  dry.  If  too  strong,  as  is  shown  by 
the  production  of  redness  and  dryness  of  the  skin,  the  lotion  should  be 
diluted ;  or,  conversely,  it  may  sometimes  be  employed  stronger  to  resistant 
skins.  If  an  omtment  be  preferred,  that  suggested  by  Boeck  of  Christiania, 
is  often  prompt — ^  Acidi  salicylici,  camphorte,  aa  0-30  to  O'oO;  saponis 
\dridis,  1*0;  zinci  oxidi,  2-0;  sulphuris  prscipitati,  10-0;  olei  cetacei 
purificati,  12-0.  The  odour  of  the  whale  oil  is  masked  to  a  large  extent  by 
the  camphor,  while  its  penetrating  power  is  greater  than  any  other  excipient. 

Since  all  the  measures  recommended  are  more  or  less  irritating,  they 
are  best  employed  at  night.  In  the  morning,  the  lotion  should  be  washed 
off  with  plain  tepid  water,  the  ointment  with  superfatted  soap  and  warm 
water,  and  then  a  soothing  dusting  powder  is  to  be  applied.  For  this  pur- 
pose emol  keleet  suits  well,  and  adheres  excellently,  or  10  per  cent,  of  boric 
acid  in  powdered  talc.  Early  pustules  may  be  caused  to  abort  by  touching 
each  with  carbolic  acid  or  lysol,  and  varnishing  with  flexible  collodion  or 
kiystaUine.  If  they  are  large  and  angry,  it  is  better  to  cover  them  with  a 
piece  of  Unna's  carboh'c  and  mercmy  plaster  muslin,  which  may  be  changed 
every  second  or  thii'd  day.  The  deep  cysts  may  require  incision  and  curet- 
ting their  inner  surface,  but  they  of  ten  disappear  if  the  sulphiu'  treatment 
is  persevered  in. 
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Extensive  and  chronic  cases  of  acne  sometimes  demand  another  method. 
This  consists  in  the  application  of  Unna's  salicyhc  and  creasote  plaster 
muslin,  nsing  either  the  15-30  or  the  20-40  strength.  Strips  are  closely 
applied  to  the  affected  parts  for  from  three  or  four  days  to  a  week,  till  the 
surface  is  rendered  pretty  raw,  the  plaster  being  renewed  and  the  skin 
carefully  cleansed  every  twelve  hours.  The  treatment  should  be  continued 
till  all  apparent  pustules  have  flattened  down,  and  the  integument  shows 
of  a  red  colom%  with  deeper -hued  points,  the  seat  of  the  pustules.  The 
plaster  is  then  laid  aside,  and  the  skin  is  dressed  with  Unna's  zinc  ichthyol 
salve  muslin,  till  the  epidermis  is  restored.  The  cycle,  in  some  cases  or 
parts,  may  need  repetition,  but  eventually  such  amelioration  is  produced, 
that  the  lotions  or  ointments  indicated  may  be  resorted  to. 

In  directing  internal  treatment,  all  discoverable  errors  must  be  cor- 
rected. Thus  the  management  is  frequently  more  hygienic  than  medicinal. 
Aperients,  ha;matinics,  tonics,  and  gastric  and  intestinal  correctives  are 
indicated  in  different  instances.  The  diet  needs  regulation,  often  modifica- 
tion. The  state  of  the  sexual  functions  requires  attentive  consideration. 
In  many  cases  exercise  suited  to  the  person  must  be  enjoined.  Eiding, 
cycling,  golf,  and  particularly  swimming  in  the  sea,  or  in  well-constructed 
baths,  are  advantageous ;  the  maintenance  of  the  due  activity  of  the  skin 
in  some  way  is  essential.  Acne  is  curable,  but  only  by  judicious  persever- 
ance in  well-chosen  treatment.  After  all  active  phenomena  have  been 
banished,  gaping  follicles  may  still  stud  the  countenance ;  these  may  be 
rendered  less  conspicuous  by  electrolysing  each,  as  in  the  removal  of  hairs. 


EOSACEA. 

A  chronic  disease  of  the  face,  limited  almost  entirely  to  the  nose, 
cheeks,  forehead,  and  chin,  characterised  by  hyperemia,  dilatation  of 
the  venules,  nodulation,  or  pustulation,  and,  in  severe  cases,  hyper- 
trophy. 

Etiology. — A  fertile  cause  of  rosacea  is  chronic  indigestion  ;  in  men 
this  is  perhaps  more  often  gastric,  in  women  intestinal,  but  in  both  the 
disturbance  is  chiefly  catarrhal.  This  is  responsible  for  many  red  noses,  so 
disfiguring,  and  the  source  of  so  much  ill-natured  comment.  Occasionally 
such  are  due  to  chronic  hypertrophy  of  the  nasal  mucous  membrane,  especi- 
ally that  over  the  middle  turbinated  bone.  This  gastro-intestinal  catarrh 
may  be  traced  to  the  abuse  of  tea,  or  of  alcohol,  but  is  also  one  of  the 
consequences  of  a  sedentary  life,  under  bad  hygienic  conditions.  Some 
of  the  worst  cases,  of  the  highest  degree,  have  been  encountered  in  persons 
not  given  to  spirituous  liquors.  Though  rosacea  is  met  with  at  all  ages 
in  women,  yet  it  is  most  prevalent  at  the  close  of  menstrual  acti^dty. 
Menorrhagia  is  not  infrequently  associated  with  it.  Exposure  to  excessive 
heat,  or  over-exertion  in  such  heat,  has  seemed  sometimes  to  start  it. 
Seborrhoea  of  the  scalp  may  coexist,  but  something  more  is  needed  to 
originate  the  disease.  This  consists  in  some  remotely-acting  disturbing 
agency  on  the  notoriously  sensitive  vascularisation  of  the  face.  Alcohol 
has  such  an  effect,  and  the  ailment  is  usually  worse  before  a  menstrual 
period,  or  is  aggravated  by  successive  pregnancies. 

Symptoms. — Sometimes  the  disease  is  confined  entirely  to  the  nose, 
the  tip  of  which  is  red,  swollen  a  trifle,  and  glossy.  This  approximates  to 
chilblain,  but  is  more  persistent.     Or'  there  may  be  an  erythema,  taking 
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the  type,  as  Besnier  describes  it,  of  a  flush,  at  first  intermittent,  then 
remittent,  and  finally  permanent,  with  exacerbations.  This  is  common  in 
women,  even  in  girls.  Most  frequent  of  all  is  the  seborrhceic,  which  Unna 
classes  as  one  variety  of  his  seborrhoeic  catarrh,  and  originating  from 
transference  from  the  scalp.  There  is  redness,  either  of  a  bright  crimson 
or  a  dull  purplish  hue,  more  or  less  diffused  over  the  areas  above  named. 
The  colour  varies  according  to  the  activity  or  the  reverse  of  the  peripheral 
circulation  of  the  individual,  the  degree  of  thickness  of  the  epidermis,  or 
the  temperature  of  the  air  at  the  time.  If  the  skin  is  thick,  the  surface 
may  be  greasy ;  if  thin,  there  is  slight  scaliness,  and  the  aspect  reminds 
one  of  an  erythematous  dry  eczema.  On  inspection,  there  are  discoverable 
some  dilated  and  tortuous  venous  radicles,  or  these  may  be  numerous  and 
large.  Unpleasant  sensations  of  burning  are  often  complained  of,  particu- 
larly on  suddenly  entering  a  hotter  or  cooler  atmosphere,  or  after  the 
ingestion  of  hot  fluids,  such  as  tea.  The  erythema  may  become  deep,  so 
that  a  swollen  condition  of  skin  is  produced,  yet  it  is  usually  cool  to  touch. 

This  constitutes  the  first  grade,  but  on  this  abnormal  basis  papules  and 
pustules  arise.  These  are  sometimes  superficial  and  small,  sometimes  hard 
and  deep,  so  that  the  complaint  may  in  one  resemble  a  pustular  eczema,  in 
another  a  highly  inflammatory  acne.  No  comedones  are  visible,  however, 
and  the  furuncles  own  an  ordinary  pyogenic  origin. 

The  third  grade  is  marked  by  definite  hypertrophy.  This  may  be  purely 
fibrous,  the  new  tissue  being  formed  at  the  expense  of  the  normal  spindle 
cells.  Or  there  is  an  increase  m  the  size  of  the  sebaceous  glands  them- 
selves, studding  the  surface  like  bits  of  orange-peel.  Ordinarily  the  pro- 
cess is  a  combined  one,  though  this  extreme  development  is  seldom  seen 
in  women,  and  even  in  men  is  rare.  There  is  great  coarseness  and  greasi- 
ness  of  skin,  much  connective  tissue  hypertrophy,  so  as  to  give  rise  to 
irregular  overgrown  masses,  which  hang  from  the  nose  or  appear  as  ex- 
crescences on  the  cheeks  and  forehead,  simulating  in  the  latter  situations 
the  leontiasis  of  leprosy. 

Diagnosis  and  prognosis. — Eosacea  may  be  simulated  by  syphilis, 
but  m  the  early  stage  the  concurrent  general  symptoms,  in  the  later  the 
crescentic  arrangement  of  the  elements,  the  ulceration,  or  scars  left,  will 
serve  to  distinguish.  In  alcoholics,  however,  the  tuberculous  syphilide  of 
the  centre  of  the  face  can  sometimes  only  be  differentiated  from  rosacea 
with  nodulation  by  the  therapeutic  test.  A  good  illustration  of  this 
will  be  found  in  Wilson's  "  Portraits,"  Plates  A,  B.  Some  forms  of  lupus 
erythematosus  likewise  resemble  rosacea.  The  face  must  be  scanned  for 
scars;  if  any,  though  faint,  are  found,  it  is  not  rosacea.  The  disc-like 
arrangement,  the  splintery  scales,  with  tags  passing  into  the  follicular 
openings,  the  implication  of  the  lobe  of  the  ear,  and  the  absence  of  venous 
telangiectases,  are  typical  of  the  erythematous  lupus.  It  is  separated 
from  acne  vulgaris  by  the  age  of  the  patient  and  the  non-existence  of 
comedones. 

The  prognosis  in  rosacea  of  the  first  or  second  grade  is  usually  good, 
and  the  same  may  be  averred  of  the  third,  provided  it  is  restricted  to  the 
nose,  or  merely  occurs  as  isolated  bossy  growths  on  the  cheeks  or  forehead. 
The  most  obstinate  forms  are  that  limited  to  the  tip  of  the  nose,  apparently 
the  most  trivial,  and  the  rare  diffused  hypertrophic  variety.  Even  though 
dispelled,  it  may  recur,  and  such  relapses  yield  less  readily  than  the  original 
trouble. 

Treatment. — Constitutional  treatment  is  more  necessary  in  rosacea 
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than  in  acne.  The  diet,  in  particular,  must  be  simple  and  non-stimulating. 
Every  article  which  tends  to  cause  flushing  must  be  rigorously  eschewed. 
Thus,  hot  liquids  of  all  kinds,  curries,  condiments,  and  prepared  sauces, 
are  inadmissible.  The  amount  of  butcher's  meat  should  be  limited,  and 
replaced  largely  by  white  meats  and  fish.  Green  vegetables,  certainly, 
plain  salads,  free  from  dressing,  are  usually  permissible.  Fruit,  if  ripe, 
seldom  does  harm.  Water  should  be  the  sole  beverage;  milk  may  be 
partaken  of  freely,  best  with  the  addition  of  lime  water,  but  is  to  be 
regarded  in  the  light  of  a  food.  Milk  puddings,  and  farinaceous  articles 
in  general,  suit  most  cases. 

The  hygiene  of  the  skin,  as  a  whole,  requires  attention.  Warm  baths, 
especially  sulphur,  act  beneficially,  but  Turkish  baths  are  contra-indicated. 
Bearing  in  mind  the  implied  etiological  connection  with  seborrhoea,  the 
scalp  ought  in  all  cases  to  be  examined  for  this,  and  if  found  affected, 
treated. 

The  local  treatment  must  be  chosen  in  accordance  with  the  severity  of 
the  case,  and  the  degree  of  resistance  of  the  skin.  Sulphur  is  one  of  the 
most  efficacious  remedi^s,  but  its  action  needs  watching.  One  drachm 
of  precipitated  sulphur,  in  4  oz.  of  calamine  lotion,  forms  a  suitable 
combination.  A  little  of  this  is  painted  on  at  night,, w^ashed  off  without 
soap  in  the  morning,  and  the  face  dusted  with  emol  keleet,  or  boric  talc 
powder,  as  in  acne.  Sometimes  the  diluted  Vlemingkx  solution  may  be 
used  in  those  with  more  greasy  skins.  The  dilated  venules  require  scarifi- 
cation with  a  fine  iris  knife,  followed  by  bathing  with  warm  water,  or,  if 
large  and  tortuous,  they  may  be  destroyed  by  electrolysis.  The  hyper- 
trophic masses  can  be  shaved  off  with  a  sharp  razor.  The  nose  can  thus 
be  trimmed  to  an  appropriate  shape.     Bleeding  is  free,  but  easily  checked. 

The  strictly  medicinal  treatment  comes  last  in  importance.  Ichthyol 
perhaps  gives  the  best  results.  It  should  be  administered  in  doses  of 
3  to  5  minims,  freely  diluted,  two  or  three  times  a  day.  It  should  be 
taken  when  the  stomach  is  empty.  Schiitz  advises  that  remedies  which 
arrest  fermentative  changes  should  be  given  in  the  interval  between  meals. 
Tlu-ee  to  10  minims  of  the  sp.  thymol,  may  be  taken  at  10  a.m.  and  5  p.m., 
in  a  glass  of  water.  SmaU  doses  of  hydrochloric  acid,  in  free  dilution,  with 
meals,  also  do  good. 

ADEXOMA  SEBACEUM. 

Eirm  whitish  or  yellowish,  sago-grain-like,  solid  flatfish  papules,  over 
which,  in  some  cases,  minute  blood  vessels  ramify,  and  consisting  of 
hypertrophied  sebaceous  glands."  Piayer,  Addison,  and  Gull  described  the 
first  cases,  but  Balzer,  who  attached  the  name,  identified  it.  The  best 
account  is  that  given  by  Pringle. 

Etiology  and  symptoras. — It  occurs  in  two  forms,  one  the 
congenital.  The  eruption  consists  of  indolent,  firm,  whitish  or  yellowish 
solid  papules,  or  little  tumours,  smooth  or  warty,  embedded  in  the  skin  at 
different  depths,  or  projecting  from  it,  and  varying  in  size  from  a  pin's 
point  to  a  small  pea.  Though  thickly  crowded  together,  these  lesions  have 
all  a  distinct  boundary  line,  and  never  appear  to  coalesce  to  produce 
composite  patches.  There  is  no  solution  of  epidermis,  or  anytliino- 
suggestive  of  excretory  duct,  but  when  pricked  with  a  needle,  white 
matter  can  be  easily  expressed  from  them,  recognisable  under  the  micro- 
scope as  inspissated  sebum.     Associated  with   these   there   is   a   certain 
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amount  of  concomitant  vascular  hypertrophy  or  telangiectasis,  which, 
however,  varies  within  wide  limits.  It  may  be  scarcely  noticeable,  or  is 
the  feature  which  most  prominently  attracts  attention.  Those  affected 
have  been  observed  to  be.  intellectually  below  par,  and  have  chiefly  been 
females.  This  is  a  summary  of  Pringie's  account ;  but  there  is  a  second 
form,  which  does  not  develop  so  early  in  life,  and  may  be  met  with  in 
those  of  quite  average  intelligence.  An  instance  has  been  recorded  by 
myself,  and  another  by  Pollitzer.  The  first  part  of  the  description  given 
above  applies  fairly  well  to  both,  though  in  Pollitzer's  the  colour  was 
reddish.  In  neither  were  there  any  telangiectases.  The  disease  is  a  rare 
one,  and  in  situation  seems  confined  to  those  parts  of  the  face  affected  by 
rosacea.  There  are  no  subjective  sensations.  It  may  be  symmetrical  or 
more  or  less  unilateral.  The  appearances  are  in  miniature  those  of  hyper- 
trophic rosacea,  and  an  examination  into  the  structure  of  the  growths 
bears  this  out.  They  are  made  up  of  hypertrophied,  at  times  of  h}^er- 
plastic,  sebaceous  gland  tissue.  Unna  doubts  if  they  should  be  considered 
as  adenomata,  or  growths  in  a  new  direction.  Some  ought,  in  Walker's 
opinion,  to  be  rather  classed  as  lymphangiomata.  Probably  all  cases  are 
truly  congenital  in  origin,  though  they  do  not  definitely  appear  till  later. 

Diagnosis. — The  disease  bears  the  closest  resemblance  to  epithelial 
cystadenoma,  a  condition  to  which  nearly  every  observer  has  attached  a 
new  name.  The  diagnosis  is  indeed  scarcely  possible  without  a  micro- 
scopic examination,  but  a  comparison  of  the  descriptions  will  aid. 

Treatment. — This  is  only  satisfactory  if  the  number  of  elements  is 
limited,  so  as  to  permit  of  the  whole  being  excised  without  the  production 
of  a  disfiguring  scar.  Electrolysis  lessens  the  conspicuousness,  and  the 
remedies  for  rosacea  will  tend  to  remove  the  telangiectasis.  In  my  case, 
considerable  benefit  resulted  from  the  vigorous  apphcation  of  a  40  per 
cent,  resorcin  paste. 


ACNE,  OE  FOLLICULITIS  VAPJOLI.FOEMIS. 

G-roups  of  peculiar  pustules,  occurring  principally  on  the  upper  part  of 
the  face,  but  extending  among  the  hair,  which  finally  leave  scars  like  those 
of  smallpox.  Hebra  first  described  this  rare  eruption  under  a  name  origin- 
ally used  by  Bazin  to  designate  molluscum  contagiosum  epitheliale.  The 
commencement  consists  in  the  formation  of  papules  or  nodules  on  the 
forehead,  temples, — advancing  among  the  hair, — or  more  rarely  on  the 
neck,  chest,  or  back.  In  their  centres  is  a  hard  point,  round  which  a  ring 
of  pus  appears,  surrounded  by  a  narrow  areola.  A  firmly  attached  scab  is 
thus  produced,  beneath  which  there  is  more  or  less  necrotic  softening,  so 
that,  on  its  removal,  a  pit  is  left,  dark  red  or  brownish,  eventually  becoming 
a  white  cupped  scar.  The  ailment  is  extremely  chronic,  and  Crocker 
believes  that  in  some  cases,  at  least,  syphilis  is  a  predisposing  cause.  Unna 
holds  that  it  is  caused  by  the  growth  of  a  special  bacillus  in  the  lanugo 
hair  follicles.  This  does  not  give  rise  to  a  comedo,  as  in  acne,  though  it 
exercises  a  stimulating  influence  on  the  follicular  epithelium.  The  crusts 
are  due  to  the  development  of  seborrhoeal  organisms  in  the  scales  at  the 
follicular  mouths,  and  it  is  to  their  active  development  that  the  necrosis  is 
owing. 

The  diagnosis  from  a  pustular  syphilide  lies  in  the  restriction  of  the 
area  affected,  but  there  may  be  difficulty  with  a  recurrent  tertiary  pustular 
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eruption.  Treatment  consists  in  the  removal  of  the  crusts  by  starch 
poultices  containing  boric  acid,  and  applied  cold.  Then  an  ointment 
containing  sulphur  and  ammoniated  mercury,  made  with  lanoHne,  should 
be  rubbed  in.     Internally  Crocker  recommends  iodide  of  potass. 


THE  SWEAT  GLAND  APPARATUS. 

In  the  same  way  as  in  the  sebaceous  gland  system,  so  in  the  sweat  or 
coil  gland  one,  we  may  have  increase  or  diminution  of  the  secretion,  various 
forms  of  perversion,  and  organic  changes  connected  with  the  apparatus 
itself. 

HYPEEIDEOSIS. 

Excessive  secretion  of  perspiration,  occurring  under  circumstances  not 
ordinarily  habitual. 

Etiology. — The  copious  perspiration  which  follows  on  exposure  to 
heat,  as  of  the  sun  01  a  fire,  or  which  results  from  physical  exertion,  is  not, 
strictly  speaking,  hyperidrosis,  yet  there  can  be  traced  all  degrees  between 
this  physiological  moisture  and  that  extreme  of  the  pathological,  where  the 
individual  can  hardly  make  a  movement,  or  experience  an  impression, 
without  perspiring.  The  condition  may  be  general  or  local.  The  facihty 
with  which  perspiration  is  induced  varies,  the  obese  sweat  more  readily 
than  the  spare.  A  deficiency  in  tone  is  the  chief  factor  in  predisposing 
to  morbid  hyperidrosis.  When  there  has  been  a  disturbance  for  a  longer 
or  shorter  time  of  the  beat-regulating  centres,  when  fever  has  existed,  the 
instability  of  the  centre  persists  after  the  temperature  has  become  normal. 
Sudden  and  profuse  perspirations  are  apt  to  occur,  and  as  suddenly  to 
cease,  producing  then  by  the  evaporation  a  sensation  of  chilliness  in  the 
relaxed  skin.  Though  there  is,  for  the  most  part,  a  relationship  between 
the  activity  of  the  cutaneous  circulation  and  the  secretion  of  sweat,  still 
this  is  not  constant,  and  the  skin  may  be  congested  yet  dry,  or  pale  and 
drenched  with  perspiration. 

Pathology. — Pathologically  there  is  a  disturbance  of  vasomotor 
control,  for  the  side  of  the  head  affected  with  migraine  can  be  seen  per- 
spiring freely,  while  the  other  is  dry.  Tlie  profuse  sweats  which  occur 
during  slow  somatic  death,  in  such  disorders  as  pneumonia  or  pyemia,  are 
connected  with  a  vasomotor  paralysis  consequent  on  poisoning  of  the 
central  nervous  system. 

Symptoms. — Local  hyperidrosis  may  affect  those  parts  where  the 
sweat  glands  are  particularly  large,  but  where  sebaceous  ones  are  likewise 
present,  as  in  the  axilla  or  on  the  perineum  or  it  may  be  confined  to 
localities  where  there  are  sudoriparous  glands  alone,  as  the  palms  and  soles, 
or,  as  in  rachitic  children,  the  head  only  may  perspire  too  freely.  Of  these 
the  axillary  is  the  one  most  closely  connected  with  psychical  reasons. 
Sweat  may  be  seen  to  pour  from  the  armpits  of  patients  stripped  before 
an  audience  of  students.  If  the  palms  suffer,  the  hands  feel  cold,  damp, 
and  clammy,  contact  is  unpleasant  \  the  skin  becomes  sodden,  tender,  some- 
times has  a  delicate,  pinkish  hue.  Gloves,  if  worn,  are  rapidly  soiled,  and 
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no  fine  work  can  be  engaged  in,  since,  if  touched,  it  acquires  a  gi'easj  stain. 
Persons  so  affected  are  nearly  always  in  a  lowered  state  of  health,  are 
more  often  females  than  males,  may  be  hysterical  or  neurotic ;  some  mental 
strain  or  shock  is  occasionally  blamed.  This  moist  condition  of  the  hands  is 
peculiarly  apt  to  be  found  in  such  as  are  addicted  to  chronic  alcoholic  excess. 
In  these  the  skin  is  flabby,  porous,  fatty,  and  with  a  degree  of  velvety 
softness.  Axillary  hyperidrosis  is  promoted  by  wearing  impervious  "  dress 
preservers."  The  abuse  of  tea  tends  to  produce  in  some  cold  perspiration 
of  the  hands  and  feet. 

Treatment. — In  the  treatment  of  general  hyperidrosis  we  must  have 
resort  to  a  tonic  medication.  That  which  succeeds  feverish  states  com- 
monly ceases  gradually  with  progressive  convalescence,  but  may  be 
expedited  by  the  administration  of  quinme,  the  mineral  acids,  and  of 
tinctura  agarici  or  agariciu,  guarded,  if  necessary,  by  the  addition  of 
minute  does  of  nepenthe  or  Dover's  powder.  The  local  forms  require 
similarly  suitaljle  roborant  measures.  The  system  should  be  braced  by 
cold  or  tepid  salt  shower  or  plunge  baths.  Free  apphcation  of  the  follow- 
ing powder  to  the  parts  is  most  effective  :  I^  Acidi  salicylic!,  S^O  ;  pulveris 
arayli,  10"0;  talci,  8T"0.  Lotions  of  permanganate  of  potass  are  often 
useful 

BEOMIDEOSIS. 

A  functional  disorder  of  the  sweat  glands,  in  which  there  is  an  offensive 
odouj",  combined  with  more  or  less  sweating. 

Etiology. — Thin  has  found  in  these  a  profusion  of  micro-organismal 
growth^  his  Bacterium  fcetidurn.  This  may  either  be  the  active  ferment,  or 
finds  a  congenial  soil  in  the  putrescent  perspu-ation.  The  complaint 
is  frequently  met  with  in  female  domestic  servants,  though  not  confined 
to  them  or  to  one  sex.  It  is  encountered  in  connection  with  anemia, 
and  is  apt  to  be  worse  during  menstruation.  Sexual  excitement  also 
occasions  degrees  of  bromidrosis. 

Symptoms. — There  is  not  necessarily  an  excess  of  perspiration. 
Sometimes  a  heavy  disgusting  smell  exhales  from  the  whole  surface  of  the 
body,  intensified  should  perspiration  be  increased.  This  may  resemble 
that  of  garhc,  or  may  be  merely  strong.  In  association  with  some  of  the 
exanthemata,  particularly  smallpox,  the  emanations  are  pecuharly  dis- 
agreeable; the  odour  in  typhus  is  of  a  special  nature,  and  the  penetrating  acid 
sweat  hi  rheumatic  fever  is  well  known.  "When  certain  di'ugs,  as  sulphur, 
iodine,  asafoetida,  or  musk,  are  taken,  they  manifest  their  presence  ia  the 
system  through  the  skiu.  Much,  though  not  all,  of  the  close  atmosphere  of 
iil-ventnated  bedrooms  after  a  night's  occupancy  is  due  to  bromidrosis. 

This  rather  proceeds  from  the  feet  or  axillce  or  perineum  than  fi'om  the 
general  surface.  Bromidrosis  pedum  is  the  most  common.  The  soles  are 
usually  sodden,  with  a  broad,  pinkish  margin.  There  is  sometimes  more 
or  less  fiat-foot  coexisting ;  the  feet  are  tender,  moist,  and  clammy  ;  walking 
is  painful,  and  in  severe  and  neglected  cases  the  skin  inflames  and  peels. 
The  odour  is  partly  due  to  the  rapid  putrefaction  of  the  sweat  and  the 
decay  of  the  macerated  epidermis,  but  more  particularly  to  the  fact  that 
the  coverings  of  the  feet,  the  stockings  and  shoes,  soak  up  this  unhealthy 
perspu-ation,  and  thus  the  decomposition  and  the  evolution  of  rancid  odoui's 
proceed  more  quickly.  Though  many  such  cases  can  be  permanently 
cured,  still  there  is  a  considerable  tendency  to  recurrence  in  some. 
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Treatment. — The  treatment  consists  in  correcting  any  discoverable 
constitutional  fault.  The  most  sedulous  cleanliness  must  be  enjoined  as 
an  essential  to  cure.  This  must  not  only  embrace  the  necessary  care  as 
to  the  skin,  but  specially  frequent  changes  of  stockings,  shoes,  and  under- 
clothing. The  stockings  should,  if  possible,  be  boiled,  or  plunged  in  boiling 
water.  The  feet  are  to  be  washed  with  soap  and  warm  water  every  night, 
dried,  then  powdered  freely  with  the  salicylic  powder  mentioned  under 
hyperidrosis.  In  the  morning,  before  the  stockings  are  put  on,  the  powder 
should  again  be  applied.  In  washing  the  feet  the  use  of  a  loofah  is 
advantageous,  as  serving  to  remove  the  masses  of  epidermis. 

CHEOMIDEOSIS. 

In  investigating  any  alleged  instances  of  coloured  perspiration,  two 
sources  of  error  must  be  eliminated.  One  is  simulation,  since  this  is  one 
of  the  ways  in  which  the  hysterical  temperament  may  manifest  itself ;  the 
other,  that  contact,  in  pursuance  of  occupation,  with  various  tinctorial  sub- 
stances may  indirectly  tinge  the  perspiration.  Still  a  sufficient  nimiber  of 
well-authenticated  instances  have  occmred  where  the  sweat  has  assumed  a 
l)Iue  hue,  or  a  red  one,  to  permit  of  this  being  recognised.  As  to  blue 
sweat,  described  by  Parrot,  little  definite  is  known.  Eed  perspiration  is 
encountered  chiefly  in  association  with  hyperidrosis ;  it  affects  the  axilla, 
more  rarely  the  pubes,  and  those  who  have  red  or  very  fair  hair.  The 
linen  or  woollen  material  worn  next  the  skin  is  stained  red  in  these  regions. 
Axel  Key  was  one  of  the  first  to  notice  that  the  hairs  were  encrusted  by  a 
peculiar  fungus,  which  has  been  found  to  resemble  the  B.  prodigiosus, 
a,nd  Balzer  has  found  similar  zoogloea  in  epidermic  scales  scraped  from 
the  parts.  The  microbes  attach  themselves  to  the  epidermis  of  the 
liair,  especially  to  places  where  this  is  eroded  or  defective,  forming  yellow- 
ish or  glutinous  masses,  not  unlike  the  ova  of  the  pediculus  on  cursory 
•observation.  Sometimes  there  is  slight  pruritus  and  dermal  irritation. 
The  source  of  the  complaint  has  so  far  eluded  observation.  Hcematidrosis 
is  a  purely  neuropathic  phenomenon ;  it  is  a  diapedesis  of  red  blood  cor- 
puscles emanating  from  the  sudatory  vascular  network,  occasioned  by 
perverted  nerve  influence,  but  it  is  not  a  true  skin  disease. 

Though  in  cases  where  the  urinary  function  is  defective  the  aid  of  the 
skin  is  often  called  in,  this  is  rather  as  a  hydragogue,  a  derivative,  or  a 
revulsive,  than  as  an  alternative  excretory  organ.  Hence  uridrosis  can 
scarcely  be  seriously  spoken  about.  When  urea  has  been  substantiated  in 
the  perspiration,  it  has  been  chiefly  in  that  secreted  in  the  last  stages  of 
some  mortal  disease,  and  it  cannot  be  looked  on  as  a  constituent.  Much 
the  same  may  be  said  of  gcdadidrosis,  or  milky  sweat. 

The  treatment  of  red  sweating  consists  in  shaving  the  parts  and  apply- 
ing ether,  as  this  agent  has  at  least  produced  a  temporary  cessation. 

There  are  certain  morbid  conditions  closely  associated  with  hyperi- 
•drosis,  yet  which  are  not,  in  the  opinion  of  competent  observers,  directly 
traceable  to  the  sweat  glands  or  their  ducts.     One  of  these  is 

DYSIDEOSIS  OE  CHEIEOPOMPHOLYX. 

An  eruption  of  deep-seated,  sago-grain-like  vesicles  on  the  hands, 
less  often  on  the  feet,  in  persons  who  perspire  readily,  tending  to  recur 
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in  warm  weather.  This  disease,  not  a  very  common  one,  was  described 
by  Tilbury  Fox  under  the  first  term,  by  Hutchinson  under  the  second  \ 
and  its  morbid  anatomy  has  been  investigated  by  Fox,  Eobinson,  Santi,, 
and  Williams. 

Etiology. — It  is  most  frequently  seen  in  young  women,  chiefly  those 
of  neurotic  temperament,  who  have  become  lowered  in  health  from  worry 
or  overstrain.     The  hands  are  generally  too  moist,  and  anaemia  may  coexist. 

Symptoms. — It  commences  with  sensations  of  burning  or  tingling, 
along  with  the  appearance  of  vesicles  in  the  interdigital  spaces,  and  by  the 
sides  of  the  fingers,  on  the  palms,  or  even  over  the  whole  hand  or  foot. 
These  seem  deep,  are  isolated  or  in  groups,  and  if  the  latter,  may  coalesce 
so  as  to  form  large  and  prominent  buUae.  Particularly  on  the  palm  they 
resemble  boiled  sago  grains  implanted  in  the  integument.  Fox  noticed 
that  in  the  earliest  stage  small  transparent  rings  of  fluid  are  ^^sible  round 
the  sweat  pores,  but  with  increase  in  size  this  disappears.  The  contents 
of  the  vesicles  are  neutral  or  alkaline,  subsequently  turbid.  When  fully 
developed  there  is  some  swelling  but  not  much  redness,  though  on  the 
back  of  the  hand  the  advancing  edge  is  vesicular,  the  included  area  pink 
and  tender.  Except  at  the  sides  of  the  fingers  the  vesicles  seldom  rupture 
spontaneously,  but  dry  up  into  a  hardish  crust  or  scale,  which  slowly  separ- 
ates in  a  couple  of  weeks.     The  reddened  skin  beneath  is  not  prone  to  ooze. 

The  vesicles  lie  in  the  rete  immediately  below  the  basal  horny  layer,, 
but  it  is  disputed  whether  there  is  a  direct  connection  with  the  sweat 
pores  or  not.  Unna  admits  they  are  in  close  approximation,  but  considers 
them  inflammatory.  He  attributes  the  disease  to  the  action  of  a  special 
bacillus,  dormant  under  ordinary  cncumstances,  but  roused  into  prolifera- 
tion by  the  sweating  in  summer,  or  induced  by  lowering  ailments.  This  is 
natui'ally  most  active  in  the  neighbourhood  of  the  sweat  pores,  the  watery 
portion  of  the  perspiration  being  di'awn,  according  to  Unna's  %aew,  from 
the  juicy  tissues  round  the  duct  canal. 

jDiagnosis  and  treatm.ent. — The  diagnosis  from  eczema  and 
scabies  lies  in  the  lunitation  to  the  hands  and  feet,  the  fact  that  the 
vesicles  dry  up  in  place  of  rupturing,  the  spontaneous  recovery,  and  the 
habihty  to  recur  in  summer.  The  management  consists  in  promoting  this 
tendency  to  dry,  by  the  use  of  antiseptic  and  desiccating  powders,  such  as  3 
per  cent,  of  salicylic  acid  in  talc,  or  10  per  cent,  of  boric  acid  in  the  same 
excipient,  to  which  may  be  added  10  per  cent,  of  powdered  starch,  which 
causes  it  to  adhere  better  should  the  vesicles  break.  If  the  itching  and 
tension  are  marked,  a  useful  prehminary  is  the  envelopment  of  the  affected 
member  in  a  thick  layer  of  cold  boric  starch  pjoultice,  sheathed  on  the  side 
next  the  skin  by  a  layer  of  muslin.  Mineral  acids  and  a  bitter  or  some 
acid  ferruginous  preparation  may  be  administered  internally. 


MILIAEIA  AND  SUDAMIXA. 

Pin-point  to  millet-seed  sized,  thickly  crowded,  and  widely  diff'used 
inflammatory  papules  or  vesicles,  attended  by  pricking  or  burning  sensa- 
tions, are  seen  in  coimection  with  excessive  sweating,  and  are  evoked  by 
heat. 

Under  this  heading  several  allied  ailments  are  included.  One  of  these 
is  the  complaint,  so  troublesome  to  residents  in  hot  climates,  called  prickly 
heat.     In  it  numerous  minute,  acuminate,  bright  red  papules  make  their 
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appearance  quite  suddenly  over  great  part  of  the  body,  their  eruption  being 
preceded  or  accompanied  by  more  or  less  perspiration.  The  irritating 
tinghng  experienced  coincidently,  gives  origin  to  the  name.  This  is 
probably  due  to  sudden  distension  of  the  blood  vessels,  exercising 
pressure  on  the  cutaneous  nerve  terminals.  Vesicles  are  met  with  along 
with  the  papules,  but  are  the  sole  manifestation  in  sudamina.  When 
there  is  high  temperature  of  the  body,  especially  if  too  warm  a  regimen 
is  pm-sued,  in  the  course  of  one  of  the  eruptive  fevers,  or  of  an  acute 
inflammation,  as  pneumonia,  there  is  sometimes  observed  a  copious  outburst 
of  small,  clear,  discrete  vesicles.  At  first  they  may  closely  resemble  drops 
of  dew  standing  on  the  surface.  At  other  times  their  contents  are  milky, 
or  round  each  is  a  narrow  bright  red  areola,  so  that  they  appear  as  white 
pearls  on  a  crimson  groundwork.  They  are  not  in  any  sense  critical, 
and  have  no  pathognomonic  significance.  Much  the  same  is  the  red  gum 
or  stroiJhulus  of  infants,  a  closely  set  acuminate  papular  or  vesicular  rash, 
evoked  by  wearing  thick  flannel  binders  or  undergarments,  or  from  the 
child  being  held  too  continuously  to  its  mother's  side. 

Torok  has  shown  that  the  complaint  is  an  inflammatory  one,  but 
with  a  direct  relation  to  the  sweat  ducts.  The  vesicles  begin  in  the 
deepest  part  of  the  horny  layer,  but  extend  into  the  prickle  layer,  forming 
single-chambered  vesicles.  Though  in  itself  distinct  from  eczema,  yet  it 
may  form,  according  to  Unna,  the  starting-point  of  a  seborrhoeic  dermatitis. 

Treatment  is  directed  to  reducing  the  temperature  by  lessening  as 
far  as  is  judicious  the  coverings  of  the  body,  and  by  substituting  as  far  as 
possible  linen  or  silk  for  woollen  materials.  Too  much  washing  should  be 
avoided ;  dusting  powder,  such  as  emol  keleet,  useful  for  its  absorbent  and 
antipruritic  properties,  or  boric  acid  with  talc,  may  be  employed.  A  lotion 
recommended  by  Boeck  is  valuable;  this  is  made  up  of  100  parts  each  of 
talc,  puhds  amyli,  lotio  plumbi  subacetatis  dil.,  and  1  per  cent,  solution 
of  boric  acid  in  water,  with  forty  parts  of  glycerin.  This  when  used  is 
further  diluted  with  twice  as  much  cold  water,  and  dabbed  or  painted  on. 
In  prickly  heat  absolute  rest  in  a  cool  well-ventilated  room,  with  light 
clothing,  unstimulating  food,  and  the  use  of  such  acidulated  drink  as 
lemon  squash  or  lemonade,  combined  with  the  local  applications  mentioned, 
give  speediest  relief.  Inunction  with  vaseline  or  bland  oil  after  the  morn- 
ing bath  is  useful  as  a  prophylactic,  in  prickly  heat. 


HIDKOCYSTOMA. 

Cysts  of  the  sweat  gland  duct,  characterised  by  the  appearance  of 
firm,  translucent,  pin-head  to  split-pea-sized  vesicles,  on  the  upper 
part  of  the  face,  associated  with  hyperidrosis.  Eobinson  of  New  York 
originally  in  1884  described  the  condition ;  since  then  a  number  of  in- 
stances have  been  placed  on  record.  One  of  the  most  recent  accounts  is 
that  of  Thibierge. 

Etiology. — Nearly  all  the  examples  have  occurred  in  women,  either 
in  middle  hfe  or  slightly  beyond  it,  though  in  them  the  complaint  had 
existed  for  many  years.  They  had  been  employed  in  general  housework, 
or  in  cooking  or  washing,  labouring  especially  in  a  warm,  often  moist 
atmosphere,  which  caused  them  to  sweat  profusely.  Eobinson  has  shown, 
and  his  observations  have  been  in  the  main  confirmed,  that  in  the  sweat 
coils,  which  are  partially  dilated,  there  is  a  granular  secretion.     Above 
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this,  in  the  deeper  part  of  the  corium,  the  duct  is  dilated  and  becomes  a 
cavity,  lined  with  flat  epithelia,  and  containing  a  clear  fluid.  The  condition 
is  one  closely  connected  with  excessive  sweating,  but  the  cause  of  the 
vesicular  formation  has  not,  so  far,  been  satisfactorily  accounted  for. 

Symptoms. — The  eruption  is  invariably  worse  in  summer,  and  be- 
comes better,  if  it  does  not  entirely  disappear,  in  winter.  The  recurrence  of 
the  menstrual  period  and  emotional  states  seem  in  most  cases  to  aggravate  it. 
In  situation  it  is  confined  to  the  upper  part  of  the  face  and  forehead.  It  is 
usually  bilateral,  but  not  always  symmetrical  in  distribution..  The  elements 
consist  of  clear,  tense,  shining,  hemispherical  vesicles,  varying  in  size  from  a 
pin-head  to  a  large  pellet.  They  are  at  first  at  least  deep-seated,  and  resemble 
when  small  a  boiled  sago  grain.  In  some  a  bluish  tint  can  be  discerned, 
deep  in  their  floor.  A  few  capillaries  may  ramify  over  them.  There  are 
no  concomitant  signs  of  inflammation,  and  though  itchiness  is  occasionally 
experienced  when  they  develop  afresh,  as  a  rule,  there  are  no  marked  sub- 
jective sensations.  The  contents  are  limpid  and  acid  in  reaction,  the 
vesicles  themselves  persist  for  a  considerable  time  ;  eventually,  most  dry  up 
and  scale  off,  leaving  a  faint  pigmentary  stain.  Cheiropompholyx  has  not 
been  met  in  association  with  them. 

The  treatment  is  similar  to  that  recommended  for  miliaria. 


POROKEKATOSIS. 

This  is  a  warty  overgrowth  affecting  mainly  the  sudoriparous  ducts, 
localised  principally  on  the  backs  of  the  hands  and  feet,  but  involving  also 
the  extremities  and  head.  The  disease  has  only  recently  been  described 
by  Mibelli  and  Eespighi;  the  illustrations  provided  by  the  former  in 
Part  IX.  of  the  "  International  Atlas  of  Eare  Skin  Diseases,"  convey  an 
accurate  impression  of  its  features. 

The  disease  commences  by  the  formation  of  small  horny  discs,  which 
extend  in  area,  and  multiply  in  number.  When  fully  developed,  they  are 
raised  and  flattened  in  the  centre;  there  is  a  rough,  horny  epidermis, 
studded  with  minute  acmninated  projections,  limited  by  a  narrow,  wavy, 
almost  prickly  margin.  They  are  yellowish  brown  in  colour,  and  vary  in 
size  from  a  lentil  to  a  sixpence.  On  the  forearm,  the  sinuous,  hard,  well- 
defined  margin  forms  an  extensive  line.  Beyond  the  disfigurement, 
there  do  not  seem  to  be  any  annoying  symptoms,  and  though  some 
patches  spontaneously  fade,  the  complaint  remains  for  years  little 
altered. 

The  epithelial  overgrowth  affects  mainly  the  sweat  pores,  which  become 
filled  with  black  horny  masses.  At  the  same  time  there  is  a  dilatation  of 
the  vessels  of  the  papillae,  with  cellular  infiltration.  The  marginal  wall  con- 
sists of  thickened  horny  layer.  One  might  suspect  a  parasitic  cause,  since, 
in  Mibelli's  case,  other  members  of  the  family  were  subsequently  attacked. 
Ducrey  and  Eespighi,  however,  think  that  it  is  not  contagious  but  heredit- 
ary. Unna  regards  it  as  chronic  inflammatory  in  nature.  Hutchins  has 
observed  a  case  in  America.  It  may  be  well  to  bear  in  mind  the  tendency 
which  arsenic  has,  as  Pringle  has  demonstrated,  when  long  taken,  to  pro- 
duce corn-like  growths  on  the  palms  and  soles,  combined  with  hyperidrosis. 
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THE    HAIE    SYSTEM. 

HYPEETEICHOSIS. 

An  unusual  development  of  hair,  either  on  regions  where  it  is  not 
ordinarily  found,  or  only  as  down. 

Etiology. — The  cause  of  this  abnormal  vigour  in  the  development  of 
hair  is  often  obscure.  It  occurs  in  some  young  women  who  present  a  mas- 
culine type ;  in  others,  it  is  connected  more  or  less  distinctly  with  ovarian 
irritation,  deficient  or  irregular  menstruation,  or  other  unhealthy  states  of 
the  female  generative  organs.  It  is  so  commonly  observed  at  and  after  the 
menopause,  that  one  must  ascribe  an  inhibitory  influence  to  the  ovaries, 
during  their  period  of  activity,  on  the  abnormal  development  of  hair,  as 
one  of  their  functions. 

Symptoms. — The  condition,  regarded  as  a  disease,  is  almost  limited  to 
that  met  with  in  women  on  the  face,  neck,  or  bosom,  where  the  nearly  im- 
perceptible down,  or  perfect  smoothness  of  surface,  gives  place  to  a  more  or 
less  abundant  crop  of  strong  hairs.  This  is  frequently  seen  in  association 
with  pigmented  moles,  from  which  a  bunch  of  hairs,  commonly  coloured, 
projects.  Or  the  lanugo  on  the  cheeks,  chin,  upper  lip,  neck,  or  bosom, 
or  on  the  arms,  may  become  gradually  transformed  into  strong  coarse  hairs. 
There  are  no  subjective  symptoms,  but  the  growth  occasions  much  annoy- 
ance, even  mental  distress,  quite  out  of  proportion  to  the  impression  con- 
veyed to  others. 

Treatment. — There  is  only  one  method  of  permanently  removing 
such  hairs,  and  it  has  limitations.  By  electrolysis,  judiciously  used  and  re- 
peated, we  can  free  our  patients  from  these  hairs,  provided  that  they  are  not 
too  closely  set.  Electrolysis  causes  destruction  of  tissue,  since  its  action  is 
a  chemical  one ;  and  should  the  hairs  to  be  removed  be  thickly  implanted, 
scarring,  even  keloid,  may  follow  unwise  efforts  to  destroy  them  by  its  means. 
It  is  too  powerful  an  agent  to  employ  against  downy  hairs,  or  on  those  of 
the  upper  lip,  where,  the  hairs  being  set  at  an  angle,  the  destructive  influ- 
ence is  exerted  on  too  thin  a  portion  of  the  skin.  The  straighter  the  hair, 
the  more  favourable  for  successful  removal.  Any  good  constant  current 
battery  may  be  employed,  one  of  four  to  six  Leclanch^  cells  suits  well. 
The  strength  of  current  should  not  exceed  5  milliamp^res,  often  less 
suffices.  The  patient,  reclining  in  a  comfortable  position  on  a  couch  (as 
thus  the  head  is  most  easily  kept  steady),  in  a  good  Hght,  places  one  or 
more  fingers  in  a  basin  filled  with  salt  and  water,  in  which  the  sponge, 
connected  with  the  positive  electrode,  is  immersed.  In  a  needle-holder, 
provided  with  a  disconnecting  arrangement  under  the  control  of  the 
operator  a  No.  16  diamond  needle  is  inserted.  If  the  eyesight  is  not 
very  acute,  it  is  well  to  have  a  convex  lens  of  2|  in.  focus,  on  a 
movable  joint,  and,  sliding  on  the  handle,  to  facihtate  the  introduction 
of  the  needle  into  the  hair  follicle.  The  operator  holding  the  needle- 
bearer  in  his  right  hand,  and  a  pair  of  epilating  forceps  in  his 
left,  insinuates  the  needle  by  the  side  of  the  hair  into  the  follicle, 
then,  closing  the  circuit  by  pressing  a  knob,  he  watches  the  effect.  Soon  a 
shght  frothing  becomes  visible  at  the  mouth  of  the  follicle,  and  a  blanch- 
ing of  the  skin  for  a  sixth  of  an  inch  round.  The  needle  should  as  a  rule 
be  retained  in  situ  for  twenty  seconds  or  half  a  minute ;  the  circuit  is  then 
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broken,  and  tlie  needle  withdrawn.  If  successful,  the  hair  should  be  quite 
loose,  and  should  come  away  painlessly  with  the  slightest  traction  with  the 
forceps.     If  it  does  not,  the  needle  will  require  to  be  reintroduced. 

The  secret  of  success  in  the  removal  of  hairs  l:)y  electrolysis  consists  in — 
(1)  duly  estimating  the  depth  to  which  the  needle  should  be  inserted,  so  as 
neither  to  introduce  it  too  slightly,  and  thus  insufficiently,  or  too  deeply, 
and  so  cause  undue  reaction ;  (2)  in  determining  how  long  the  needle  should 
be  retained  in  position,  so  as  to  loosen  the  hair  completely,  and  no  more ; 
(3)  except  in  the  case  of  hairy  moles — where  destruction  of  the  neoplasm 
is  intended — never  to  remove  many  hairs  in  close  juxtaposition  at  the  same 
sitting.  Individual  variations  occur,  and  only  experience  can  enable  these 
points  to  be  accurately  gauged.  The  amount  of  pain  varies  in  different 
regions  and  persons,  it  is  greater  on  the  neck  than  chin,  with  first  than  sub- 
sequent hairs.  Not  more  than  fifty  hairs  ought  to  be  dealt  with  at  any  one 
sitting,  nor  should  it  exceed  an  hour.  Thus  neither  operator  nor  patient 
are  unduly  tired,  and  the  work  is  better  done.  A  little  yellowish  serum 
exudes  from  the  punctm-e,  the  skin  feels  hardened,  and  for  a  time  is  redder 
than  normal.  Bathing  with  pretty  hot  water,  and  painting  with  calamine 
lotion,  serve  to  allay  the  irritation.  Eventually,  a  faint  white  speck,  only 
perceptible  on  close  inspection,  remains. 

But  in  all  cases  a  certain  nmnber  of  hairs  fail  to  be  permanently 
removed  by  the  first  operation,  while,  if  the  cause  leading  to  the  transfor- 
mation be  still  at  work,  other  lanugo  hairs  become  strong  ones.  This 
leads  to  disappointment,  and  had  best  be  fully  explained  at  the  outset. 
The  method  proves  most  efficacious  in  the  case  of  pigmented  hairy  moles, 
for  not  only  are  the  hairs  themselves  destroyed,  but  the  mole  itself  flattens 
and  becomes  nearly  if  not  wholly  decolorised. 


TPvICHOEEHEXIS  NODOSA. 

A  greenstick  fracture  of  the  hair  (Crocker).  Sir  Erasmus  Wilson  seems 
to  have  been  the  first  to  describe  this,  but  Beigel,  Wilks,  and  Kaposi  have 
since  directed  attention  to  it. 

Etiology. — Wilson  explained  it  as  due  to  defective  nutrition,  so  that 
the  hair  is  brittle,  yet  does  not  break  sharply  across,  but  after  the  fashion 
of  a  wet  stick,  first  at  the  cortex,  the  attachment  at  the  medulla  persisting. 
Eaymond  ascribed  it  to  a  diplococcus  which  erodes  the  surface  of  the  hair, 
and,  by  weakening  its  structure,  leads  to  fracture.  His  observations  were 
made  on  hairs  from  the  labia  majora  of  women,  where  trichorexis  nodosa 
is  common.  Menahem  Hodara  has  observed  that  an  allied  disease  is 
frequently  encountered  in  the  scalp  hairs  of  women  in  Constantinople,  and 
inside  the  nodules  he  found  a  peculiar  bacillus,  with  a  pure  culture  of 
which  he  was  able  to  infect  the  hairs  of  a  previously  healthy  female. 

Pathology  and.  symptoms. — On  some  of  the  hairs  of  the 
whiskers,  beard,  or  moustache,  less  often  of  other  parts,  there  are  seen  a 
number  of  whitish  spots,  or  beaded  swellings,  irregularly  scattered  over 
the  shaft.  When  traction  is  exerted,  the  hair  breaks  at  the  swelling.  If 
such  a  hair  is  examined  microscopically,  the  cuticle  is  seen  to  be  deficient 
at  the  node,  the  constituent  fibres  are  dissociated,  giving  the  impression 
of  two  brushes  stuck  into  one  another. 

Treatment. — Shaving,  continued  for  a  considerable  time,  has  been 
recommended,  but  even  when  this  has  been  conscientiously  carried  out 
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the  disease  has  recurred  after  the  hair  grew.  In  view  of  the  possible 
parasitic  origin,  this  should  be  combined  with  the  application  of  parasiticide 
remedies,  such  as  sulphur,  carbolic  acid,  or  formalin. 


MONILETHEIX. 

Ehythmical  thinnings  of  the  hair  shaft,  imparting  a  beaded  appearance 
to  the  affected  hairs.  Walter  Smith  of  Dublin  described  the  first  case ; 
since  then  many  examples  have  been  recorded,  a  resume  of  most  of 
which  was  published  by  Wallace  Beatty  and  Scott. 

Etiology  and  pathology. — Beatty  and  Scott  have  made  sections 
of  the  scalp,  and  state  that  the  formation  of  spindles  begins  at  the  papilla, 
and  in  the  sections  all  the  papillag  were  forming  nodes.  In  my  case,  hairs 
which  were  extracted  with  the  root  and  root  sheath  in  situ,  first  showed 
evidence  of  contraction  just  beyond  the  point  of  exit  from  the  foUicles. 
Unna  is  of  opinion  that  the  contraction  is  due  to  an  increase  of  the  normal 
elastic  or  muscular  contraction  of  the  hair  follicle  in  its  central  region. 
The  plastic  hair  mass  forced  through  this  narrow  portion  produces  the 
spindle.  A  hereditary  influence  is  at  work  in  some,  for  M'Call  Anderson 
has  recorded  a  chart  in  which  fourteen  out  of  twenty-seven  individuals 
were  affected  in  six  generations,  and  Sabouraud,  seventeen  cases  in  five. 
It  also  shows  family  prevalence.  A  similar  condition  may  be  found  on 
the  hairs  generally  over  the  body 

Symptoms. — The  hair  of  the  scalp  presents  a  regular  alternation  of 
fusiform  sweUuigs  and  narrow  portions.  The  nodes  are  pigmented  and 
possess  more  or  less  medulla,  the  contracted  parts  are  devoid  of  colour.  The 
length  from  the  centre  of  one  internode  to  another  is  about  1  mm.  In  a  case 
of  mine,  in  which  three  children  of  one  family  were  affected,  by  staining  the 
hair  with  nitrate  of  silver,  and  shaving  after  an  interval  of  four  days,  it  was 
found  that  each  node  took  two  days  to  grow,  which  corresponded  to  the 
estimate  of  Smith.  The  node  tallies  in  diameter  with  the  normal,  no  trace 
of  imbrication  is  discoverable  on  its  surface,  but  the  overlapping  of  the 
cuticular  scales  is  distinct  on  the  internode.  Unna  has  noticed  that  there 
is  spiral  twisting  of  the  whole  cortex  round  a  central  axis.  The  hair  does 
not  attain  any  length,  but  snaps  off  at  the  thinned  part.  The  hair,  on 
passing  the  hand  over  it,  feels  harsh  and  wiry,  and  there  may  be  comcident 
keratosis.  All  the  scalp  hairs  are  not  so  altered  in  every  case,  but  the 
occipital  region  suffers  most.  The  disease  is  a  congenital  one,  the  only 
exception  being  a  case  of  Unna's,  where  it  appeared  to  a  limited  extent 
on  the  vertex  of  a  young  woman  after  a  severe  fright. 

No  treatm.ent  has  been  suggested. 


CHANGES  m  COLOUE. 

Various  accidental  discolorations  of  the  hair  arise.  It  may  be  stained 
blue  by  indigo  or  cobalt,  green  by  copper,  reddish  brown  by  aniline  or  by 
the  dust  of  greenheart  timber,  and  purplish  when  chrysarobin  is  used, 
especially  if  washed  with  soap. 

But  in  most  people,  as  age  advances,  the  hair  becomes  white.  Pigment 
exists  in  the  hair  in  two  forms — one  a  melanotic,  gi-anular  pio-ment, 
situated  between  the  epithelial  elements  ;  the  other  a  stainino-  of  the  cells 
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themselves.  Unna  thinks  that  the  diffuse  pigment  disappears  first.  Some- 
times hairs  become  -^hite  at  once  throughout  their  entire  length,  at 
others  the  root  becomes  white,  while  the  older  part  retains  its  coloui'. 
"While  the  pigment  vanishes,  the  hair  itself  has  a  jello\vish  hue,  that  of 
horny  substance,  a  condition  sometimes  recognisable  both  on  the  beard  and 
scalp;  but,  more  commonly,  a  silvery  whiteness  eventually  is  assumed, 
ascribable  to  the  particles  of  air  scattered  through  the  cortex. 

Greying  of  the  hair  may  occur  in  quite  young  people  :  this  is  ]  -articu- 
larly  noticeable  in  natives  of  the  American  continent,  but  is  met  with  also 
in  Britain.  Some  young  persons  have  or  acquire  grey  locks  or  patches, 
and  this  is  hereditary  in  families.  But  besides  this,  uidi\'idual  hairs  may 
become  partially  grey,  so-called  ringed  hairs.  On  the  other  hand,  hair  which 
is  light  in  childhood,  or  youth  may  grow  darker  in  adolescence,  or  from 
residence  in  a  hot  climate  such  as  India.  In  all  cases  where  the 
hair  has  suddenly  altered  fi'om  dark  to  white,  the  porosity  is,  according 
to  Unna,  altered.  The  normal  air  spaces  are  all  enlarged,  and 
the  retractility  is  augmented.  If  there  is  periodicity,  the  hau'  is 
ringed. 

The  causes  of  senile  canities  are  not  well  understood.  Eepeated  attacks 
of  neuralgia  have  been  followed  by  more  or  less  permanent  local  gi-eyness. 
Great  anxiety  or  mental  disturbance  has  led  to  immediate  whitening  of  the 
hair.  Loss  of  sleep  and  strain  iufluence  the  nutrition  of  the  hair  as  of  the 
epidermic  structures  in  general.  It  becomes  dry,  harsh,  staring,  and 
paler  in  tmt.  An  attack  of  typhoid  fever  may  be  the  starting-point  of 
steadily  increasing  canities.  If  the  individual  is  young,  the  colom- 
is  occasionally  restored.  In  most  cases  grey  hair  harmonises  well  with 
the  complexion,  and  dyeing  is  seldom  a  successful  expedient.  There 
are  numerous  harmless  methods  of  staining  the  hair  practised  by 
hairdressers. 


ALOPECIA. 

More  or  less  complete  baldness,  due  to  various  causes  interfering  with 
the  growth  or  renewal  of  the  hair. 

Etiology. — Though  since  Hebra's  time  the  association  existing  between 
seborrhcea  and  baldness  has  been  generally  admitted,  no  thoroughly  sufficient 
explanation  was  forthcoming.  Unna's  morococci  and  flask  bacilli,  situated 
in  the  surface  layers  of  the  epidermis,  while  likely  enough  the  exciting  agents 
of  the  anomalies  of  cornification,  in  the  form  of  scaly  masses  more  or  less 
evident  in  chfferent  instances,  hardly  accounted,  even  on  the  chemiotactic 
theory,  for  the  alopecia.  The  specific  bacillus  of  selxjrrhcea,  discovered  by 
Sabouraud  appears  to  occupy  a  position  of  greater  importance.^  This, 
when  it  invades  a  follicle,  occasions  round  it,  but  particularly  at  its  base, 
an  afflux  of  wandering  cells.  As  a  result  of  this,  or  of  the  action  of  toxines, 
the  papilla  wastes,  producing  a  progressively  weaker  hair,  and  finally  none 
at  alL  Tlie  sebiun  containing  multitudes  of  these  baciUi,  with  the  loosened 
epidermic  scales,  constitutes  the  pit}Tiasis  or  gi'easy  crust.  Hair  after 
hair  in  succession  is  attacked,  and,  from  a  scalp  once  infected,  eradication 
from  the  follicles  seems  an  almost  hopeless  task,  as  the  bacterial  colony 
breaks  up  into  isolated  groups.  "VThile  the  hair  atrophies,  the  sebaceous 
glands  increase  in  size,  and  their  secretion  stiU  shows  the  micro-organism. 
The  explanation  of  the  peculiar  localisation  of  baldness  may  be  that  the 
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regions  first  implicated  offer  the  most  favourable  soil  for  the  proliferation 
of  the  parasite.  Conditions  of  malnutrition,  particularly  anaemic  states, 
lessen  the  resisting  power  of  the  tissues  against  microbic  incursion. 

Alopecia  is  much  more  apt  to  affect  men  than  women,  the  difference  in 
the  mode  of  dressing  the  hair  and  in  the  head  coverings  worn  by  the  sexes 
may  partly  account  for  this  disparity,  but  it  has  not  so  far  been  wholly 
explained.  It  does  not  depend  on  a  diminution  of  hair-forming  material 
in  the  blood  as  age  advances,  since  at  all  epochs  of  life  we  observe  the 
change  of  downy  into  strong  hairs  going  on  afresh. 

Symptoms. — Eare  instances  have  been  recorded  where  infants  have 
been  born  without  hair,  or  it  has  not  developed  in  later  hfe.  More 
frequently  the  failure  has  been  partial.  In  the  progressive  form  there 
is  all  over  the  scalp  more  or  less  scaliness,  which  not  only  occupies 
the  spaces  between  the  hairs  themselves,  but  is  seen  as  an  accumula- 
tion at  the  root  of  each,  and,  when  displaced  by  brushing,  is  rapidly 
reproduced  in  even  greater  amount.  The  hair  loses  its  natural  gloss 
and  pliancy,  falls  off  more  copiously  than  it  should,  and  is  replaced  by 
thinner,  shorter,  and  weaker  hairs.  The  process  of  thinning  may  com- 
mence at  the  crown  and  spread  outwards  and  forwards,  may  begin  at  the 
temples  and  extend  backwards,  or  in  both  directions  at  once.  A  tuft  in 
front,  and  the  growth  at  the  lower  part  of  the  sides  and  on  the  occiput, 
persists  longest,  though  it  too  may  become  more  scanty.  This  shedding  of 
the  hair  may  begin  in  adolescence,  or  at  any  period  throughout  life.  As  a 
rule,  the  earlier  it  manifests  itself  the  more  rapid  the  advance.  The 
denuded  areas  become  smooth  and  somewhat  greasy,  assume  a  polished 
appearance,  the  skin  being  generally  more  tightly  bound  down  than  before. 
Itchiness  to  a  slight  degree  accompanies  the  onset.  What  is  known  as 
senile  alopecia  is  apparently  the  same  process,  though  in  extreme  old  age 
the  hair  lessens  in  amount  everywhere  as  the  cutaneous  structures  shrink. 

Temporary  falling  out  of  the  hair  of  the  scalp  occurs  in  convalescence 
from  various  conditions  accompanied  with  continuous  fever;  thus  it  is 
common  after  typhoid  and  erysipelas.  A  patchy  thinning  of  the  hair  is 
one  of  the  phenomena  in  early  syphilis.  Permanent  bald  areas  may  result 
from  lupns  erythematosus,  from  ulceration,  or  from  favus,  etc. 

Prognosis  and  treatment. — The  prognosis  of  progressive  bald- 
ness is  not  promising,  but  much  may  be  done  by  well-directed 
treatment.  The  seborrhoea  requires  the  management  recommended 
under  the  heading.  But  there  are  certain  remedies  which  possess  a 
degree  of  stimulating  effect  on  the  hair  reproduction.  Among  such 
are  lotions  containing  chloral  hydrate,  resorcin,  or  naphthol.  I^  01. 
ricioi,  60  min. ;  tinct.  quillaise,  \  oz. ;  resorcini,  1  drm. ;  sp.  rosmarini, 
\  oz. ;  aq.  destil.  ad  6  oz.  Or,  Chloral  hydratis,  2  to  3  drm. ;  sp.  vini 
rect.,  I  oz. ;  glycerini,  1\  drm.;  aq.  destil.  ad  6  oz.  These  should  be 
dispensed  in  bottles  fitted  with  a  dropping  arrangement,  so  as  to  be 
readily  applied  to  the  scalp  without  wetting  the  hair  overmuch.  If 
jS-naphthol  is  used,  it  may  be  dissolved  in  the  proportion  of  5  grs.  to  the 
oz.  of  almond  oil.  In  those  who  show  signs  of  the  commencement  of  the 
complaint,  careful  attention  is  to  be  paid  to  maintaining  the  hygiene  of  the 
scalp  ;  the  hair  after  a  bath  should  be  carefully  dried  ;  hard,  ill-ventilated 
hats,  which  compress  the  temporal  arteries,  starve  the  scalp,  and  encourage 
perspiration,  are  to  to  be  eschewed,  and  all  oils  or  pomades  employed  should 
be  fresh  and  pure. 

The  alopecia  succeeding  to  acute  febrile  diseases  usually  passes  off  if 
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the  hair  is  cut  short,  the  scalp  kept  clean  by  shampooing  with  quillaia  and 
water,  and  one  of  the  stimulant  applications  above  mentioned  applied. 


ALOPECIA  AEEATA. 

An  atrophic  disease  of  the  hair  system,  characterised  by  the  appear- 
ance, usually  suddenly,  of  circumscribed,  pale,  smooth,  bald  patches,  which 
may  by  their  extension  produce  complete  baldness. 

There  is  some  doubt  if  the  term  area  Celsi,  attached  to  this  complaint,  is 
warranted ;  it  is  more  probable  that  Celsus  alludes  to  baldness  in  general. 
Sauvages  seems  to  have  been  the  first  to  mention  it  distinctly,  but  it  was 
described  and  figured  by  Willan. 

Etiology. — Various  circumstances  indicate  that  it  is  in  some  cases  at 
least  contagious.  Sabouraud  has  brought  elaborate  researches  to  prove  that 
the  areate  only  differs  from  the  chronic  and  progressive  seborrhoeal  form  in 
tune,  place,  and  degree.  "  A  patch  of  alopecia  areata  is  an  acute  local 
expression  of  seborrhoea."  The  same  bacillus  is  found  in  the  earliest  stages, 
or  at  the  advancing  margin,  occupying  the  upper  part  of  the  follicle.  It 
disappears  when  the  baldness  is  complete,  and  this  constitutes  the  weak 
point  in  the  argmnent,  for  why  should  it  persist  in  seborrhoeal  baldness, 
and  vanish  in  the  denuded  spots  in  the  localised  variety  ?  The  medium  of 
communication  has  been  suspected  to  be  brushes,  caps,  cushions  in  carriages, 
indirect  rather  than  direct.  Any  connection  with  ringworm,  as  has  been 
argued  by  Hutchinson,  is  unproved  and  improbable.  Both  diseases  may 
coexist,  or  succeed  one  another,  yet  even  this  is  infrequent.  That  there  is 
a  neurotic  form  is  shown  by  the  well-authenticated  cases  which  have 
immediately  followed  a  fright  or  an  epileptic  fit.  There  are  so  far  no 
criteria  whereby  we  can  distinguish  the  presumably  contagious  from  the 
neurotic.  Severe  neuralgia  of  the  region  about  to  become  bald  has  been 
noticed  in  a  proportion  of  cases. 

Pathology.  —  Whatever  the  cause,  it  is  in  the  hair -producing 
structures  and  not  in  the  hau-,  and  we  may  compare  with  it  the 
loss  which  follows  erysipelas.  The  disease  is  one  essentially  affecting 
the  papilla,  leading  to  a  suspension  of  formative  activity.  The  depression 
in  alopecia  areata  is  not  entirely  due  to  the  diminution  of  the  fatty 
cushion,  but  to  the  absence  of  hair.  According  to  Giovannini,  it  is  in  the 
main  a  deep-lying  folliculitis ;  but  any  inflammatory  phenomena  proper  exist 
solely  in  the  first  stage.     There  is  a  certain  amount  of  oedema  of  the  cutis. 

Synaptoms. — The  disease  commences  by  the  appearance  of  one  or  more 
smooth,  pale,  though  sometimes  pinkish,  patches,  entirely  or  almost  hairless, 
on  the  scalp  or  in  the  beard.  These  are,  as  a  rule,  roundish  in  shape,  isolated, 
and  form  first  at  the  nape  of  the  neck,  behind  the  ear,  near  the  crown,  or  on 
the  chin.  The  skin  is  soft  and  studded  with  punctate  pits,  the  gaping  mouths 
of  the  follicles.  Many  of  the  marginal  hairs  come  out  with  slight  traction, 
and  their  roots  are  tapering,  withered,  and  twisted  or  bent.  Much  has  been 
made  of  the  presence  here  and  there  of  short  hairs,  somewhat  like  a  point 
of  exclamation.  There  is  no  alteration  in  sensibility,  but  the  skin  bears 
stimulant  remedies  better  than  where  unaffected.  The  denuded  patches 
may  remain  little  changed  for  a  time,  or  progress  more  or  less  rapidly, 
even  till  not  a  hair  exists  on  the  surface  of  the  body.  Usually,  in  course  of 
longer  or  shorter  time,  a  colourless  down  sprouts  up,  perhaps  falls  off"  once 
or  twice,  the  perfect  reproduction  not  being  completed  for  a  considerable 
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period.  Even  then  relapses  are  frequent,  or  a  recurrence  of  the  ailment 
takes  place  after  years.  In  the  universal  cases  the  hair  may  never  be 
restored,  though  this  has  occurred  ten  years  subsequent  to  the  primary 
loss.     The  disease  is  common  and  apparently  increasingly  so. 

Prognosis  and  treatment. — The  prognosis  is  an  uncertain  one. 
The  younger  the  patient,  the  more  vigorous  the  constitution,  the  more 
limited  the  patches,  and  the  slower  the  rate  of  advance,  and  in  particular  the 
more  perfectly  the  mobility  of  the  scalp  is  preserved,  the  better  the  chance 
of  early  restitution.  Cases  which  spread  rapidly,  and  those  in  which  no 
attempt  at  renewal  is  manifest  after  many  months,  are  unfavourable  though 
not  hopeless.  In  treatment,  internal  remedies  exert  merely  an  auxihary 
effect,  and  such  should  be  prescribed  as  the  condition  of  the  patient  indicates, 
according  to  general  medical  principles.  Local  stimulation,  however, 
certainly  aids  recovery.  It  has  been  foiuid  that  by  epilating  the  hairs  for 
a  distance  of  a  quarter  of  an  inch  round  a  patch,  the  advance  of  baldness  m 
that  area  is  often  arrested.  A  good  stimulant  is  that  originally  suggested 
by  Wilson — Liq.  ammoniEe  fort,  chloroformi,  ol.  amygdalae,  aa  \  oz.;  ol. 
limonmn,  \  drm.:  sp.  rosmarini  ad  4  oz.  A  little  should  be  rubbed  into  the 
bald  parts  at  first  gently,  as  the  skin  bears  it  better,  with  more  friction, 
once  or  twice  a  day.  The  ung.  acidi  carbolici  employed  twice  a  day  is 
useful ;  or,  if  greater  stimulation  is  desired,  and  the  patient  not  under  ten, 
the  parts  may  be  painted  at  intervals  of  a  week  or  fortnight  with  pure 
carbolic  acid.  This  is  painful,  but  sometimes  very  ef&cient.  The  surface 
should  be  dressed  with  cold  cream  to  which  some  boric  acid  has  been 
added.  Massage  of  the  scalp,  employed  twdce  a  day  for  five  minutes,  serves 
to  prevent  atrophy.  To  obviate  recurrences,  Sabouraud  recommends  friction 
with  salol,  I'oO,  in  sp.  lavandula;,  100. 


FOLLICULITIS   DECALYANS. 

This  is  a  subacute  pustular  affection  of  the  hair  follicles  of  the  scalp 
spreading  centrifugally,  and  lea^dng  a  cicatricial  bald  spot. 

It  has  been  described  and  studied  specially  by  Quinquaud.  The 
disease  is  a  rare  one.  When  seen  there  are  usually  several  bald  spots 
scattered  over  the  scalp,  smooth,  white,  and  atrophic.  On  examining  the 
marginal  hairs,  there  is  found  a  minute  and  rather  indolent  abscess,  from 
which  an  easily  extracted  hair  emerges.  Sometimes  there  is  little  more 
than  a  small  yellowish  scale  at  the  side  of  the  hair.  Except  a  degree  of 
itchiness  and  the  baldness,  the  complaint  occasions  no  annoyance.  In  no 
instance  which  has  come  under  my  notice  has  it  caused  extensive  loss  of 
hair. 

Quinquaud  has  found  a  micrococcus,  to  the  agency  of  which  he 
attributes  the  disease.  The  treatment  consists  in  washing  the  affected 
parts  with  superfatted  potash  soap,  or  Hebra's  sp.  saponatus  kalinus  and 
warm  water,  and  then  rubbing  in  an  ointment  of  sulphur  and  ammoniated 
mercury,  as  is  recommended  for  the  cure  of  ringworm. 


LUPOID  SYCOSIS. 

A  destructive  usually  serpiginous  folliculitis  affecting  principally  the 
side    whiskers    of    adults.      This    was    originally    described    by    Milton, 
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and  recently  by  Brocq.  TJnna  names  the  same  condition  ulerythema 
sycosiforme. 

Etiology  and  pathology. — According  to  Unna,  the  atrophy  of  the 
cutis  is  not  due  to  suppuration.  There  is  a  cellular  hyperplasia  of  the 
cutis,  to  which  is  added  an  atrophy  of  the  epithelial  structures.  There 
is  marked  dilatation  of  the  vessels  of  the  papillte  and  the  perifollicular  net- 
work, and  of  the  lymph  spaces  and  lymphatics.  "  These  exudative,  acute, 
inflammatory  changes,  limited  to  the  neighbourhood  of  the  follicle,  corre- 
spond to  the  periodic  scahng,  vesicle,  and  crust  formation  of  this  affection." 

Symptoms. — The  disease  commonly  starts  in  the  upper  part  of  one 
whisker,  sometimes  both.  A  narrow  erythematous  border  encloses  a 
crusted  infiltrated  area,  with  more  or  less  thinning  of  the  hair.  The 
lesions  are  primarily  vesicular,  though  ordinarily  only  thickish  crusts  are 
seen,  or  at  a  later  stage  the  surface  is  erythematous  and  scaly.  The 
disease  creeps  slowly  but  steadily  downwards,  causing  destruction  of  the 
hairs,  and  finally  the  production  of  a  bald,  depressed  scar-like  tissue,  over 
which  extends  a  finely  folded  horny  layer.  After  a  time  the  process 
comes  to  an  end,  seldom  quite  reaching  the  chin.  The  same  affection 
attacks  the  eyebrows. 

Diagnosis. — The  disease  is  simulated  occasionally  by  tertiary  syphil- 
itic lesions  of  the  same  region.  The  differentiation  is  not  always  easy, 
but  in  the  syphilitic  imitation  there  are  generally  one  or  two  horseshoe 
excavated  ulcers,  the  crusting  is  thicker,  softer,  perhaps  ill-smelling,  and 
the  progress  more  rapid.  In  lupus  there  are  found  the  characteristic 
nodules,  and  the  ailment  is  not  confined  to  the  hairy  part.  The  final  result 
resembles  the  scar  in  lupus,  though  the  disease  is  not  tuberculous. 

Treatment. — The  treatment  best  suited  is  that  apphcable  to  lupus. 
After  removal  of  the  crusts  by  poulticing,  scraping  gets  rid  of  much 
diseased  tissue.  The  hairs  are  then  cut  short,  and  the  part  dressed  with 
perfectly  fresh  zinc  ointment,  containing  2  per  cent,  of  ichthyol.  The 
surface  must  be  kept  clean  by  washing  with  a  superfatted  soap,  and  a 
fairly  strong  sulphur  and  salicylic  acid  ointment  made  with  vaseline  rubbed 
in.  Sometimes  a  pyrogalhc  salve  suits  better.  From  5  to  10  per  cent, 
of  pyrogallic  acid,  and  2  per  cent,  of  saHcyhc  acid  and  ichthyol  in  vaseline 
is  rubbed  in  once  daily. 

SYCOSIS  KELOID. 

A  folliculitis  affecting  principally  the  nape  of  the  neck,  leading  to 
the  development  of  a  fibroma  of  a  keloid  type,  was  described  as  dermatitis 
capillitii  papillaris  by  Kaposi,  then  by  Bazin  as  acne  keloid.  One  of  the 
best  accounts  of  it  was  fui^nished  by  Morrant  Baker. 

It  attacks  the  back  of  the  neck  and  also  the  scalp,  rarely  the  bearded 
face.  There  are  circumpilar  papulo-pustules,  which  commence  insidiously, 
and  are  small  and  superficial  In  place  of  heahng  and  disappearing,  a 
nodule  forms  in  the  skiri,  persists  and  is  succeeded  by  others  invohdng  the 
neighboui'ing  folHcles.  Thus  the  process  spreads,  the  pus  and  nodule 
formation  continually  advancing  farther  and  farther.  The  skin  over  the 
part  assumes  a  pinkish  or  ivory  white  aspect,  and  a  gristly,  uneven  growth 
is  produced,  which  may  be  firmly  bound  down.  The  hau-s  which  remain 
are  grouped  together  into  bmiches  like  a  brush,  and  are  abnormally  deeply 
set.  Pus  wells  out  on  pressure  from  the  openings,  and  thick,  malodorous 
crusts  are  apt  to  form. 


THE  HAIR  SYSTEM,  399 

Keloid,  as  is  well  known,  often  originates  in  acne  scars,  and  extends 
from  the  point  of  commencement,  here  a  similar  process  immediately 
follows  on  the  folliculitis.  Ehrmann,  as  the  result  of  cultivations,  con- 
cludes that  the  ordinary  organisms  of  suppuration  are  present.  The 
keloid  is  probably  due  to  some  idiosyncrasy.  Unna,  however,  states  that 
as  impetiginous  pustules  or  true  comedones  are  not  present,  the  affection  is 
a  distinct  one.  There  is  a  perifollicular  inflanmaation  implicating  the 
entire  follicle,  and  accompanied  by  the  formation  of  fibrous  tissue  round  it. 
All  the  shorter  and  weaker  ones  atrophy,  only  the  deepest  resist.  These 
are  pressed  together,  and  their  necks  unite  in  a  common  infundibulum. 
From  these  a  brush  of  hairs  usually  projects. 

The  recognition  of  the  disease  should  be  easy,  its  characters  are  so 
peculiar.  It  has  no  tendency  to  spontaneous  cure,  though  after  a  time  the 
hardness  diminishes.  Ehrmann  has  succeeded  in  putting  an  end  to  the 
suppuration  and  in  obtaining  a  smooth  and  soft  scar  by  the  persevering 
employment  of  electrolysis.  The  same  method  was  had  recourse  to  as  in 
the  removal  of  hairs,  but  the  needle  was  introduced  more  deeply,  and 
retained  longer  in  position. 

SYCOSIS. 

A  purulent  inflammation  of  chronic  type,  affecting  those  regions  where 
the  hair  follicles  produce  closely  set,  thick  hairs.  The  disease  has  long 
been  known,  but  we  owe  to  Bockhart  the  recognition  of  its  true  nature. 
Though  most  common  on  the  bearded  face,  a  parallel  condition  is  found  on 
the  eyebrows  and  eyelids,  in  the  axilla  and  on  the  pubes. 

Etiology  and  pathology. — A  chronic  nasal  catarrh  frequently 
precedes  the  onset  of  that  form  attacking  the  upper  lip,  the  morbid 
secretions  from  the  nose,  the  vibrissas  being  sometimes  in  like  manner 
affected,  infecting  the  hair  follicles  of  the  moustache.  On  the  chin  or 
cheeks  it  may  arise  from  contagion,  as  by  being  shaved,  or  by  inocula- 
tion if.  the  beard  is  worn.  At  times  eczema  seems  the  starting  point, 
or  a  ringworm  of  the  beard  may  eventuate  in  sycosis.  The  efficient 
agent,  as  shown  by  Bockhart,  is  the  staphylococcus.  Unna  describes 
four  stages.  In  the  first,  which  corresponds  with  the  implantation  of 
the  cocci,  the  pustulation  is  limited  to  the  follicle  neck,  followed  in 
the  second  by  a  nodular  perifolliculitis.  The  third  is  character- 
ised by  somewhat  deeper  suppuration,  not  only  involving  the  follicle, 
but  the  cutis  round  it.  The  fourth  is  not  constant ;  it  consists  in 
complete  suppuration  of  the  entire  follicle,  and  the  permanent  de- 
struction of  the  hair.  All  the  follicles  in  the  region  do  not  contain 
cocci,  but  are  involved  in  the  inflammatory  oedema  of  the  intervening 
tissue.  It  is  this  oedema  of  the  cutis,  constricted  at  the  folKcular  necks, 
which  produces  the  "raspberry-like"  translucent  red  granulations  some- 
times seen. 

Symptoms. — It  commences  by  the  appearance,  either  on  the  chin  or 
in  the  moustache  in  the  centre  of  the  upper  lip,  of  small  pustules  at  the 
point  of  emergence  of  a  hair.  These  may  be  scattered  irregularly  or 
aggregated  into  patches.  They  are  seated  on  a  reddened  and  painful  loase, 
since  the  inflammation  extends  beyond  the  pustule  into  the  surrounding 
tissue.  Sometimes  there  is  no  great  amount  of  infiltration  of  the  integu- 
ment, but  often  this  is  much  swollen,  oedematous,  uneven,  and  nodulated, 
or  even  fungating,  covered,  if  the  hair  is  any  length,  with  thick  greenish 
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or  brownish  crusts.  Eemoval  of  the  hair  by  epilation  is  usually  very  pain- 
ful, and  it  brings  with  it  the  root  sheath,  which  is  spongy  and  translucent. 
On  pressure,  pus  may  exude  from  the  follicular  neck,  or  drops  of  a  gmnmy 
fluid  appear.  The  form  Mdiich  attacks  the  upper  lip  may  remain  long 
limited  to  that  locality,  and  may  exist  alone,  but  that  affecting  the  chin 
or  cheeks  tends  to  spread  to  adjoining  parts ;  or  fresh  areas  of  disease 
may  arise  independently.  The  complaint  is  an  obstinate  one,  lasts  for 
years,  at  times  better  at  times  worse,  but  never  wholly  disappearmg.  It 
may  be  complicated  by,  sometimes  develops  out  of,  an  eczema  or 
seberrhoeic  dermatitis.  Though  encountered  in  those  apparently  robust, 
many  present  the  strumous  type. 

Diagnosis  and  prognosis. — The  features  presented  by  sycosis  are 
so  distinct  that  little  difficulty  should  be  experienced.  In  ringworm  of 
those  regions,  the  diseased  hairs  are,  as  a  rule,  loose  in  the  follicle,  and 
itchiness  rather  than  pain  accompanies  it.  The  most  certain  test  is  to 
search  for  the  trichophyton  in  some  of  the  loose  hairs,  choosing  such 
as  have  but  httle  suppuration  round  them.  Favus  rarely  attacks  these 
parts,  the  hairs  are  then  firm,  and  the  achorion  can  be  seen  ramifying  within 
them.  No  promise  of  rapid  cure  can  be  held  out  in  sycosis,  under  the 
best  devised  measm-es  progress  is  slow,  and  the  complaint  specially  liable 
to  relapse  or  recur. 

Treatment. — The  disease  must  be  conquered  rather  by  mild  and  per- 
severing treatment  than  by  heroic  remedies.  The  hair  should  be  cut  quite 
short,  then  poultices  of  cold  wheaten  flour  starch  containing  some  boric  acid 
should  be  continuously  applied  till  all  the  crusts  have  been  removed  and  the 
inflammation  reduced.  The  hau*  being  kept  short  by  shavuig,  the  parts  are 
to  be  painted  daily  with  a  solution  of  nitrate  of  silver  in  sweet  spirits 
of  nitre,  in  the  proportion  of  10  to  16  grs.  in  an  ounce,  the  poulticing 
at  the  same  time  being  persisted  in.  All  crusts  or  accumulations  are  to 
be  removed  by  washing  with  superfatted  soap  and  warm  water.  If  it  is 
necessary  that  the  patient  must  go  out,  this  treatment  may  be  carried 
on  at  night,  while  in  the  daytime  an  omtment  of  sahcylic  or  boric  acid 
10  grs.  in  an  ounce  of  cold  cream  is  smeared  thinly  on.  Another  plan 
is  to  apply  the  ung.  hydrargyri  ammoniati,  full  strength  or  diluted 
with  vasehne  on  strips  of  cotton,  secured  in  place  by  a  mask  of  layers 
of  muslin  impregnated  with  a  hard  glycerin  jelly.  The  formula  for  this 
is — zinc  oxide,  ten  parts ;  gelatin  and  water,  each  thirty  parts ;  glycerine 
forty.  Sulphur  has  a  reputation  in  sycosis  ;  it  may  be  used  as  an  ointment 
containing  half  a  drachm  of  sulphur,  15  minims  of  creasote,  and  an 
ounce  of  lanoline  or  vaseline.  This  is  well  rubbed  in  once  a  day.  The 
beard  must  not  be  allowed  to  grow  till  at  least  a  year  after  complete  cure, 
else  the  disease  will  almost  certainly  relapse.  Nasal  catarrh  must,  if  pre- 
sent, be  treated  by  syringing  with  warm  solutions  of  salt  and  water,  careful 
drying,  and  the  application  of  salicyhc  vaseline.  If  the  margms  of  the 
eyelids  are  affected,  all  crusts  are  to  be  gently  taken  off,  and  an  ointment 
of  1  gr.  of  yellow  oxide  of  mercury,  a  drachm  and  a  half  of  lanoline, 
and  15  minims  of  almond  oil  and  distilled  water  apphed  night  and 
mornins. 
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KEEATOSIS  FOLLICULAEIS  COXTAGIOSA. 

Syn.,  Lichen  Pilaris ;  Lichen  Sjnmdosus. 

A  disease  of  the  hair  system,  though  partially  affecting  the  sweat 
glands  also,  in  which  groups  of  dry,  reddish,  pin-head  sized  papules  form, 
with  a  projecting  homj  spike  in  the  centre.  Cazenave  apparently  was 
the  first  to  mention  it  as  acne  sebacee  cornee.  Hardy,  Wilson,  Lesser, 
and  Morrow  have  referred  to  it,  but  Brooke  alone  observed  the  con- 
tagiousness. 

The  ailment  is  rare,  and  chiefly  seen  in  children.  It  may  develop 
rapidly  in  crops,  or  extend  more  slowly  by  progressive  advance.  The  skin 
becomes  dry,  and  minute  black  specks  appear,  generally  three  in  number, 
and  arranged  in  line.  Some  remain  stationary,  and  lose  their  dark 
colour ;  others  rise  from  the  surface  as  a  red  acuminate  papule,  from  the 
apex  of  which  a  horny  spine  projects.  Some  have  a  more  fleshy  appear- 
ance, but  all  are  discrete,  and  may  be  set  with  mathematical  regularity. 
To  the  hand  passed  over  them  the  sensation  is  that  of  a  nutmeg  grater, 
and  if  the  horny  peg  be  turned  out,  a  depression  is  left  in  the  papule. 
When  fully  developed,  the  whole  surface  has  a  dirty  yellowish  brown  hue. 
The  regions  principally  affected  are  the  back  of  the  neck,  the  outer  aspect 
of  the  arms  and  thighs,  the  abdomen  and  popliteal  spaces.  It  may 
also,  though  not  often,  attack  the  face.  Untreated  it  may  persist 
indefinitely. 

There  is  hyperkeratosis  not  limited  to  the  follicle,  accompanied  with 
slight  congestion,  then  plugging  with  the  formation  of  horny  cysts  or 
plugs.  No  organisms  have  been  discovered,  and  the  cause  is  unknown. 
Brooke  has  clearly  traced  its  communicability  to  several  members  of  a 
family.  It  resembles  keratosis  pilaris,  the  minute  acuminate  epidermic 
papules  so  apt  to  form  on  the  outer  aspect  of  the  upper  arm  or  thigh,  but 
in  it  there  is  merely  a  corneous  accumulation  at  a  hair  follicle,  but  no 
spine,  while  the  condition  is  diffuse. 

Treatment  consists  in  washing  with  moderate  friction,  either  with  a 
resorcin  and  salicyhc  soap,  or  with  Hebra's  spiritus  saponatus  kalinus, 
and  warm  water. 


THE  NAILS. 


The  nail  may  be  aptly  compared  to  a  flattened  hair,  growing  from  the 
matrix  at  and  beneath  its  proximal  end,  attached  to  but  sliding  over  its 
bed,  covered  in  at  its  root  and  sides  by  infoldings  of  the  skin,  and  only  free 
for  a  short  space  at  its  distal  termination.  Though  the  nail-plate  may 
undergo  morbid  changes,  these  are  for  the  most  part  secondary  to  affections 
of  the  matrix  or  bed. 

The  nail  may  not  be  free  at  its  distal  end,  as  in  a  case  reported  by 
Ramsay  Smith,  possibly  due  to  a  persistence  of  the  eponychium.  The 
epidermic  fold  behind  the  lunula  may  extend  too  far  forward,  requiring 
repression.  The  longitudinal  striae  may  be  unusually  marked,  leading  to  a 
coarseness  of  aspect.    It  may  become  spoon-shaped,  the  plate  being  thinned 
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and  concave  from  side  to  side,  with  the  edges  everted.  Wasting  diseases 
maj  produce  this  deformity,  but  this  does  not  explain  it  in  all  cases. 
Transverse  fiurrows  form  and  persist  till  by  growth  they  disappear  at  the 
point  of  the  finger.  Such  are  occasioned  by  some  severe  illness,  where 
there  is  deficient  epidermic  production.  White  spots  are  developed  owing 
to  the  existence  of  air  between  the  lamellaj.  Or  the  entire  nail  may  be 
white,  as  in  the  cases  related  by  Giovannini  and  Unna. 


ONYCHITIS. 

Affections  of  the  nails  due  to  particular  skin  diseases  will  be  found  under 
the  appropriate  heading. 

Owing  to  a  chronic  symmetrical  inflammation  of  the  matrix  and  nail- 
bed,  the  nails  become  opaque  and  thickened.  Their  edges  and  surface 
break  up,  and  assume  a  rugged,  dirty,  and  fissured  appearance.  The  nail 
substance  is  soft  and  spongy,  the  nail-bed  tender  and  bleeds  readily.  The 
cause  is  obscure,  since  this  arises  independently  of  any  cutaneous  eruption. 

The  chronic  symmetrical  onychitis  is  little  amenable  to  treatment. 
Constitutional  tonics  are  called  for,  while  the  nails  themselves  should  be 
kept  enveloped  in  strips  of  lint  soaked  in  peroxide  of  hydrogen,  and 
covered  with  guttapercha  tissue. 

Onychia  Maligna. 

This  commonly  only  involves  one  nail,  and  is  found  in  association 
with  evidences  of  struma  elsewhere,  or  can  be  traced  to  direct  tuber- 
culous infection.  The  end  of  the  digit  is  swollen,  clubbed,  and  duskily 
congested.  The  nail-bed  is  converted  into  an  angry-looking  sore,  over  part 
of  which  is  found  the  discoloured,  loose,  and  recurved  nail.  There  is  sup- 
puration with  sanious  discharge,  accompanied  by  heat  and  throbbing. 
Though  healing  and  the  formation  of  an  imperfect  nail  may  ensue,  a  severe 
form  of  whitlow  occasionally  results.  In  onychia  mahgna  the  loose  nail 
should  be  removed,  the  surface  cleansed  and  soothed  by  the  apphcation 
of  poultices  of  borated  starch,  apphed  cold.  Afterwards  the  salicylic  vaseline 
may  be  tried,  or  a  10  per  cent,  pyrogallic  acid  ointment  in  vaseline,  apphed 
for  three  or  four  days,  followed  by  a  freshly  made  zinc  ointment  containing 
2  per  cent,  of  ichthyol. 

Onychogeyphosis. 

In  this  disease  the  deformed  nail  bears  some  resemblance  in  miniature 
to  a  ram's  horn.  The  growth  replacing  the  nail  extends  forward  and  upwards, 
is  ridged  both  in  its  length  and  crosswise,  is  shining  on  its  surface,  and  of  a 
yellowish  or  brownish  hue.  Beneath  is  found  a  quantity  of  soft,  often  foetid 
substance.  This  is  usually  seen  on  the  great  toe.  It  consists,  according  to 
Vu'chow  and  Unna,  of  a  keratoma  of  the  nail-bed,  combined  with  keratoid 
hypertrophy  of  the  nail-plate.  The  cause  appears  to  be  external  pressure, 
exerted  by  the  ill-fitting,  short,  or  tight  shoe  on  the  ball  of  the  toe.  This 
starts  the  process,  which  continues  long  after  the  original  source  has  ceased 
to  be  influential.  "  The  best  examples  of  gryphotic  nails  are  met  with  in  old 
bedridden  people."  Onychogryphosis  needs  softening  and  removal  of  the 
keratoid  structure,  and  the  apphcation  of  an  astringent  to  the  nail-bed, 
such  as  perchloride  of  iron,  or  a  httle  nitrate  of  lead  in  powder. 
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Ateophy. 

Atrophy  of  the  nail  causes  the  plate  to  become  abnormally  thin,  it  breaks 
off  ere  the  point  of  the  finger  is  reached,  and  the  epidermis  creeps  over  the 
denuded  nail-bed.  Sometimes  a  suppiu-ative  process  advances  from  the  tip 
backwards,  thinning  and  separating  the  nail-plate.  This  seems  due  to 
infection  by  pyogenic  organisms,  which  have  insinuated  themselves  under 
the  nail. 


INFLAMMATORY  AFFECTIONS. 

EEYTHEMA. 

Under  this  general  term  it  is  necessary  to  group  a  number  of  skin 
affections,  havuig  as  their  one  common  feature,  that  there  is  hyperaemic 
congestion,  disappearuig  more  or  less  completely  on  pressure.  The  localised 
vascular  distm^bance  may  be  quite  superficial,  or  inflammatory  phenomena 
may  be  combined  with  this,  giving  rise  to  other  and  deeper  tissue  changes. 
The  designations  "  active  "  and  "  passive  "  have  been  applied  to  the  appear- 
ances in  question,  but  for  these  Unna  substitutes  "  congestive  "  and  "  stag- 
natory "  as  more  accurate.  In  the  former  there  is  excess  of  blood  in  the 
vessels,  with  diminished  resistance  and  increased  rapidity  of  the  blood 
stream ;  while  in  the  latter  there  is  an  over-filling  of  the  skin  vessels,  with 
increased  resistance  and  chminished  speed  of  the  stream.  The  darker  and 
bluer  the  erythema  looks,  the  greater  the  filling  of  the  deeper-lying  veins 
and  arteries,  which  have  a  l^luish  tinge  through  the  lighter  red  of  the 
superficial  vessels.  Stagnatory  congestion  is  apt  to  complicate  the  simpler 
hypersemia.     Then  oedema  and  pigmentation  may  manifest  themselves. 

Of  what  may  be  called  simiole  erythema  the  eruption  produced  by  chloral 
in  certain  individuals  may  be  taken  as  a  type.  There  are  deep  red  blotches 
which  come  out  on  the  hands,  the  face,  or  about  the  larger  articulations. 
The  duration,  though  usually  transient,  is  not  invariably  so,  and  while  sub- 
jective sensations  are  as  a  rule  absent,  there  may  be  itching  and  tingling. 
To  make  the  parallel  more  complete,  in  a  case  of  Kobner's  there  was  an 
erythema  exudativum  which  spread  over  a  great  part  of  the  body.  Morrow 
regards  it  as  an  angio-nem^osis  caused  by  a  paralysis  of  the  vasomotor 
centres  of  the  head  and  neck.  Erythema  indeed  is  one  of  the  most  frequent 
of  the  eruptions  induced  by  drug  intoxication. 

Under  erythema  fugax  are  included  a  variety  of  superficial  rashes  seen 
chiefly  in  infancy,  often  set  up  by  distui-bances  of  digestion,  or  during 
dentition,  and  due  to  the  readiness  with  which  reflex  action  expresses  itself 
on  the  child's  integument.  The  red  is  patchy,  appears  suddenly,  and  its 
duration  is  transitory. 

From  the  apposition  of  two  sm^faces  in  fat  infants  or  adults,  the  heat, 
moisture,  and  friction  give  rise  to  a  superficial  redness.  A  mucoid  fluid 
becomes  exuded,  which  in  decomposing  scalds  the  parts,  rendering  them 
hot  and  painful,  while  a  penetrating  odour  exhales.  To  this  the  term 
erythema  intertrigo  has  been  appHed.  In  adults  this  must  be  diagnosed 
from  eczema,  though  it  may  be  transformed  into  it.  In  infants  it  may  be 
mistaken,  when  situated  about  the  nates,  for  the  eruption  of  congenital 
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syphilis.  Careful  search  should  therefore  be  made  for  other  symptoms  of 
syphihs,  as  snuffles  or  mucous  patches.  The  soles  too  are  often  dry,  brownish 
red,  and  cracked  in  the  latter. 

Great  cleanliness  as  to  washing  and  napkins  must  be  observed  in  infants,, 
though  soap  is  to  be  used  sparuigly,  and  the  parts  well  dried.  A  dusting 
powder  of  boric  acid  10  per  cent,  in  talc,  is  advantageous  in  some  instances^ 
in  others  a  weak  boric  or  salicylic  vaseline  or  cold  cream  suits  better,  and 
forms  a  more  efficient  protection.  In  adults  the  parts  may  be  painted 
with  a  solution  of  nitrate  of  silver  10  grs.  in  an  ounce  of  sweet  spirits  of 
nitre.  This  dries  up  the  exudation,  and  the  powder  or  ointment  is  more 
rapidly  curative. 

When  the  lower  limbs  are  much  swollen,  especially  in  cardiac  or  renal 
disease,  the  skin  becomes  red,  tense,  and  glistening.  The  epidermis  may 
rupture  or  vesications  form.  To  this  the  name  erythema  Iceve  used  to  be 
applied.  Eest  with  elevation  of  the  leg  is  urgently  demanded,  while  remedies 
calculated  to  reduce  the  oedema  are  employed. 

Erythema  solare  or  sunburn  is  the  redness  produced  sometimes  by  the 
direct  rays  of  the  sun,  frequently  by  reflection  from  water  or  from  snow, 
especially  that  recently  fallen.  Conversely  erythema  pernio  or  chilblain 
denotes  the  patches  of  redness  which  occur  on  the  hands,  feet,  or  ears  of 
those  who  have  a  feeble  peripheral  circulation.  These  are  chiefly  seen 
during  raw,  cold,  frosty  weather,  or  when  the  temperature  suddenly  alters. 
They  are  reddish  or  purplish  blotches,  appearing  on  the  heels  or  toes, 
causing  the  shoes  to  feel  too  tight,  or  on  the  fingers,  rendermg  them  stiff  and 
painful.  Itching  is  experienced  at  ]3articular  times  of  the  day,  in  changes 
of  weather,  as  a  thaw,  or  on  entering  a  warm  room  or  partaking  of  hot  viands. 
If  neglected  they  inflame,  blisters  and  ulcers  form,  which  heal  with  difflculty. 
In  persons  who  toast  their  legs  before  a  fire,  or  are  exposed  to  the  glow  from 
furnaces  in  course  of  occupation,  red  patches  develop,  a  ringed  shape  being 
assumed.     When  these  fade,  indehble  brown  pigmentation  succeeds. 

Bowles  has  shown  that  protection  from  sunburn  is  best  obtained  by 
wearing  a  veil  of  a  brown  colour,  or  by  painting  the  face  with  a  calamine 
lotion  contaiinng  a  little  umber.  Lining  the  hat  with  yellow  is  also 
advantageous.  These  measures  neutralise  the  violet  rays  believed  to  be 
mainly  causative.  In  those  predisposed  to  chilblains,  while  tonics  and  cod- 
liver  oil  are  advantageous,  local  means  are  most  necessary.  Woollen  socks 
and  gloves  and  broad  easy  boots  should  be  worn.  If  unbroken,  one  of 
the  most  efficient  applications  is  that  suggested  by  Boeck  of  Christiania, 
]^  Eesorcini,  2-0;  mucilag.  acacise,  aquse,  aa  5-0;  talci,  1"0 — M.  This  is 
painted  on  at  night,  forms  a  varnish,  and  usually  soon  cures.  The  apph- 
cation  of  a  solution  of  nitrate  of  silver  10  to  16  grs.  in  an  ounce  of  sp. 
setheris  nitrosi,  stains  the  finger,  but  subdues  the  itching,  and  causes  the 
chilblain  to  shrmk.  If  ulcerated,  wearing  pieces  of  Unna's  zinc  ichthyol 
salve  mushn  on  the  sore  induces  most  rapid  healing. 


EEYTHEMA  MULTIFOEME. 

An  acute  inflammatory  disease,  in  which  lesions  of  very  various  types 
appear,  but  with  the  substratum  of  erythema.  Though  recognised  before 
his  time,  our  present  conception  of  this  complamt  is  traceable  to  the  writ- 
ings of  Hebra.  In  more  recent  times,  Begbie,  Besnier,  Mackenzie,  Osier, 
and  Payne  have  contributed  to  our  knowledge. 
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Pathology  and  etiology.  —The  histopathology  of  erythema  multi- 
forme and  nodosum  consists,  according  to  Unna,  in  an  inflammation  limited 
to  the  vessels  and  their  immediate  surroundings,  with  a  sharply-localised 
cedema.  In  peliosis  rheumatica  there  is  extravasation  of  blood  in  addition. 
Views  as  to  the  etiology  vary.  According  to  some,  all  belong  to  the 
group  of  infectious  disorders,  the  eruption  being  one  of  the  symptoms. 
Payne  suggests  a  relation  to  the  erythemata  produced  by  alkaloidal  poisons 
of  vegetable  or  animal  origin,  thus  toxic.  Certam  facts,  as  the  occurrence 
of  some  form  of  sore  throat  as  an  antecedent,  the  pains  in  the  joints  and 
limbs,  and  the  cardiac  and  visceral  complications,  to  which  Osier  has  drawn 
attention,  have  been  held  to  indicate  a  rheumatic  element.  The  effect  of 
cold  in  exciting  an  attack,  or  a  recurrence,  must  be  borne  in  mind. 

Symptoms. — It  may  be  ushered  in  by  some  rise  of  temperatm-e,  con- 
gestion of  the  fauces,  pains  in  the  joints,  or  gastro-iutestinal  disorder,  or 
malaise,  or  some  or  all  of  these  are  absent.  The  seat  of  predilection  for  the 
eruption  is  the  backs  of  the  hands,  the  arms,  face,  feet,  and  legs,  less  often  the 
trunk.  The  symmetry  is  considerable,  though  not  absolute.  Subjective  sen- 
sations are  slight.  It  has  in  most  of  its  forms  a  decided  tendency  to  recur, 
often  at  particular  seasons,  or  may  occur  in  small  epidemics.  A  gradual  rise 
from  the  simpler  to  the  more  complex  lesions,  from  the  superficial  to  those 
which  implicate  the  deeper  tissues,  can  be  traced.  The  duration  in  most 
instances  runs  from  two  to  four  weeks,  but  some  may  last  months  or  even 
years,  little  modified. 

Distinctive  names  have  been  employed  for  varieties.  The  least  complic- 
ated are  erythema  'papulatum  and  tuberculatum.  The  spots  are  romided, 
elevated,  flattened,  from  pin-head  to  a  threepenny  piece  in  size.  The  colour 
is  rosy,  passing  later  into  a  purpHsh  or  violet  shade,  especially  in  the 
centre.  This  type  is  specially  locahsed  on  the  back  of  the  hands  and 
wrists.  An  involution  of  the  middle  of  the  erythematous  spot  may  occur, 
with  marginal  extension,  gi^TJig  rise  to  erythema  annulare.  Should  the 
circles  so  produced  encomiter  others,  the  eruption  fades  at  the  point  of 
contact,  and  gyrate  lines  appear.  At  times  a  series  of  concentric  rings 
arise,  which  may  exhibit  alterations  in  hue  from  yellow  to  red  or  purple, 
imparting  an  iridescent  aspect,  erythema  iris.  The  opalescence  is  due  to 
the  stagnation  of  blood  in  the  deeper  veins  shining  through  the  more 
•superficial  red,  partly  also  to  difference  of  age  in  the  circles.  Eecurrences 
are  frequent  m  this  form,  under  the  influence  of  cold  or  season.  In  all 
there  is  some  oedema  of  the  cutis  and  dilatation  of  the  lymph  spaces,  but  this 
may  go  on  to  vesiculation  or  even  the  formation  of  bullae.  The  serum  con- 
tained becoming  absorbed  in  the  centre,  an  appearance  resembling  a  vaccine 
vesicle  results.  This  has  been  called  hydroa.  Should  such  v&sicles  form 
on  the  rings  of  an  erythema  iiis,  the  condition  termed  herpes  iris  is 
developed. 

The  disease  known  as  j^^^'iosis  or  piurjnira  rheumatica  or  thrombotica  is 
but  a  phase  of  erythema  multiforme,  modified  by  some  alteration  of  the 
I)lood  or  peculiarity  of  the  tissues.  The  same  constitutional  symptoms 
precede  the  haemorrhages  as  are  met  with  in  erythema  multiforme  of  the 
more  ordinary  type,  or  these  may  be  absent.  There  are  maculte  or  patches 
either  level  with  the  skin  or  shghtly  elevated.  Such,  however,  are  bright 
Ted  at  first,  passing  eventually  into  brown,  do  not  disappear  on  pressure, 
and  run  a  course  of  three  to  six  weeks.  They  primarily  appear  on  the 
lower  limbs,  but  may  occur  on  the  arms,  seldom  on  the  trunk.  They  are 
not  abruptly  margined,  and  thrombosed  vessels  may  be  seen  near.     Ke- 
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lapses  occasionally  happen,  prolonging  the  complaint  for  months,  and 
typical  lesions  of  erythema  may  be  mixed  up  with  the  hsemorrhages.  The 
eiiusion  is  always  superficial,  in  the  cutis,  but  beneath  the  level  of  the 
papillae.  While  the  pains  and  cardiac  complications  serve  to  ally  this 
with  rheumatism,  it  is  not  unhkely  that  there  is  a  scorbutic  element  present 
also. 

With  the  same  local  erythematous  characters,  we  sometimes  encounter 
cases  in  which  a  necrobiotic  change  takes  place  in  the  epidermis.  To  this 
the  term  erythema  gangrccnosuni  has  been  attached.  It  is  the  opinion  of 
many  that  these  should  be  relegated  to  the  feigned  or  artificially  induced 
eruptions.  It  is  true  that  such  have  been  almost  exclusively  found  in 
females  of  a  hysterical  class.  We  meet  with  eruptions  in  such  persons  due 
to  carbolic  acid  or  mezereon,  yet  when  these  are  ehminated  there  are  still  a 
residue  where  intense  erythema  in  non-accessible  situations  appears, 
followed  by  a  superficial  epidermic  slough. 

In  erythema  nodosum,  the  constitutional  symptoms  are  more  severe.  In 
the  prodromal  period,  lasting  from  one  to  five  days,  there  is  complaint  of 
malaise,  feverishness,  and  weariness  on  exertion.  Then  firm,  oval,  somewhat 
elevated,  extremely  tender,  reddish  or  purplish  nodules  seated  wi  the  skin, 
appear  suddenly  on  the  shins,  arms,  or  even  the  face.  The  nodules  are 
sinning  and  tense,  and  look  as  if  they  would  suppurate,  but  never  do.  Each 
lasts  from  a  week  to  ten  days,  passing  through  the  shades  of  colour  of  a 
contusion.  Successive  crops  may  come  out,  tlius  prolonging  the  total 
duration.     Eecurrences  are  rare,  but  not  unknown. 

Bazin,  in  1860,  described  a  form  of  erythema  now  designated  erythema 
incluratum,  but  his  description  did  not  attract  the  notice  it  deserved. 
Eecently  Besnier  and  Feulard,  Elliot,  Colcott  Eox,  Hutchinson,  and  Patte- 
son,  have  brought  it  into  prominence.  It  is  more  often  observed  in  females, 
either  near  puberty,  or  in  older  persons  who  stand  long  at  work,  than  in 
males.  Many  are  lymphatic,  or  present  the  scrofulous  type ;  they  are  out 
of  health,  with  a  feeble  circulation.  The  lower  portions  of  the  legs,  par- 
ticularly the  backs  and  outer  parts,  are  its  special  situations,  but  it  has 
been  seen  on  the  knuckles  and  elsewhere.  It  commences  by  the  formation 
of  deep-seated  pea  or  nut-sized  indurations  under  the  skin,  felt,  but  not 
visible.  These,  which  are  not  particularly  painful,  even  to  handhng,  slowly 
encroach  on  the  skin,  and  eventually  produce  dusky  red  or  purple  projec- 
tions. These  may  be  absorbed,  or  break  down  into  j)unched-out  ulcers,  not 
unlike  tertiary  sores.  Some  doughy  oedema  accompanies  them,  and  the 
complaint  is  favoured  by  cold  weather.  It  may  be  mistaken  for  gummata, 
but  its  long  duration,  the  age  at  which  it  more  usually  occm-s,  and  its  not 
being  benefitted  by  specific  treatment,  assist  in  coming  to  a  decision. 
Iodide  has  rather  a  prejudicial  influence,  increasing  the  tendency  to  ulcera- 
tion. The  tenderness  on  pressure,  and  the  spontaneous  disappearance  of 
the  swelhngs  in  erythema  nodosum  will  discriminate.  Prolonged  rest  in. 
bed,  the  administration  of  tonics,  and  a  nutritious  dietary,  with  careful 
bandaging,  and  the  local  application  of  an  ointment  of  bisulphide  of 
mercury,  4  or  5  grs.  in  the  ounce,  lead  to  a  somewhat  protracted  cure. 

Diagnosis. — In  diagnosis,  lupus  erythematosus  may  cause  confusion; 
but  this  is  seldom  limited  to  the  hands ;  it  usually  occurs  also  on  the  face 
and  lobes  of  the  ears,  and  on  the  patches  are  found  rough  splintery  scales 
not  met  with  in  erythema.  Lichen  planus  occupies  the  same  situations,, 
but  the  crimson  red,  glancing,  often  angular,  itchy  papules  are  not  like 
erythema.     The  multiform  character  of  the  lesions,  the  acute  onset,  the 
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symmetry,  and  the  seasonal  recurrence,  are  the  features  to  be  relied  on  as 
peculiar  to  erythema  multiforme. 

Treatment. — Eest  in  bed  is  desirable  in  most  forms  of  erythema 
nodosum;  to  this  should  be  added  painting  the  elevations  with  flexible 
collodion.  In  other  types  the  application  of  calamine  lotion  seems 
advantageous.  Internally,  salicin,  or  the  natural  salicylate  of  soda,  or 
quinine  as  originally  recommended  by  Trousseau,  and  recently  by  Payne, 
relieve  the  pain,  lessen  the  pyrexia,  and  act  beneficially  on  the  cutaneous 
lesions.  In  peliosis  rheumatica,  ergot  and  aromatic  sulphmic  acid  are  of 
value.  Watch  should  be  kept  for  cardiac  comphcations  or  nephritic  ones, 
occasionally  observed. 

UETICAEIA. 

An  eruption  consistmg  essentially  of  wheals,  accompanied  by  itching  or 
tingling  sensations. 

Etiology. — The  etiology  is  sometimes  direct,  and  due  to  animal  para- 
sites, or  the  irritation  of  poisonous  plants.  Often  indirect  and  reflex.  Many 
articles  of  food,  in  predisposed  persons,  occasion  it;  various  medicines, 
among  which  may  be  named  qiunine,  salicylic  acid,  and  copaiba.  Worms 
in  children  are  a  source,  w^hile  there  are  remote  uterine  or  ovarian  influ- 
ences at  work  after  puberty.  There  is  reason  to  believe  that  it  is  kept  up 
in  some  by  gastric  or  intestinal  fermentation,  and  by  the  gouty  diathesis. 

Pathology. — The  anatomy  of  the  wheal  has  been  worked  out,  among 
others,  by  Unna.  The  lymph  given  off  by  the  capillary  system  of  the 
papillary  portion  of  the  dermis  is,  in  the  main,  again  taken  up  by  the  large 
cutaneous  veins.  Should  these  be  spasmodically  contracted,  the  lymph, 
movement  in  the  skin  is  arrested,  accumulation  takes  place,  and  the  mesh- 
work  is  distended.  We  must  assume,  according  to  Jacquet,  a  particular 
condition  of  the  cutaneous  vasomotricity,  and  a  local  excitation,  which 
provokes  the  neuro-paralytic  reaction. 

Symptoms. — The  familiar  wheal  produced  by  the  stinging  nettle  may 
be  taken  as  the  type.  In  some  persons  wheals  can  be  evoked  at  any  time  by 
friction ;  in  those  suffering  from  nettle-rash,  one  can  sometimes  so  provoke 
them  as  an  aid  to  diagnosis.  The  wheal  itself  is  a  sohd,  softish  or  firm, 
flattish  elevation,  at  first  uniformly  red,  but  afterwards  presenting  a  more  or 
less  extensive  whitish  centre.  Though  small  to  begin  with,  each  may  rapidly 
enlarge,  and,  by  the  coalescence  of  several,  wide  areas  may  be  involved. 
The  shape  may  be  round,  linear,  or  irregular.  While  indi^ddually  as  a 
rule,  evanescent,  the  duration  of  the  disease  being  prolonged  by  fresh  out- 
breaks, they  may  occasionally  persist  for  days  or  still  longer  periods.  The 
associated  burning  or  tingling  is  an  almost  constant  feature.  Not  only 
may  any  part  of  the  integument  be  attacked,  but  the  internal  mucous 
membranes  may  be  similarly  affected.  The  complaint  usually  asserts  itself 
suddenly,  though,  in  what  has  been  termed  the  acute  form,  some  constitu- 
tional disturbance  may  precede  its  actua  lonset.  In  the  chronic  variety, 
the  continuous,  though  irregular,  evolution  of  wheals  goes  on  indefinitely, 
the  slightest  external  irritation  serving  to  bring  out  a  crop. 

There  is  a  close  connection  between  the  wheal  and  the  inflammatory 
papule,  and  what  is  known  as  urticaria  papulosa  or  lichen  urticatus  is  a 
combination  of  the  two.  The  wheal,  according  to  Colcott  Fox,  is  primary, 
with  a  hardish  spot  in  its  centre,  as  is  seen  after  an  insect  bite,  which  per- 
sists after  the  subsidence  of  the  wheal.     This  constitutes  a  common  form 
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of  cutaneous  disease  in  infants,  or  older  children,  brought  to  dispensaries. 
On  the  trunk  and  limbs  are  seen  small,  ilattish  wheals,  with  numerous 
pin-head-sized,  red,  hard  papules,  or  minute  vesicles,  torn  to  some  extent  by 
scratcliing.  It  begins  about  the  third  month,  and  may  last  till  the  child  is 
two  or  three  years  old.  The  skin  is  waxy  and  bloodless,  often  thin,  dry, 
and  ill  cared  for,  with  little  subcutaneous  fat.  The  itchiness  is  most 
annoying  at  night,  and  while  parasites  may  causo  some  cases,  they  can 
be  excluded  in  many. 

Though,  in  describing  their  symptoms,  patients  frequently  employ  the 
word  "  blister,"  it  is  only  occasionally  that  a  vesicle  or  bleb  develops  on  a 
wheal.  In  other  cases  hsemorrhage  takes  place  into  it,  giving  rise  to  fiir- 
fura  urticans.  What  is  certainly  closely  allied  to  urticaria,  though  the 
subjective  sensations,  due  to  the  depth  of  the  lesions,  are  often  little 
marked  or  absent,  is  acute,  circumscribed,  cutaneous,  or  angioneurotic  cedema. 
In  this  there  appear  oedematous  tumefactions  of  the  skin,  and  subcutaneous 
cellular  tissue,  from  half  an  inch  to  several  inches  across.  These  are  met 
with  on  the  face,  particularly  in  the  neighbourhood  of  the  eyes,  or  about 
the  lips,  in  the  vicinity  of  the  joints,  or  on  the  trunk.  Such  may  be  soft 
or  firm,  reddish  or  pale  and  translucent,  and  accompanied  by  a  feeling  of 
tension.  They,  too,  may  form  in  the  throat  or  larynx.  While  developing 
suddenly,  they  do  not  reach  their  full  size  for  hours,  and  resolve  with  equal 
tardiness.  Gastro-intestinal  symptoms  may  prelude  their  formation;  they 
are  seen  in  association  with  rheumatoid  arthritis,  while  a  chill  may  be 
the  immediate  starting-point,  Once  having  occurred,  they  are  apt  to 
reappear. 

Diagnosis. — This  must  often  be  made  in  the  absence  of  any  lesions. 
The  description  given  of  red  evanescent  patches,  or  "  blisters,"  accompanied 
by  the  sensations  above  mentioned,  is  usually  sufficient  to  identify  it.  It 
is  to  be  borne  in  mind  that  urticaria  may  complicate  or  form  a  part  of 
more  complex  eruptions.  Thus  it  is  met  with  in  pediculosis  and  dermatitis 
herpetiformis.     Lichen  urticatus  resembles  scabies  and  pediculosis. 

Treatment. — In  acute  or  recent  cases,  a  timely  emetic,  or  smart, 
non-irritating  purge,  may  at  once  and  entirely  rid  the  system  of  the 
fons  et  origo  mali.  In  chronic  cases  the  dietary  and  habits  are  to  be 
carefully  investigated,  and  any  idiosyncrasies  inquired  after.  Sources 
of  local  irritation  may  be  discovered.  The  urine  should  be  thoroughly 
analysed.  In  cases  of  no  long  duration,  neutral  citrate  of  potass,  with  or 
without  the  addition  of  small  doses  of  colchicum,  should  be  given,  in 
free  dilution,  between  meals.  Warm  baths  are  to  be  avoided,  but  the  skin 
may  be  dusted  with  emol  keleet,  which  possesses  considerable  antipruritic 
power,  or  with  talc  and  camphor. 

In  chronic  cases  the  original  exciting  cause  may  have  ceased  to  be 
operative,  yet  a  morbid  irritability  of  the  skin  persists.  Listerine,  five  to 
ten  drops  thrice  a  day,  in  a  wineglassf ul  of  water,  or  sulphurous  acid,  from 
half  to  a  drachm  in  a  like  quantity,  are  of  value  as  arresting  gastro-intes- 
tinal fermentation.  Sahcin,  natural  salicylate  of  soda,  and  quinine,  even 
when  no  malarial  element  is  discoverable,  are  useful.  Sulphate  of  atropia, 
-J  1q  gr.,  in  pill  at  night,  or  5  minims  of  ichthyol,  well  diluted,  twice  a  day, 
are  valuable  in  protracted  instances.  Locally  washing  with  menthol  soap, 
and  the  application  of  a  lead  or  carbolic  and  spirit  lotion,  will  be  found  to 
diminish  the  irritability  of  the  integument.  Lichen  urticatus  in  children 
needs  an  improved  dietary,  emollient  baths  of  warm  water,  containing 
starch  or  bran,  washing  with  naphthol  soap,  and  the  use  of  a  naphtholated 
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vaseline,  10  to  15  grs.  in  the  ounce.     Antipvrine,  in  doses  to  suit  the  age, 
and  given  at  bedtime,  is  of  advantage. 

Ueticapja  Pigmextosa. 

This  is  a  disease  commencirig  in  early  childhood,  in  which,  besides 
■wheals,  there  are  soHd,  deeper,  and  more  persistent  lesions  of  the  skin, 
leaving  long-standing  pigmentation. 

The  first  case  "svas  recorded  bv  Xettleship.  Tilbury  Fox  described  and 
figured  it  as  xanthelasmoidea.  It  may  appear  soon  after  bii'th,  seldom 
later  than  the  third  month.  Besides  wheals,  there  are  red  or  pink  raised 
patches,  conical  at  first,  but  becoming  flattened,  and  changing  to  yellow  or 
browiL  The  surface  of  the  elevations  is  somewhat  wrinkled,  and  they  feel 
firm.  The  trunk  and  Hmbs  are  chiefly  aftected,  but  the  face  does  not 
escape.  The  peculiar  persistence  in  the  same  situations  for  indefinite 
lengths  of  time  is  characteristic.  The  child  seems  spotted  over  with  fairly 
symmetrical  patches,  varying,  according  to  their  age,  from  bright  red  to 
brown.  Fresh  lesions  come  out  at  varying  intervals,  and  intense  itchiness 
accompanies  it.  As  the  child  becomes  older,  the  eruption  ceases  to  pro- 
gress, and,  after  puberty,  it  fades  in  most  cases.  In  addition  to  oedema  of 
the  papillary  portion  of  the  cutis,  Unna  has  shown  that  there  are  found  an 
abundance  of  mast  cells,  and  increased  pigmentation  of  the  basal  layer  of 
the  epidermis.  The  only  disease  which  resembles  it  is  xanthoma  multiplex. 
The  history  of  early  commencement  will  in  general  serve  to  distinguish. 
Treatment  has  proved  unsatisfactory.  Crocker  recommends  salol  in  suit- 
able dose.  Antipruritics,  useful  in  urticaria,  will  prove  valuable  here.  It 
is  essential  that  the  condition  of  the  bowels,  as  to  regularity,  should  be 
carefully  attended  to. 

Peueigo. 

A  disease  with  an  urticarial  basis,  dating,  in  most  cases,  from  infancy, 
but  characterised  in  its  full  development  by  the  presence  of  pale-coloured 
papules,  chiefly  on  the  extensor  aspects,  accompanied  by  intense  itching. 
Though  a  mild  form  was  recognised  by  Willan,  yet  it  is  to  Hebra  that 
we  owe  the  identification  of  the  severe  variety,  cases  of  which  occasionally, 
if  rarely,  are  met  with  in  this  country,  the  home  being  particularly  in 
Austria. 

Etiology. — The  etiology  is  ujiknown;  it  is  a  disease,  in  the  main,  of 
the  poor  and  ill-nourished.  Its  urticarial  origin  seems  well  established, 
this  having  been  worked  out  by  EiehL  It  is  something  more  than  a 
"  pruriginous  dermatitis  in  individuals,  with  an  idiosyncratic  susceptibility 
and  a  deficiency  of  self-control."  It  is  subject  to  spontaneous  remissions, 
but  can  only  be  cured  if  promptly  and  judiciously  treated  in  its  early  stages. 

The  anatomy  of  the  prurigo  papule  is  still  not  wholly  determined. 
The  latest  observations,  those  of  Unna,  point  to  a  spastic  cedema  of  the 
cutis,  and  an  increase  in  the  perithelia  of  the  vessels.  With  a  central 
pronounced  cellular  infiltration  of  the  cutis,  there  are  superficially-placed 
epithehal  changes,  consisting  of  proliferation  at  the  hair  follicles,  and  cir- 
cumscribed areas  of  softening  and  necrobiosis.  Leloir  and  Ta vernier 
described  cystic  cavities  in  the  prickle  layer.  These  areas  of  softening  prob- 
ably give  rise  to  the  itching.  The  scratching  eventually  leads  to  hardening 
and  thickening,  and,  by  pressure,  to  the  absorption  of  the  fatty  cushion. 

Symptoras. — Commencing  in  early  infancy  with  the  features  of  lichen 
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urticatus,  the  tendency  of  the  wheals  is,  with  the  increasing  age  of  the  child, 
to  become  individually  smaller,  and  to  locate  themselves  more  particularly  on 
the  extensor  surfaces  of  the  trunk  and  extremities.  When  three  or  four  years 
is  reached,  only  papules,  felt  in  the  skin  rather  than  visible  to  the  eye,  and 
from  the  size  of  a  millet  to  a  hemp  seed,  arise,  wheals  developing  solely 
during  severe  exacerbations.  These  papules,  which,  if  sometimes  pink,  are 
more  often  of  the  normal  hue  of  the  skin,  are  found  especially  on  the 
outer  aspects  of  the  legs,  the  front  and  outside  of  the  thighs,  the  forearms, 
and  back  of  the  upper  arm.  The  loins  and  gluteal  regions  are  also  affected, 
the  trunk,  and,  to  a  slight  degree,  the  face  ;  but  the  flexures,  as  the  ham 
and  axilla,  remain  free  or  little  involved.  The  papules  may  be  few,  or  so 
numerous  as  to  convey  the  sensation  of  a  nutmeg  grater.  Itching  is 
intense  and  w^earing.  The  scratching  occasions  thickening,  dryness,  and 
powdery  desquamation ;  pigmentation  is  produced,  the  hairs  on  the  body 
are  broken  off ;  that  of  the  scalp  is  lifeless  and  dusty.  The  inguinal  glands 
are  swollen  into  large,  doughy  masses.  The  heat  of  summer,  in  countries 
where  the  alternation  is  marked,  leads  to  an  amelioration ;  but  this  is  not 
so  definite,  in  all  cases,  as  to  attract  attention.  Persons  who  have  long 
suffered  from  prurigo — for,  once  established,  it  exhibits  no  proclivity  to 
spontaneous  cure — have  an  anxious,  worn  look;  their  integument  is  WTinkled, 
and  the  subcutaneous  fat  is  much  diminished.  There  is  malnutrition,  from 
sleeplessness,  the  result  of  the  intense  itching. 

Diagnosis  and  treatment. — If  the  characteristics  notified  are 
borne  in  mind,  there  should  be  little  dilficulty  in  establishing  the  diagnosis. 
As  Crocker  remarks,  it  is  most  likely  to  be  mistaken  for  a  severe  chronic 
eczema  in  a  xerodermatous  subject,  an  eczema  engrafted  on  an  ichthyosis 
of  a  mild  type.  But  there  are  none  of  the  peculiar  papules,  and  no 
history  of  urticaria.  It  must,  not  be  forgotten  that  a  somewhat  similar 
condition  may  develop  after  the  period  of  childhood,  and  in  which  the 
urticarial  element  is  absent,  or  slight.  In  such  we  should  be  careful 
to  eliminate  all  local  sources  of  irritation  before  coming  to  a  decision. 
In  the  treatment  of  prurigo,  an  easily  assimilable  and  nourishing  dietary 
should  be  formulated,  in  which  fatty  materials,  as  cream,  butter,  and 
cod-liver  oil,  must  be  included.  With  this,  rest  in  bed,  the  administra- 
tion of  warmish  baths,  containing  carbonate  of  potass,  or  sulphuret  of 
potass,  followed  by  the  inunction  of  a  2  per  cent,  to  5  per  cent,  salicylic 
vasehne,  will  be  found  advantageous  in  many  cases.  The  itching  is  less- 
ened if  cannabis  indica,  as  suggested  by  Crocker,  in  doses  up  to  the  limits 
of  tolerance,  is  administered.  Antipyrine  is  also  useful  in  the  case  of  chil- 
dren, given  at  night.  In  long-standing  examples,  the  subcutaneous  injec- 
tion of  pilocarpine,  while  the  sufferer  is  in  bed,  and  its  action  promoted  by 
copious  draughts  of  warm  water,  has  proved  most  beneficial.  ^  naphthol, 
from  2  per  cent,  to  10  per  cent.,  in  vaseline,  acts  well  as  an  antipruritic. 
Glycerin  of  starch,  made  with  double  the  pharmacopceial  quantity  of 
glycerin,  with  the  addition  of  10  grs.  of  boric  or  tartaric  acid  to  the 
ounce,  is  cleanly  and  soothing.  This  should  be  rubbed  on,  then  allowed  to 
dry  spontaneously. 

ECZEMA 

A  catarrhal  inflammation  of  the  sMn,  presenting  various  types  of 
eruption,  and  different  stages,  in  which  the  exudation  of  serous  and 
cellular  elements  is  a  marked  feature ;  and  in  maintaining,  possibly  in 
origmating  some  of  its  forms,  parasitic  agents  play  a  part. 
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Etiology. — Only  general  statements  can  be  ventured  on  as  to  the 
cause  of  eczema.  There  are  individuals  who  seem  to  be  eczematously 
disposed,  since  very  slight  disturbances,  either  systematic  or  external,  serve 
to  induce  attacks  or  recurrences.  Though  the  subjects  are  apparently  in 
good  health  in  many  cases,  in  others  they  are  thin,  pale,  and  ill  nourished, 
with  less  subcutaneous  fat  than  is  normal,  and  in  whom  various  lowering 
agencies  have  been  at  work.  With  many  eczema  is  synonymous  with 
gout,  but  this  is  too  sweeping  an  assertion.  Secondary  digestion  may  be 
at  fault,  there  may  be  malassimilation,  and  defective  excretion ;  and  this 
is  frequently  the  explanation  of  the  complaint  made  of  debility,  and 
disinclination  for  exertion.  A  lowering  of  nerve  energy,  a  degree  of  what 
has  come  to  be  termed  neurasthenia,  owing  to  exhaustion  of  the  reserve  of 
nerve  power,  is  present  in  some  cases.  Bulkley  has  seen  the  eruption 
appear  after  a  period  of  sleeplessness.  At  and  after  middle  age  it  is  often 
the  sign  of  an  imminent  general  breakdown,  a  danger-signal  worth  atten- 
tion. In  infants,  the  child  may  be  plump  and  sturdy,  or  thin,  pale,  and 
weakly.  Teething  is  blamed,  but  it  is  much  more  an  exciting  than  a  pre- 
disposing cause. 

Morbid  anatomy. — The  conception  of  eczema  will  probably  be 
best  elucidated  by  considering  its  pathology  prior  to  the  symptoms 
by  which  it  is  manifested.  The  morbid  anatomy  of  eczema  was  very 
much  in  a  chaotic  state  till  Unna  clearly  formulated  his  views  as  to 
its  histology.  Though  eczema  develops  acutely,  as  an  inflammation 
associated  with  the  formation  of  vesicles  somewhat  peculiar  in  kind, 
it  is  as  a  chronic  disorder  that  we  most  commonly  encounter  it, 
and  then  its  distinctive  traits  are  best  seen.  There  are  then  three 
main  pathological  changes,  with  some  terminal  and  subsidiary  ones. 
The  first  of  these  is  an  alteration  in  cornification,  named  parakeratosis, 
leading  to  the  production  of  scales.  This  is  essentially  a  parenchymatous 
oedema  of  the  transitional  epithelial  cells,  those  which  in  the  epidermis  lie 
midway  between  the  basal  formative  cells  and  the  limiting  horny  ones.  In 
the  granular  layer  the  separation  of  keratohyalin  is  for  the  most  part 
arrested,  but  the  degree  varies  in  a  punctiform  manner.  There  is  a  slowing 
of  cornification,  a  simplification  of  the  process,  by  the  omission  of  many  of 
the  intermediate  stages.  The  cell  wall  becomes  cornified  or  hardened,  but 
the  cell  contents  remain  moister.  The  scale  which  results  is  only  a 
hardened,  improperly  cornified  aggregation  of  prickle  cells.  The  second 
change  is  epithelial  growth,  acanthosis,  leading  to  papule  formation. 
Mitoses,  those  nuclear  alterations  which  indicate  epithelial  proliferation, 
are  more  numerous  than  ordinary,  and  occur  in  abnormal  situations.  As  a 
consequence  of  the  epithelial  growth,  there  arises  a  deformity  of  the  ridge 
system,  the  projections  constituting  which  become  broader,  rounder,  and 
often  elongated ;  while  the  papillse  lying  between  them  are  swollen,  and 
here  and  there  moderately  lengthened.  The  third  change  is  the  spongy 
transformation  of  the  epithelium,  and  vesicle  formation.  This  begins  as  an 
interstitial  oedema  of  the  epidermis,  a  dilatation  of  the  lymph  spaces  of  the 
prickle  layer.  The  amount  of  this  cellular  oedema  increases  from  within 
outwards,  so  that  a  wide  net  of  canals  can  be  seen,  particularly  in  the 
upper  part  of  the  prickle  layer.  The  filaments  bridging  these  yield  at 
certain  points,  which,  enlarging,  constitute  the  vesicles.  Hence  the 
character  of  the  exudation  in  eczema  is  primarily  serous  ;  only  later  does  it 
become  serofibrinous.  The  vesicles  here  described  are  microscopic,  but 
visible  ones  may  form  on  this  basis.     In  one  form  they  are  nothing  more 
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than  an  exaggeration  of  the  process  described.  But  there  are  others  quite 
distinct ;  these  are  relatively  large,  and  are  filled  with  leucocytes.  Unna, 
in  stating  the  differences,  remarks  that  chnically  we  observe  in  the  course 
of  a  chronic  eczema,  clear  vesicles  appear  sporadically  and  periodically,  but 
we  also  see  multiple  yellow  opaque  vesicles  developing  suddenly,  usually 
traceable  to  an  external  irritant.  With  these  alterations  there  are  changes 
in  the  connective  tissue.  It  does  not  disappear,  but  is  infiltrated  with 
small  multiform  cells,  poor  in  protoplasm.  In  the  interspaces  between  the 
vessels  there  are  small  spindle  cells. 

The  imperfect  cornification  known  as  parakeratosis  produces  the  crusts 
so  frequently  seen  in  eczema ;  these  soak  up  the  insensible  exudation.  If 
these  are  removed  without  further  treatment,  the  condition  called  eczema 
rubrum  arises.  This  presents  the  aspect  of  a  red,  moist,  and  swollen 
surface,  from  which  serum  continually  oozes.  There  are  various  forms  of 
this,  as  Unna  has  shown.  In  one  there  is  so  much  serum  that  the  cornifica- 
tion of  the  superficial  epithelimn  cannot  keep  pace  with  it.  There  is 
intense  spongy  transformation.  In  another  form,  there  is,  in  addition  to 
the  serous  exudation,  a  delay  in  the  reproduction  of  the  epithelium.  Some 
occult  influence,  possibly  parasitic,  is  at  work.  The  lymph  spaces  are 
packed  with  leucocytes.  In  other  cases,  in  which  the  tendency  to  relapse 
is  very  pronomiced,  the  prickle  layer  is  not  altogether  normal,  and  there 
are  remains  of  crusts.  It  has  long  been  known  clinically  that,  unless  every 
trace  of  thickening  is  got  rid  of,  an  eczema  is  prone  to  recur  on  the  shghtest, 
even  with  no  apparent,  provocation.  Unna  points  out  that  the  spongy 
transformation  has  in  it  the  seeds  of  persistence,  so  that  every  increased 
exudation,  which  may  have  no  connection  with  the  actual  cause  of  eczema, 
may,  after  a  long  time,  and  on  apparently  healed  eczematous  areas,  produce 
fresh  crusts  and  vesicles. 

In  the  eczema  which  attacks  the  palms  and  soles,  parakeratosis  consti- 
tutes the  chief  change.  The  intensity  of  the  cornification  leads  to  the 
accumulation  of  thick,  large,  and  hard  scales ;  these  absorb  less  of  the 
sweat  secretion,  which  here  certainly  lubricates  the  epidermis.  Hence  by 
evaporation  they  dry  down  to  the  deeper  layers,  lose  their  elasticity,  and 
deep  fissures  form,  commencing  from  without  inwards.  Epithehal  growth 
is  relatively  small,  and  vesicle  formation  limited  to  the  upper  portion  of 
the  prickle  layer. 

There  is  a  form  of  eczema  which  presents  many  of  the  appearances  of 
the  true  prurigo  of  Hebra.  The  complaint  commences  as  an  ordinary 
eczema  of  childhood,  but,  instead  of  disappearing,  extends  more  and  more 
over  the  extensor  aspects,  although  not  forsaking  its  earlier  situations. 
The  skin  in  such  cases  is  ansemic,  flabby,  and  dry ;  the  patients  scratch 
constantly,  and  as  a  result  the  horny  layer  becomes  much  thickened,  and  a 
hide-bound,  leathery,  and  unmovable  condition  is  produced.  There  is,  accord- 
ing to  Unna,  an  increase  of  the  cutaneous  vascular  tone,  and  the  diminished 
supply  of  blood  and  oxygen  to  the  epithelium  which  ensues  favours  cornifica- 
tion. An  opposite  condition  of  dimuiished  vascular  tone  gives  rise  to  a 
state  in  which  the  eczema  resembles  psoriasis.  The  epithelial  growth 
predominates  over  the  parakeratosis,  and  the  oedema  remains  parenchymat- 
ous. Hence  there  is  profuse  production  of  crumbly  or  greasy  heaped  up 
scales,  assuming  a  nummular  arrangement,  with  no  marked  tendency  to 
itching. 

We  meet  occasionally  with  a  symmetrically  disposed  form  of  eczema, 
in  which  the  disease  takes  the  form  of  patches  in  general  round  in  shape, 
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moist  and  crusted.  These  are  chiefly  scattered  over  the  extremities,  as  the 
backs  of  the  hands,  forearms,  or  limbs,  but  may  occur  elsewhere.  These 
have  a  tendency  to  swell  up  readily  as  the  result  of  irritation,  to  ooze  pretty 
freely,  and  are  accompanied  by  considerable  itching.  According  to  Unna, 
we  have  here  an  inflammatory  cedema,  limited  to  the  seat  of  disease.  This 
particular  form  is  frequently  associated  with  nervous  breakdown  or 
exhaustion,  and  its  appearance  is  a  hint  that,  if  neglected,  more  serious 
mischief  is  pretty  sure  to  follow. 

One  of  the  most  important  and  interesting  varieties  of  eczema  is  that 
more  specially  associated  with  the  name  of  Unna,  since  it  is  to  him  we 
owe  its  separation  from  other  kinds  of  eczematous  dermatitis.  The  exact 
nature  of  the  process  in  seborrhceic  eczema  may  be  to  some  extent  matter  of 
discussion;  but  examples  of  the  clinical  picture  drawn  by  Unna  are  of 
daily  occurrence.  In  seborrhceic  eczema,  then,  we  have  an  increase  of  fat, 
both  in  the  affected  skin  and  also  in  the  scales  or  crusts.  Since  there  is 
nearly  always  some  degree  of  hyperemia,  this  imparts  a  salmon  hue,  as 
Brooke  styles  it,  to  the  eruption.  The  scales  themselves  are  often  yellowish, 
and  the  skin  in  parts,  as  on  the  face,  has  a  distinctly  yellow  tint.  In  itself 
the  disease  is  mainly  dry ;  a  transformation  into  the  moist  condition  alters 
essentially  its  characters.  Hence,  of  the  cardinal  symptoms  of  eczema, 
parakeratosis  is  present ;  but  interstitial  (Bdema  is  lessened,  while  epithelial 
growth  is  pronounced.  The  source  of  the  fat  is  possibly  the  coil  or  sweat 
glands  in  a  measure,  but  one  cannot  exclude  the  sebaceous  glands  from 
some  participation.  "Were  the  disease  as  well  marked  on  the  palms,  where 
the  lubrication  must  be  effected  by  the  coil  glands,  as  it  is  in  situations 
such  as  the  scalp  and  the  front  and  back  of  chest,  one  might  admit  that 
the  coil  glands  alone  were  the  source ;  but  such  is  not  the  case.  Situations 
well  provided  with  sebaceous  glands  furnish  the  most  typical  examples. 

One  other  point  in  the  pathology  of  eczema  still  needs  notice ;  this  is 
the  association  with  micro-organisms.  Unna  has  described  cocci  arranged 
as  diplococci,  or  in  mulberry-like  masses,  his  morococci,  as  present  at 
least  in  the  superficial  layers  of  the  epidermis,  in  many  examples  of 
eczema.  Other  forms,  as  his  flask-shaped  bacilli,  are  also  to  be  encountered. 
The  difficulty  is  that  these  and  other  organisms  are  also  found  where  there 
is  no  eczema.  It  may  be,  as  Payne  has  suggested,  that  from  nervous 
disturbance,  or  digestive  derangement  of  nutrition,  the  soil  becomes  pre- 
pared, and  then,  owing  to  an  acquired  virulence,  the  organisms,  formerly 
mere  saprophytes,  possess  the  power  of  setting  up  eczema.  This  question 
is  one  yet  far  from  being  solved ;  and  the  same  is  to  be  said  of  the  theory 
of  chemiotaxis,  or  the  attractive  influence  of  micro-organisms  on  the 
elements  of  tissues.  There  are  three  principal  foci  from  which  eczema 
spreads.  Of  these  the  scalp  is  one,  from  which  it  advances  over  the 
forehead,  ears,  and  neck.  Another  is  located  on  the  feet,  especially 
between  the  toes ;  from  thence  the  disease  ascends.  A  third  is  situated  in 
the  groin,  about  the  scrotum,  and  between  the  nates.  Here  eczema  often 
persists  chronically ;  yet,  as  Payne  has  pointed  out,  from  thence  it  may 
occasionally  spread  centrifugally.  It  is  frequently  confined  to  the  hands 
alone,  never  going  further.  The  occurrence  of  pustulation,  or  of  secondary 
boils  and  abscesses,  is  due  to  the  incursion  of  staphylococci  in  an  active 
condition. 

Symptoms. — Eegarded  clinically,  eczema  is  a  multiform  disease;  so 
that,  though  there  are  certain  characteristic  features  never  wholly  absent, 
yet  in  each  example  one  or  more  comes  into  greater  prominence.     Itching 
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or  burning  heat  in  the  part  is  seldom  awanting  at  some  stage.  Bmiiing 
sensations  are  complained  of  chiefly  in  acute  attacks,  while  itching  may 
persist  throughout.  Itching  may  precede  any  visible  sign  of  eczema,  or 
it  may,  much  to  the  annoyance  of  the  patient,  continue  after  the  part  has 
outwardly  assumed  a  healthy  aspect.  Eedness,  due  to  congestion,  is  all 
but  universally  present.  In  the  seborrhceic  variety  there  is,  in  addition,  a 
yellowish  tint.  The  researches  of  Unna  have  confirmed  the  earlier  view, 
which  classed  eczema  as  a  vesicular  disease,  though  the  vesicles  themselves 
may  not  be  perceptible  to  the  eye  of  the  physician.  As  they  are  delicate 
and  rupture  easily,  a  moist  exuding  surface  is  more  common,  covered  more 
or  less  completely  with  crusts.  The  eczematous  area  may  be  studded  with 
hardish,  acuminate,  red,  and  itchy  papules ;  or,  in  the  erythematous  type, 
there  is  not  much  more  than  redness,  a  degree  of  thickening,  and  a  tendency 
to  desquamation  in  fine  flakes.  In  all  long-standing  cases,  the  skin  feels 
thick  when  pinched  up  between  the  fingers,  and  this  infiltration  may 
extend  even  to  the  subcutaneous  areolar  tissue,  so  as  to  produce  a  con- 
siderable degree  of  fixation.  This  is  often  specially  well  marked  on  the 
scalp.  The  integument,  thus  deficient  in  pliancy,  tends  to  fissure,  as  a 
result  of  stretching  or  flexion,  adding  materially  to  the  discomfort. 

While  eczema  may  occur  as  an  acute,  a  subacute,  or  a  chronic  ailment, 
these  are  but  phases  of  the  process,  which  require  only  to  be  mentioned. 
But  the  seborrhceic  form  needs  more  detailed  description.  While  this 
principally  starts  from  the  region  of  the  scalp,  it  may  commence  and 
spread  from  a  catarrhal  inflammation  of  the  margins  of  the  eyelids,  as  is  not 
uncommon  after  measles  ;  or  it  may  begin  in  the  axilla,  groin,  or  perineum. 
On  the  chest  or  between  the  scapulae,  especially  in  those  who  wear 
habitually  thick  flannel  undervests,  and  have  naturally  greasy  skins, 
are  seen  red,  narrow,  crescentic,  and  punctiform  slightly-elevated  lines, 
including  a  fawn-coloured  space,  sometimes  bearing  a  few  flaky  scales. 
The  itching  which  accompanies  the  eruption  is  not  very  troublesome. 
It  has  a  tendency  to  disappear  and  recur,  perhaps  at  special  seasons.  It  is 
often  mistaken  for  ringworm  of  the  trmik ;  but  only  Unna's  morococci, 
or  similar  micro-organisms,  have  been  identified.  Wider  areas  in  the 
axillae,  or  inside  of  the  thighs,  present  a  more  uniform  redness,  with  a  Kttle 
scaliness,  but  not  much  thickening.  The  patches  are  not  mfrequently  well 
defined  at  their  margins.  A  more  extensive  eruption  is  encountered, 
wearing  the  aspect  of  a  psoriasis,  but  not  so  markedly  implicating  the 
elbows  and  knees.  The  scales  are  more  greasy,  softer,  and  seldom  heaped 
up  to  the  extent  customary  in  typical  psoriasis ;  yet  the  line  of  demarca- 
tion is  a  narrow  one.  On  the  scalp  the  scales  and  crusts  are  thick,  yellow, 
and  often  firmly  attached.  The  scalp  is,  in  anything  like  a  well-pronounced 
case,  very  immovable,  the  hair  thinned  and  lustreless,  while  the  eruption 
extends  on  to  the  forehead,  or  has  spread  over  the  ears.  Such  a  condition 
is  frequent  in  infants  and  young  adults,  but  may  occur  at  any  age,  even  on 
the  bald  scalp.  A  transition  into  a  moist  phase  may  take  place,  and,  the 
characters  being  thus  masked,  the  relationship  to  seborrhcEa  may  be  over- 
looked. Though  exacerbations  and  remissions  are  frequent,  spontaneous 
cure  is  not  the  rule,  and  recurrences  after  relief  has  been  obtained  by 
medication  are  common.  The  simplest  conception  of  the  complaint  is,  that 
it  is  a  parasitic  form  of  eczema,  developing  on  a  surface  which  has  been,  for 
a  longer  or  shorter  time,  affected  with  seborrhoea. 

Diagnosis  and  prognosis. — In  diagnosis,  other  diseases  are 
more  apt  to  be  mistaken  for  eczema  than  the  converse.     The  variation 
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in  aspect  from  time  to  time,  as  a  case  of  eczema  passes  through  various 
phases,  should  be  borne  in  mind.  All  parts  affected  should  be  compared, 
the  history  inquired  into ;  it  should  be  ascertained  if  any  treatment  has 
heen  employed,  which  may  modify  or  alter  the  appearances.  Lichen, 
psoriasis,  and  mipetigo  contagiosa  are  those  most  apt  to  be  confused  with 
it.  Eingworm  of  the  body,  or  in  a  chronic  and  diffuse  type  on  the  head, 
and  tinea  versicolor  or  pityriasis  rosea,  resemble  the  seborrhoeic  form. 
Scabies  produces  a  dermatitis  which  may,  out  of  good  nature,  be  thought 
an  eczema.  The  palmar  and  plantar  forms  are  imitated  by  syphilis.  The 
prognosis  of  eczema  is,  as  a  rule,  good.  Treatment  may  be  tedious,  and 
relapses  are  frequent,  but  cure  is  attainable  in  the  large  proportion  of 
cases,  if  well-directed  efforts  are  persevered  in. 

Treatment. — In  the  management  of  a  case  of  eczema,  it  is  of  the 
greatest  importance  to  eliminate  all  sources  of  irritation,  which  comprise 
accumulated  seci'etions,  scratching  and  friction,  too  stimulating  remedies, 
lowering  drugs  taken  with  a  view  to  a  supposed  purifying  of  the  blood,  or 
unsuitable  food  or  beverages.  The  more  completely  we  can  put  the  skin, 
in  whole  or  part,  at  rest,  the  more  rapidly  will  we  cure.  No  possible  risk 
can  arise  from  the  healing  of  an  eczema,  however  young  or  old  may  be  the 
sufierer,  however  long-standing  it  may  be.  Before  any  treatment  is  begun, 
all  secondary  products,  all  crusts,  etc.,  must  be  got  rid  of.  Poultices  made 
with  starch,  to  which  some  boric  acid  has  been  added,  a  mild  but  non- 
irritatmg  antiseptic,  form  the  best  application  for  this  purpose  when  the 
disease  is  limited  in  extent.  The  starch  should  be  made  of  the  consist- 
ence of  a  soft  jelly,  should  be  applied  cold,  spread  thickly  on  cotton,  and 
covered  on  the  side  to  be  placed  on  the  part  with  muslin,  so  as  to  facilitate 
removal.  Such  are  on  no  account  to  be  covered  with  an  impervious 
material,  such  as  guttapercha  tissue,  or  jaconette.  As  each  poultice  is 
changed,  the  surface  so  exposed  should  be  wiped  rather  briskly  with  a  soft 
cloth,  so  as  to  remove  accretions.  This  favours  the  more  rapid  repro- 
duction of  a  healthy  corneous  layer.  In  cases  of  moist  eczema,  they  tend 
to  dry  up  the  secretion  harmlessly,  and  may  therefore  be  continued  for 
several  days  at  least.  In  widespread  cases,  if  acute,  bran  baths  are  useful ; 
if  chronic,  alkaline  ones.  Usually  2  oz.  of  carbonate  of  potass  in  30  gals. 
of  water  at  95°  to  99°,  or  boric  baths  of  the  same  strength,  prove  detergent 
and  soothing,  and  may  be  supplemented  by  vaseline  inunction.  Soap  is 
in  many  cases  contra-indicated,  but  if  any  be  employed,  it  should  be  a 
superfatted  potash  one.  In  eczema  of  the  head  and  legs,  coverings  of 
indiarubber  or  oiled  cloth,  worn  for  a  few  days,  tend,  by  retaining  the 
perspiration  and  macerating  the  surface,  to  render  the  crusts  more  easy  of 
removal ;  and  the  same  may  be  said  of  impervious  bandages  for  the  legs, 
but  these  must  be  continued  only  a  short  time.  In  all  extensive  eczemas, 
whether  wide  in  individual  area  or  consisting  of  numerous  smaller  patches, 
confinement  to  bed  is  necessary.  In  eczema  of  the  legs  with  oedema,  the 
lower  end  of  the  bed  should  be  elevated  by  placing  blocks  of  wood  under 
the  feet.  When  hairy  regions  are  involved,  shaving  is  often  a  necessary 
prehminary. 

The  surface  now  freed  from  accretions  may  in  many  cases  be  best 
treated  by  the  application  of  vaseline  containing  from  2  to  10  per  cent,  of 
salicylic  acid ;  with  this  starch  poultices  may  be  alternated.  If  the  eczema 
present  the  seborrhoeic  type,  2  per  cent,  or  more  of  sulphur  can  often  be 
added  with  advantage.  A  small  quantity  only  should  be  carefully  rubbed  in 
once  or  twice  a  day.     So  long  as  improvement  continues,  no  further  change 
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is  required.  When  progress  seems  stationary,  a  vaseline  starch  paste,  a  little 
modified  from  the  original  formula  of  Lassar  of  Berlin,  frequently  suits 
admirably.  This  is  composed  of  equal  parts  of  vaseline,  lanoline,  oxide  of 
zinc,  and  powdered  starch,  with  2  per  cent,  of  salicylic  acid,  or  1  per  cent, 
each  of  salicylic  acid  and  resorcin,  and  2  of  ichthyol.  This,  to  obtain  the 
best  results,  should  be  very  sparingly  applied,  and  well  but  gently 
rubbed  in.     In  moist  forms  omit  the  resorcin. 

Sometimes  better  effects  are  produced  if  the  ointments,  in  place  of  being 
smeared  on,  are  applied  spread  fairly  thickly  on  cotton  or  linen  torn  into 
strips.  The  ointments  most  applicable  are,  in  oozing  patches,  the 
unguentum  vaselini  plumbicum  of  Kaposi,  made  by  melting  and  in- 
corporating together  equal  parts  of  lead  plaster  and  vaseline.  If  the 
eczema  present  more  of  the  pustular  type,  the  unguentum  hydrargyri 
anunoniati  of  half  the  pharmacopoeial  strength  may  be  employed  in  similar 
fashion.  In  like  manner  some  of  the  elegant  salve  mulls  introduced  by 
Unna,  such  as  his  zinc  ichthyol  salve  mull  or  muslin  are  applicable.  This 
last  is  a  specially  soothing  and  healing  preparation,  but  too  expensive  to 
use  over  large  surfaces. 

When  all  acute  symptoms  have  ceased  for  some  time,  various  stimulant 
applications  may  be  tried.  Of  these  tar  in  some  form  occupies  a  prominent 
place.  This  is  often  best  used  as  a  lotion,  as  a  drachm  or  two  of  the  liq. 
carbonis  detergens  in  a  pint  of  distilled  water,  with  or  without  the  addition 
of  a  drachm  of  the  liq.  plumbi  subacetatis.  This  may  be  sopped  on  once 
or  twice  daily.  A  solution  of  coal-tar  in  acetone,  introduced  by  Sack,  is 
even  more  useful,  and  at  the  same  time,  as  a  rule,  unirritating — I^t  Picis 
carbonis,  lO^O ;  benzol,  20'0 ;  acetone,  77'0.  This,  when  painted  on,  dries 
into  a  thin  yellow  varnish.  Carbolic  acid  a  drachm,  rectified  spirit  an 
ounce  and  a  half,  glycerin  a  drachm  and  a  half,  and  distilled  water  six 
ounces,  forms  another  useful  stimulant  lotion,  especially  valuable  where 
itching  persists.  In  obstinate  examples  of  the  seborrhoeic  variety,  provided 
the  affected  areas  are  few  and  limited  in  extent,  a  pyrogallic  ointment  is  of 
service.  This  is  made  up  of  pyrogallic  acid  (perhaps  best  oxidised)  10  to 
25  grs.,  salicylic  acid  10  grs.,  ichthyol  25  minims,  and  vaseline  an  ounce. 

In  the  purely  erythematous  or  papular  forms  of  eczema,  where  the 
surface  is  dry,  the  well-known  calamine  lotion,  with  a  drachm  of  boric  acid 
in  each  6  oz.,  painted  on,  is  protective  and  often  curative.  Or,  in  similar 
circumstances,  a  lotion  recommended  by  Boeck,  may  be  tried.  This  is 
compounded  of  talc,  powdered  starch,  liq.  plumbi  subacetatis  dilutus,  a 
one  per  cent,  solution  of  boric  acid  in  water,  each  one  hundred  parts,  and 
glycerin  forty  parts.  This  requires  to  be  well  shaken,  and  diluted  with 
a  sufficiency,  usually  twice  as  much,  cold  water,  before  being  painted  on. 
It  has  a  delightfully  cooling  and  antipruritic  effect. 

There  is  no  medicine  administered  internally  which  can  be  regarded  as 
a  specific.  Certainly  arsenic  is  not  so,  though,  from  the  way  in  which  jt  is 
prescribed  indiscriminately,  the  idea  seems  prevalent  that  it  is.  It  very 
seldom  does  any  good,  not  infrequently  harm.  Saline  aperients,  if  con- 
stipation exists,  are  advantageous  ;  a  good  form  is  a  wine-glassful  of 
Hunyadi  Janos  water  in  a  tumbler  of  warm  water  on  rising.  The  action 
of  the  kidneys  is  in  many  cases  defective,  particularly  in  eczema  at  and 
after  middle  life.  The  free  use  of  water  drunk  in  the  intervals  between 
meals,  or  the  administration  of  acetate  of  potass,  with  tincture  of  nux 
vomica  and  succus  scoparii  well  diluted  before  food,  will  help  to  obviate 
this.     Small  doses  of  tartrate  of  antimony,  -^^  to  jig  gr.,  given  three  times 
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a  day,  are  valuable  in  limiting  the  spread  of  acute  and  extensive  forms. 
States  of  debility  and  anaemia  are  to  be  dealt  with  by  suitable  tonics  and 
hsematinics. 

The  diet  in  eczema  must  be  regulated.  It  should  not  be  too  stimulat- 
ing, bvit  it  must  include  the  free  use  of  green  vegetables,  well  and  carefully 
cooked.  Eipe  fruits  are  not  contra-indicated.  Butter  and  easily  assimilable 
fats  should  be  partaken  of.  Alcohol  in  any  form  ought  to  be  taken  only 
with  meals.  Tea  must  be  taken  sparingly,  never  long  infused.  Sugar  in 
moderation  does  no  harm,  and  there  is  no  reason  for  discarding  well- 
made  porridge  at  breakfast,  from  any  supposed  heating  action. 

Some  mineral  waters  at  home  and  abroad  exert  a  beneficial  effect  on 
eczema.  Those  of  most  value  are  Harrogate  and  Strathpeffer  in  this 
country,  and  Luchon,  Aix-la-Chapelle,  and  Ems  abroad.  Much  of  the 
benefit  is  undoubtedly  to  be  ascribed  to  the  change,  the  freedom  from 
occupation  and  worry,  and  the  expectation  of  cure  or  amelioration,  but  the 
waters  have  also  a  considerable  influence.  Sea  air  is  apt  to  be  harmful  in 
acute  or  subacute  cases,  and  during  an  attack,  or  even  for  some  time 
subsequent  to  the  cure,  sea-bathing  may  not  be  indulged  in  with 
impunity: 

DERMATITIS  EEPENS. 

This  is  a  spreading  dermatitis,  usually  following  injuries,  and  probably 
neuritic,  commencing  almost  exclusively  in  the  upper  extremities.  It  is  to 
Radcliffe  Crocker  that  we  are  indebted  for  the  recognition  of  this  rare  form 
of  disease,  but  additional  examples  have  been  observed  by  Garden,  Nepveu, 
and  Stowers. 

An  injury  to  the  skin,  often  at  a  nail,  seems  in  most  cases  the  starting 
point.  From  it  extends  a  dermatitis,  characterised  by  free  exudation  of 
fluid,  and  producing  vesicles  and  bullae,  which  cause  the  separation  of  the 
upper  layers  of  the  epidermis,  leaving  an  intensely  red  surface,  oozing  at 
numerous  points.  The  border  is  sharply  defined,  consists  of  the  sodden 
and  undermined  epidermis,  and  advances  steadily  onwards,  so  as  to  involve 
more  or  less  of  an  entire  limb.  In  some  subacute  cases  the  surface  is  dry 
and  glazed.  The  nails  of.  the  affected  hands  or  feet  are  gradually  shed. 
There  is  no  very  marked  itching,  burning,  or  disturbance  of  the  general 
health.  In  Stowers'  case,  however,  there  were  burning  pains  in  and  about 
the  affected  regions,  resembling  those  which  accompany  peripheral  neuritis. 
The  view  of  its  causation  held  by  Crocker  is  that  the  lesions  are  due  to 
peripheral  neuritis,  set  up  by  a  trivial  injury,  though  secondary  parasitic 
invasion  complicates  it.  It  has  been  mistaken  for  an  eczema,  but  the 
features  are  different.  Syphilis  in  its  later  stages  may  simulate  it,  but  in 
it  there  are  generally  separate  foci,  commonly  arranged  crescentically, 
influenced  for  good  by  iodide,  which  dermatitis  repens  is  not.  Eingworm 
invading  the  thick  epidermis  of  the  palms  and  soles,  presents  the  same 
undermined  edge,  but  the  process  is  dry  throughout,  and  the  trichophyton 
can  be  found  in  the  scales  if  carefully  sought  for.  Treatment  is  tedious 
and  not  very  rapidly  satisfactory.  Continuous  lotions  of  lactate  of  lead 
cured  one  of  Crocker's  cases;  painting  on  a  10  per  cent,  solution  of  per- 
manganate of  potass  three  times  a  day,  till  it  formed  a  crust,  the  under- 
mined skin  being  cut  away  before  applying  it,  another. 
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IMPETIGO  CONTAGIOSA. 

An  acute,  inflammatory,  contagious  disease,  characterised  by  the 
formation  of  flattish  vesico-pustules  or  blebs,  the  size  of  a  split  pea  or 
larger,  drying  up  into  crusts,  which  look  as  if  "stuck  on."  This  com- 
plaint was  known  to  Plumbe  and  Bateman,  and  described  as  porrigo, 
but  it  was  Tilbury  Fox  who  first  accurately  identified  it,  and  gave  it  the 
name  which,  though  perhaps  not  the  best,  yet  has  come  to  be  generally 
accepted. 

Etiology. — Though  found  in  adults,  it  is  mainly  a  disease  of  child- 
hood or  adolescence.  Armstrong  has  recently  attached  the  designation  of 
"  football  impetigo,"  but  while  it  is  apt  to  be  spread  through  a  school  by 
players  of  the  Eugby  game,  it  occurs  in  other  circumstances.  The  active 
agent  of  causation  and  transmission  is,  there  is  every  reason  to  believe,  a 
special  staphylococcus. 

Symptoms. — Isolated  flat  vesicles  make  their  appearance  on  the 
face  or  on  the  occiput,  sometimes  preceded  by  a  slight  degree  of  fever. 
A  faint  areola  surrounds  each.  Some  continue  small,  others  enlarge  into 
flat  blebs,  if  not  ruptured  by  scratching.  The  contents,  at  first  clear, 
become  rapidly  milky,  then  purulent,  while  the  inflammatory  halo  fades. 
By  the  coalescence  of  several  vesicles  considerable  areas  are  involved. 
Either  as  a  result  of  their  rupture  or  drying  up,  crusts  or  scabs  are  formed, 
very  characteristic  of  the  complaint.  The  colour  of  these  is  often  like 
honey,  at  other  times  brownish  or  black  from  admixture  of  blood.  On 
the  scalp,  in  particular,  they  are  hard  and  crumbly,  and  reach  the  size  of 
half  a  nut.  When  removed  there  is  underneath  a  superficial  abrasion, 
exuding  a  gummy  secretion.  When  the  scabs  have  become  quite  dry  and 
fall  off,  red  stains,  which  fade  slowly,  remain.  It  is  both  auto-inoculable 
and  communicable  to  others,  hence  it  may  occur  on  the  hands  of  adults 
coming  in  contact  with  those  affected,  and  it  may  attack  the  lining  mem- 
brane of  the  nose  or  the  lips.  Its  average  duration  is  about  three  weeks, 
but  in  some  cases,  especially  on  the  scalp,  where  pediculi  are  frequently 
present,  it  may  last  months,  even  in  spite  of  a  certain  amount  of  treatment. 

Diagnosis  and  treatment. — The  diagnosis  should  afford  no 
difficulty,  if  the  features  described  are  noted.  The  markedly  contagious 
element  at  once  distinguishes  it  from  eczema.  The  eruption  on  the 
back  of  the  head,  due  to  scratching  caused  by  pediculi,  is  quite  different. 
There  is  much  oozing  and  matting  of  the  hair,  and  with  the  destruction 
of  the  pediculi  and  cleanliness  the  complaint  disappears.  Treatment  is 
easy  and  efficacious.  The  crusts  having  been  thoroughly  removed  by 
poulticing,  an  ointment  consisting  of  5  gr.  of  ammoniated  mercury  in 
an  ounce  of  simple  ointment  is  to  be  rubbed  into  the  surface  where  they 
were,  four  or  five  times  a  day. 


ECTHYMA. 

This  consists  in  discrete,  flat,  large,  prominent  pustules,  seated  on  an 

inflammatory  indurated  base,  succeeded  by  a  yellowish  or  brownish  crust. 

The  pustules  are  rounded  or  flattened,  and   are   surrounded  by  a  wide 

and  usually  bright  red  areola.     They  may  be  dark,  owing  to  impregnation 

'with  blood.     The  areola  fades,  and  the  skin  wrinkles,  the  purulent  contents 


INFLAMMATORY  AFFE CTIONS.  4 1 9 

drying  into  a  somewhat  bulky  crust,  which  separates  slowly,  leaving  a  red 
stain  or  some  pigmentation.  There  is  an  erosion  beneath  the  scab,  but  no 
true  ulcer  which  serves  to  distinguish  ecthyma  from  a  pustular  syphilide, 
as  no  scar  is  left  by  the  former.  The  lesions  are  essentially  discrete,  and, 
while  they  may  occur  anywhere,  are  perhaps  most  common  on  the  lower 
limbs  or  outside  of  the  thighs. 

The  skin  in  ecthyma  is  dull  and  lifeless,  often  sallow  or  ansemdc, 
a,ccounted  for  by  the  circumstance  that  the  causes  are  twofold.  One,  all 
those  influences  which  lower  health ;  hence  we  meet  with  it  in  tramps,  the 
inhabitants  of  workhouses,  or  in  ill-tended  and  ill-fed  infants.  Scratching 
is  the  other,  which  implants  the  pyogenic  organisms,  which  set  up  the 
pustulation  in  the  dry,  harsh,  and  dirty  skin. 

The  disease  is  deeper  seated  than  impetigo  contagiosa,  and  is  only 
auto-inoculable..  Hence  the  pustules  and  crusts  are  best  treated  by 
soaking  in  warm  baths  containing  2  oz.  of  carbonate  of  potass  in  30  gals., 
or  by  repeated  poulticing.  Then  a  weak  ammoniated  mercury  ointment, 
containing  some  zinc  oxide  in  addition,  should  be  rubbed  in.  All  animal 
parasites  in  skin  or  clothes  must  be  got  rid  of  by  appropriate  means.  The 
general  health  needs  attention  by  suitable  mixed  dietary  of  meat  and 
green  vegetables  The  most  efficient  tonics  are  usually  combinations  of 
dilute  nitro-hydrochloric  acid  with  quassia  or  cinchona. 


rUEUNCLE  AND  CAEBUNCLE. 

A  circumscribed  inflammation  of  the  true  skin  or  subcutaneous  tissue, 
forming  a  painful,  hardish  tumour,  softening  slowly  in  its  central  portion, 
and  discharging  more  or  less  pus  and  sloughs. 

Etiology  and  pathology. — The  commencement  is  held  to  be  in  a 
gland,  either  a  hair  follicle,  as  in  the  hoil,  in  a  Meibomian  gland,  as  in  the 
dye,  or  in  a  sweat  gland,  in  so-called  hydro-adenitis,  but  the  course  in  all 
is  similar.  The  active  agent  is  the  Sta])]iylococcus  aureus,  but  there  is  in 
most  cases  some  influence  at  work  which  has  led  to  lowered  vitality. 
Sometimes  the  system  becomes  too  suddenly  charged  with  effete  material, 
which  the  emunctories  are  incapable  of  getting  rid  of.  This  may  be 
occasioned  by  training,  too  full  a  dietary,  alteration  from  a  limited  to  a 
richer  or  the  converse.  Other  causes  are  found  in  the  debility  of  over- 
lactation,  in  convalescence  from  prolonged  fevers,  diabetes,  etc.  No  cause 
whatever  may  be  discovered.  Fresh  boils  are  produced  by  auto-inoculation. 
Local  ii'ritation  determines  the  locality. 

Symptoms. — Though  differing  from  each  other  in  various  points,  yet 
toils  and  carluncles  have  so  much  in  common  that  they  may  very  well  be 
described  together.  In  both,  often  the  first  thing  noticed  is  a  sensation  of 
tension  or  perhaps  actual  pain  in  some  part  of  the  skin,  the  nape  of  the  neck 
being  a  frequent  situation,  although  no  locality  is  exempt.  To  the  examin- 
ing finger  there  is  a  feeling  of  induration,  somewhat  tender  to  touch.  This 
increases  in  size,  becoming  conical  in  the  boil,  flat  and  widening  in  the 
carbuncle.  The  space  involved  acquires  a  vivid  red  hue,  or  may  become 
purpHsh.  Pain  is  intensified,  is  piercing  or  throbbing,  with  tightness  and 
weight.  Probably  the  sloughing  process  is  then  advancing  through  the 
dense  structures  of  the  corium,  for  soon  afterwards  the  apex  of  the  boil,  or 
the  surface  of  the  carbuncle  in  places,  turns  yellow,  owing  to  the  presence 
•of  pus  under  the  thinned  epidermis,  while  the  sensitiveness  to  contact 
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diminishes.  Eventually  one  or  several  openings  form,  leading  down  to  a 
greenish  yellow  slough.  This  slowly  separates,  being  extruded  through  the- 
apertures,  which  appear  too  small  to  permit  its  passage.  During  this 
process  pus  is  being  constantly  secreted.  While  the  carbuncle  is  generally 
single,  boils  are  apt  to  occur  in  crops  or  in  succession,  new  ones  arising  for 
an  indefinite  period  of  time.  In  the  blind  boil  the  tumour  may  resolve 
without  suppuration,  or  it  may  not  come  to  a  head.  Constitutional  dis- 
turbance is  present  in  proportion  to  the  number  of  the  boils,  or  the  size  of 
the  carbuncle.  The  lymphatic  glands  near  usually  enlarge  sympathetically, 
and  may  suppurate. 

Treatment. — The  local  treatment  of  boils  consists  in  restricting  as 
far  as  possible  the  growth  of  each,  and  in  preventing  the  eruption  of  fresh 
ones.  This  is  most  effectually  done  by  applying  to  the  boil,  at  as  early  a 
period  as  may  be,  a  piece  of  Unna's  mercury  and  carbolic  plaster  muslin, 
changing  it  daily  or  from  time  to  time.  This  undoubtedly  lessens  the  size, 
diminishes  pain,  obviates  friction,  and  prevents  auto-infection.  When  ripe,, 
the  contents  should  be  gently  pressed  out,  the  part  fomented,  and  a  new 
bit  of  the  plaster  muslin  put  on.  In  the  case  of  carbuncles,  the  continuous 
application  of  the  boric  starch  poultice,  as  described  under  eczema,  forms 
the  most  soothing  dressing.  This  may  be  continued  throughout,  the 
sloughs  as  they  loosen  being  gently  extracted  by  fine  forceps. 

Constitutionally,  after  a  careful  review  of  the  patient's  habits,  dietary, 
an.d  surroundings,  all  sources  of  error  should  be  as  far  as  possible  corrected. 
The  influence  of  sewer  gas  and  an  unhealthy  atmosphere  must  be  borne  in 
mind.  Free  exercise  in  the  open  air,  short  of  fatigue,  or  a  change  to  the 
seaside  or  some  hilly  or  mountainous  region,  is  most  effective  in  arresting 
the  eruption  of  fresh  boils,  and  is  almost  essential  after  carbuncle.  Various 
tonics,  such  as  quinine  with  an  acid,  or  the  syrup  of  the  hypophosphites, 
are  indicated,  and  yeast,  taken  thrice  a  day  in  doses  of  ^  oz.,  or 
the  sulphide  of  calcium,^  gr.  in  coated  pill,  as  frequently,  are  empirical 
remedies.  In  gouty  persons,  neither  diabetic  nor  albuminuric,  Brocq 
has  found  that  ^  gr.  of  extract  of  colchicum  in  pill  daily  has  given 
good  results. 

HERPES  ZOSTER. 

Groups  of  vesicles  on  an  erythematous  base,  arranged  usually  at 
intervals  along  the  course  of  one  or  more  cutaneous  nerves.  Pliny  seems  to 
have  recognised  zoster,  speaks  of  the  eruption  being  limited  to  one  side  of 
the  body,  and  is  responsible  for  the  statement,  not  yet  entirely  discredited,, 
that  it  proves  fatal  should  it  surround  the  body  completely. 

Etiology. — Epidemics  of  zoster  have  frequently  been  observed,  so  that 
in  its  causation  some  as  yet  unexplained  atmospheric  influence  may  be  at 
work.  A  few  cases  are  known  in  which  there  was  a  suspicion  of  infection,, 
the  disease  having  appeared  in  one  or  more  members  of  a  family  in  succession., 
Hutchinson  and  Nielsen  have  specially  drawn  attention  to  its  occurrence 
during  the  administration  of  arsenic.  Such  have  generally  arisen  during  a 
first  course.  As  arsenic  is  a  stimulant  to  the  active  cells  of  the  epidermis, 
shown  by  the  aggravation  of  a  progressive  psoriasis  or  acute  eczema,  this 
may  account  for  its  power  as  an  excitant  of  zoster.  It  has  also  been 
seen  as  a  sequence  of  poisoning  by  carbonic  oxide.  Blows  have  been 
blamed  for  an  attack,  and  it  has  manifested  itself  in  cases  where  the  nerves 
have  been  implicated  in  inflammation  from  diseased  bones  or  soft  parts. 
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Pathology. — The  disease  is,  pathologically,  a  neuritis,  probably  a 
descending  one,  and  this  may  be  of  cerebral,  spinal,  ganglionic,  or  peripheral 
nerve  origin,  since  the  eruption  may  be  unilateral,  bilateral,  or  consist  of  but 
one  or  two  groups  of  vesicles,  which  latter  could  only  correspond  to  the 
peripheral  distribution  of  a  nerve  trunk.  The  motor  filaments  may  partici- 
pate, and  paralysis  result.  The  vesicles  are  pock-like,  and,  according  to  Unna, 
the  special  element  in  their  formation  is  a  pecuhar  degeneration  and  sw^elling 
of  the  epithelial  cells,  with  destruction  of  their  protoplasm,  a  change  which 
he  terms  ballooning.  "  If  the  disease  runs  its  rapid  normal  course,  no 
scars  are  left.  Only  when  suppuration  is  prolonged,  or  where  from  the 
commencement  there  is  necrosis  of  a  whole  vascular  area,  with  consequent 
suppuration,  do  scars  indicate  the  seat  of  shingles." 

Symptoms. — The  first  symptom  is  generally  pain,  localised  to  the  track 
of  a  cutaneous  nerve,  but  this  in  children  and  occasionally  in  adults  may  be 
absent  throughout,  the  eruption  being  that  which  attracts  attention.  Only  in 
severe  cases  are  there  any  well-marked  constitutional  or  febrile  phenomena. 
a^sTausea  and  vomiting  have  been  noticed  at  the  onset  of  frontal  zoster, 
with  gastric  and  hepatic  disturbance,  explained  by  the  inosculations  of  the 
fifth  and  eighth  nerves.  After  a  period  of  two  or  three  days,  red  pin-head- 
sized  papules  appear  in  groups  with  an  areola  round  each ;  these  soon  change 
into  vesicles  seated  on  an  erythematous  base.  While  the  vesicles  of  each 
group  are  coeval,  those  nearest  the  central  nervous  system  come  out 
earliest.  The  contents  alter ;  from  being  transparent  they  assume  a  milky 
and  then  a  purulent  aspect,  or  some  or  all  are  hsemorrhagic,  in  which  case 
scars  are  apt  to  be  left.  If  on  the  thorax,  it  is  not  uncommon  for  the 
eruption  to  extend  over  the  territory  supplied  by  more  than  one  nerve. 
It  is  rare  for  both  sides  of  the  body  to  be  simultaneously  or  consecutively 
affected,  very  rare  for  corresponding  nerves  on  both  sides.  Still  instances 
are  on  record  where  the  eruption  has  been  very  widespread  indeed.  The 
vesicles  do  not  readily  rupture,  commonly  dry  up,  flaking  off  in  ten  days  or 
thereabout.  They  may  break,  however,  and  ulcers  arise  which  leave 
indelible  scars.  The  neuralgic  pain  lessens  or  ceases  with  the  appearance 
of  the  eruption,  but  may  reassert  itself  later,  and  prove  both  obstinate 
and  wearing.  In  zoster  affecting  the  fifth  nerve,  should  the  internal 
branch  of  the  nasal  nerve  be  implicated,  the  cornea  is  apt  to  ulcerate ;  if 
not,  there  is  no  more  than  severe  conjunctivitis. 

Diagnosis. — The  localisation  of  the  clusters  of  vesicles,  corresponding 
to  the  distribution  of  one  or  more  nerves,  is  almost  sufficient  for  the 
diagnosis  of  zoster.  The  premonitory  pains  may  simulate  those  of  pleuro- 
dynia when  the  thoracic  region  is  involved,  or  some  deep  abdominal 
mischief  may  be  suspected.  The  blisters  produced  by  frostbite  on  the  ear 
have  caused  confusion,  and  the  formation  of  the  vesicles  in  the  hair  of 
the  occiput  led  to  their  being  misinterpreted.  The  dilated  lymphatics  in 
lymphangioma  circumscriptum  much  resemble  zoster,  but  on  inquiry  they 
will  be  found  to  have  been  present  for  long  unchanged,  or  but  little. 

Treatment. — Protection  from  rupture  is  what  we  should  seek  in 
treatment.  If  seen  at  an  early  period,  painting  the  vesicles  over  with 
flexible  collodion  does  best.  If  the  contents  are  milky,  or,  still  more, 
if  already  purulent,  then  we  must  be  content  to  dust  the  part  freely 
with  a  3  per  cent,  mixture  of  salicylic  acid  and  talc,  and  over  this  to 
place  a  covering  of  salicylic  wool.  Should  any  abrasions  or  ulcers  arise, 
these  can  best  be  healed  by  applying  daily  pieces  of  Unna's  zinc  ichthyol 
salve  muslin.     The  prodromal  pain  may  requii'e  the  subcutaneous  injection 
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of  morphine,  or  10  gr.  of  antipyrine  may  be  given  at  night.  The  secondary 
neuralgia  is  relieved  by  painting  with  chloral  camphor  and  enveloping 
with  cotton-wool.  If  very  persistent,  benefit  is  obtained  by  the  applica- 
tion of  the  constant  electric  cmTent  twice  a  day. 


HEEPES  FACIALIS. 

This  is  an  eruption  of  small  vesicles  on  an  erythematous  base,  occurring 
on  the  lips,  buccal  mucous  membrane,  or  lower  part  of  the  face,  which 
tends  to  recur.  The  vesicles  appear  suddenly,  with  heat  and  tension,  on  a 
sm-face  which  may  have  previously  shown  a  reddish  blush.  They  form  one 
or  more  groups,  and,  after  lasting  for  a  day  or  two,  dry  up  into  little  scabs, 
which,  on  falling  off,  leave  a  reddish  stain.  Itchiness  may  succeed  their 
disappearance.  Sometimes  there  is  but  one  blister.  If  the  eruption  comes 
out  on  the  lining  membrane  of  the  mouth,  the  walls  of  the  vesicle  are  so 
tender  that  only  a  superficial  erosion  or  ulcer  is  seen,  and  this  may  be 
misconstrued.  It  is  met  with  in  the  course  of  many  pyrexial  affections,  in 
cases  of  pneumonia,  or  in  association  with  a  common  catarrhal  seizure. 
Hutchinson  has  pointed  out  that  any  disorder  which  is  preceded  by  shiver- 
ing is  hable  to  cause  it ;  he  regards  it  as  pathognomonic  of  a  rigor.  It  has 
not  the  prognostic  significance  popularly  ascribed  to  it. 

The  application  of  calamine  lotion  containing  a  little  boric  acid  is 
protective  and  cooling.  Balfour  employs  a  solution  of  5  gr.  of  kamala 
in  an  ounce  of  spirit  of  camphor,  which  causes  the  vesicles  to  dry  up. 
If  in  the  mouth,  pellets  of  chlorate  of  potass  should  be  slowly  sucked, 
three  or  four  times  a  day. 


HERPES  PROGENITALIS. 

An  eruption  of  vesicles  on  an  inflamed  base  on  the  genital  organs  in 
both  sexes.  This  is  not  uncommon  in  men,  but  is  much  less  frequently 
encountered  in  women.  It  closely  resembles  herpes  facialis,  and  like  it  is 
apt  to  be  preceded  by  itching  or  burning  sensations.  It  may  locate  itself  on 
the  inner  surface  of  the  prepuce,  on  any  part  of  the  glans  penis,  within  the 
meatus  urethrse,  on  the  vulva,  or  even  on  the  cervix. 

There  are  seldom  more  than  one  group  of  vesicles,  and  not  only  is  the 
base  on  which  they  are  placed  erythematous,  but  the  neighbouring  parts 
themselves  are  often  swollen  and  oedematous.  The  duration  does  not 
exceed  a  few  days,  but  it  is  specially  prone  to  recur.  The  liability  to 
reappearance,  however,  ceases  after  middle  life,  probably  in  consequence  of 
the  increased  toughness  and  dryness  of  the  parts.  Those  who  suffer  from 
it  have  usually  had  a  soft  sore  or  a  gonorrhoeal  attack  previously.  In 
women  it  is  seldom  seen,  except  in  prostitutes.  The  exciting  cause  of  this 
form  of  herpes  may  be  found  in  the  congestion  associated  with  the  act  of 
sexual  congress,  though,  once  initiated,  it  does  recur  apart  from  any  distinct 
irritation  of  a  local  nature.  Such  recurrences  are  repeated  at  fairly 
regular  intervals,  and  may  continue  for  years,  though  the  sequence  may  be 
broken  by  some  illness  which  exerts  a  marked  influence  on  the  constitution. 
In  diagnosis  the  only  difficulty  is  in  distinguishing  an  irritated  or  abraded 
patch  of  herpes  from  a  soft  sore.  The  history  of  a  vesicular  eruption 
having  appeared  previously,  may  aid  in  the  discrimination.     Auto-inocula- 
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tion  would  settle  the  question,  but  this  takes  time,  and  time  alone  will 
enable  a  decision  to  be  arrived  at. 

Treatment. — The  part  should  be  carefully  cleansed  with  warm  boric 
acid  lotion,  then  dried,  and  if  the  vesicles  are  unbroken  and  still 
transparent,  they  may  be  painted  over  with  flexible  collodion,  if  not 
directly  on  a  tender  mucous  surface.  If  there,  or  if  the  contents  are 
already  milky  or  purulent,  or  if  ruptured,  it  is  better  to  dust  with  a  boric 
talc  powder  of  10  per  cent,  strength.  Internally  the  administration  of 
arsenic  in  small  doses,  continuously,  has  some  effect  in  obviating  relapses. 


PEMPHIGUS. 

A  disease  characterised  by  the  formation  of  bullae  in  succession,  on 
an  unaltered  skin.  We  owe  the  term  pemphigus  to  Sauvages,  who 
appears,  however,  to  have  had  no  very  clear  conception  of  the  complaint 
The  morbid  conditions  included  under  the  designation  have  been  reduced 
by  the  transference  of  some  to  other  categories.  The  disease,  if  rare, 
has  distinct  and  well-pronounced  features.  Chronic  in  most  cases,  it 
may  occur  in  an  acute  form;  it  affects  new-born  infants  sporadically, 
or  as  an  endemic.  The  bullae  may  be  plump,  or  flaccid  and  diffuse — 
pemphigus  foliaceus  ;  or,  from  the  base  of  the  blebs,  fungous  excrescences 
may  sprout,  giving  rise  to  a  dangerous  and  fatal  variety — pemphigus 
vegetans. 

Etiology  and  pathology. — Local  injuries  serve  to  determine  the 
development  of  a  bulla  in  those  who  are  the  subjects  of  pemphigus, 
and  chills  appear  to  have  some  influence  in  the  production  of  pemphigus 
foliaceus ;  but  the  true  cause  of  the  disease  is  unascertained.  There 
is  reason  to  conjecture  that  the  defect  lies  in  the  nervous  system, 
probably  in  the  vasomotor  centres.  Nor  is  the  histology  of  pemphigus 
worked  out.  Unna  defines  the  changes  in  pemphigus  foliaceus  as  per- 
sistent vascular  paralysis  of  a  high  degree  with  dilatation,  especially  of 
the  subpapillary  lymph  vessels,  and  cedematous  swelling  of  the  constitu- 
ents of  the  skin.  He  does  not  class  pemphigus  vegetans  with  the  other 
forms,  but  regards  it  as  distinct,  as  a  locally  infectious,  auto-iuoculable 
affection,  leading  to  characteristic  growths  like  condylomata. 

Symptoms. — In  the  form  chiefly  encountered,  the  characteristic  bullae 
either  rise  directly  on  normal  skin,  or  a  hyperaemic  spot  appears,  on  which  the 
bleb  forms.  Individually  they  are  from  a  pea  to  a  marble  in  size,  sometimes 
reaching  the  diameter  of  an  egg.  The  contents  are  clear  straw-coloured  at 
first,  but  may  become  cloudy,  or  are  purplish  or  dark  owing  to  admixture 
with  blood.  The  reaction  is  neutral  or  alkaline,  but  if  a  purulent  change 
takes  place,  it  may  be  acid.  The  walls  are  tense,  and  there  is  little 
tendency  to  spontaneous  rupture.  The  fluid  is  not  long  of  being  absorbed, 
the  collapsed  walls  form  a  thin  scab,  and  when  this  separates  a  reddish 
stain  persists  for  a  time.  The  eruption  may  be  limited  to  a  single  bleb,  or 
to  one  group,  or  the  duration  may  be  protracted  by  the  appearance  of  fresh 
crops,  or  the  complaint  may  relapse  after  an  interval.  The  constitutional 
symptoms  may  be  slight  or  absent,  in  cases  where  the  bullae  are  few  and 
the  duration  short.  But  in  extensive  outbreaks,  or  in  children  or  aged 
persons,  there  may  not  only  be  fever  and  general  systemic  disturbance,  but 
the  prostration  may  be  so  great  as  to  lead  to  a  fatal  termination.  It  is  not 
always  limited  to  the  skin,  but  may  attack  mucous  membranes,  as  in  the 
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mouth  or  vagina.  When  it  implicates  the  conjunctiva,  adhesion  of  the 
surfaces  may  occur,  leading  to  what  has  been  termed  "  essential  shrinking  " 
by  Graefe  and  Morris.  A  peculiar  inherent  vulnerability  of  the  skin,  in 
which  vesicles  or  bullae  arise  in  consequence  of  trivial  lesions,  has  been 
termed  epidermolysis  bullosa. 

Acute  forms  have  been  seen  chiefly  in  children,  but  Pernet  and  Bullock 
have  recently  drawn  attention  to  a  dangerous  and  fatal  variety  met  with 
in  butchers,  or  in  persons  engaged  in  handling  meat  or  hides.  The 
infection  probably  takes  place  through  a  wound,  and  the  cause  is  most  likely 
a  special  micro-organism.  Those  in  children  are  seen  in  lying-in  institutions 
or  unhealthy  dwellings,  affect  new-born  infants,  and  occur  both  sporadically 
and  in  epidemics.  Such  cases  must  be  distinguished  from  the  bullous 
syphilide. 

The  exceptional  variety  described  and  figured  by  Neumann,  and  of 
which  an  example  has  been  recorded  by  Crocker,  called  pemphigus  vegetans, 
affects  the  mouth  and  pharynx  primarily,  but  bullae  come  out  on  the 
integument  in  general.  Ulcers  and  fungating  growths  develop  in  their 
floor,  much  like  condylomata,  and  secreting  a  viscid  and  offensive  fluid. 
The  disease  in  this  form  is  almost  invariably  fatal. 

Pemphigus  foliaceus  was  first  described  by  Cazenave ;  in  it  the  bullse  are 
flaccid,  and  the  eruption  tends  to  spread  till  it  involves  the  whole  body, 
ending  fatally,  though  sometimes  after  lasting  a  considerable  time.  The 
fresh  crops  succeed  each  other  so  rapidly,  that  the  epidermis  has  not  time 
to  become  condensed  into  a  uniform  covering,  so  that  the  fluid  poured  out 
dries  up  into  a  coating  compared  to  flaky  pie-crust.  The  skin  thus  may 
resemble  a  scalded  surface,  or  be  mistaken  for  an  eczema.  An  extremely 
nauseous,  penetrating  odour  is  exhaled.  It  may  present  these  features  from 
the  outset,  extending  gradually  from  a  restricted  area,  without  any  attempt 
at  healing ;  or  it  may  develop  out  of  what  was  a  pemphigus  with  tense 
bullse  by  a  process  of  degeneration.  As  the  disease  progresses,  the  hair 
falls  off,  the  skin  of  the  face  contracts,  causing  ectropion,  and  emaciation 
occurs. 

Diagnosis. — In  diagnosing  pemphigus,  it  must  be  borne  in  mind  that 
blebs  are  met  with  under  many  circumstances  as  accidental  rather  than 
essential  features.  Thus  they  are  seen  in  erythema  multiforme,  in  urticaria, 
dermatitis  herpetiformis,  erysipelas,  syphilis,  and  cheiropompholyx,  in 
scabies,  from  the  ingestion  of  certain  drugs,  as  iodide  of  potassium,  and 
from  the  application  externally  of  irritants,  as  cantharides,  the  mineral 
acids,  and  mezereon,  used  either  purposely  or  accidentally.  The  syphilide 
which  simulates  the  pemphigus  of  the  infant  is  chiefly  localised  on  the 
palms  and  soles,  and  is  accompanied  by  other  symptoms  of  inherited  disease. 

Treatment, — Arsenic  is  the  most  valuable  remedy  we  possess  in  chronic 
pemphigus  of  the  ordinary  type.  Beginning  with  small  doses,  it  should  be 
gradually  increased  till  some  effect  on  the  disease  is  produced,  or  indications 
that  a  sufficiently  high  dose  has  been  reached  are  manifested.  Other  medica- 
ments are  quinine  in  full  doses,  and  iron.  The  diet  should  be  nourishing,  but 
plain.  Locally,  calamine  lotion  with  boric  acid,  or  the  following  modified 
from  one  recommended  by  Unna,  are  grateful,  and  serve  to  prevent  the 
formation  of  fresh  bullse — "^  Liq.  calcis,  olei  olivge,  aa  uncias  tres  ;  cretai 
prsep.,  zinci  oxidi,  aa  semi-unciam ;  acidi  salicylici,  1  drm. — M.  In  cases 
where  there  were  few  bullse,  nothing  has  suited  better  in  my  experience 
than  the  continuous  application  of  poultices  of  cold  starch,  containing 
boric  acid,  locally,  and  arsenic  internally.    Dusting  powders,  as  a  3  per  cent. 
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of  salicylic  acid,  or  a  10  per  cent,  of  boric  acid  in  talc,  are  useful,  especially 
in  pemphigus  foliaceus.  In  it  the  continuous  bath  has  been  found  valuable 
by  Hebra  and  Kaposi.  Hutchinson  has  found  the  liq.  opii  sed.,  3  to  10 
minims  thrice  a  day,  curative  in  mild  examples  of  pemphigus  vegetans, 
and  to  exert  a  controlling  influence  on  the  severe.  A  severe  instance 
which  came  under  my  notice  recovered  under  large  doses  of  cinchona 
with  arsenic,  continued  for  months,  with  the  lotion  formulated  above, 
locally. 

DEEMATITIS  HEEPETIFOEMIS. 

A  chronic,  rarely  an  acute,  neurosis  of  the  skin,  not  markedly  inter- 
fering with  the  general  health  This  causes  a  more  or  less  universal 
grouped  eruption,  erythemato-bullous  in  the  main,  associated  with  itching 
and  burning  sensations,  and  regularly  recurring  after  intervals  of  complete 
or  comparative  immunity.  Bazin  recognised  it,  and  pretty  accurately 
described  it,  but  failed  to  attract  general  notice.  Tilbury  Fox  was 
acquainted  with  it,  but  it  is  to  Duhring  that  we  are  indebted  for  bringing 
it  prominently  and  permanently  forward.  Others,  as  Brocq  and  Unna, 
have  further  elaborated  his  picture. 

Pathology. — As  regards  the  pathology,  two  opinions  are  held — one, 
that  it  is  a  tropho-neurosis.  In  its  favour  are  the  parsesthesise,  the  symmetry 
of  the  lesions,  and  the  recognised  possibility  of  the  evolution  of  vesicles  in 
association  with  nervous  affections.  The  other  that  it  is  due  to  an  auto- 
intoxication by  leucomaines,  those  alkaloids  produced,  according  to 
Gautier,  by  the  metabolism  of  the  albuminous  tissues  independently  of 
bacterial  agency.  Gaston  has  found  renal  sclerosis.  Leredde  holds  that  a 
toxic  substance  eliminated  in  health  in  the  urine,  is  no  longer  so.  This 
toxic  substance  acts,  on  the  one  hand,  on  the  nervous  system,  giving  rise 
to  the  itching,  etc.  On  the  other  hand,  it  is  present  in  the  blood  and 
fluid  of  the  bullae,  thus  determining  the  eruption.  In  support  of  this  view, 
the  administration  of  iodide  of  potass  in  dermatitis  herpetiformis  at  once 
intensifies  the  eruption.  It  is  now  accepted  that  the  bullous  form  of  iodic 
eruption  which  much  resembles  it  is  specially  apt  to  appear  when  it  is 
given  in  cases  of  renal  inadequacy,  or  nephritis.  The  diminution  of 
vascular  tension  in  pregnancy,  owing  to  the  hydrsemic  condition,  favours 
its  occurrence  then.  Nervous  shock  has  started  an  outbreak  in  some 
instances. 

Histology. — The  histology  has  been  investigated  by  Elliot,  myself, 
and  Unna.  The  vesicles  are  chambered  and  form  in  the  substance  of  the 
rete,  which  is  oedematous.  The  locuU  are  bounded  by  septa  composed  of 
somewhat  degenerated  rete  cells,  but  are  further  subdivided  by  fine  struc- 
tureless dissepiments.  Beneath  the  vesicles  the  limit  was  indistinct,  the 
deepest  rete  cells  being  connected  directly  with  the  cutis  by  filamentous 
prolongations.  There  is  no  marked  leucocytosis.  Leredde  and  others 
have  shown  that  there  is  simultaneous  presence  of  eosinophile  cells  in  the 
blood  and  serum  of  the  bullae,  and  Morris  that  the  eosinophilia  increases* 
as  each  attack  approaches  its  acme.  Elliot  found  peripheral  parenchyma- 
tous neuritis. 

Symptoms. — The  polymorphic  nature  of  the  eruption  is  one  of  its 
special  characters.  Erythematous  blotches  or  flat  papules  are  to  be  seen  at 
some,  usually  an  early  stage,  and  make  up  the  bulk  of  the  lesions,  but  vesicles, 
bullae,  or  pustules  are  met  with  also.    The  lesions  are  grouped,  herpetiform. 
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not  isolated.  The  crusts  or  scabs  which  succeed  the  vesicles  are  hard  and 
angular.  In  distribution,  a  partiality  is  evinced  for  the  neighbourhood  of 
the  articulations,-  and  for  covered  parts.  Blotches  or  stains,  pigmentation 
or  white  spots,  are  present  on  the  subsidence  of  the  more  acute  symptoms.. 
Itching,  often  intense  and  aggravated  at  intervals,  is  complained  of.  When 
a  new  crop  of  lesions  is  about  to  appear,  it  asserts  itself,  calming  down 
with  their  full  evolution.  Puncturing  the  vesicles  affords  relief.  The- 
disease  runs  an  essentially  chronic  course,  tending  to  recur  or  relapse.  It 
is  remarkable  how  well  the  health  is  maintained,  when  the  extent  of 
surface  involved  and  the  restlessness  due  to  the  pruritus  are  considered. 
It  may  occur  at  all  ages,  may  last  many  years,  and  while  it  usually  termin- 
ates spontaneously,  it  may  end  fatally.  The  name  herpes  gcstationis  has  been 
given  to  it  when,  as  it  sometimes  does,  it  appears  during  pregnancy  or 
after  delivery.  Once  having  appeared,  it  is  apt  to  recur  in  successive 
pregnancies,  though  one  or  more  may  be  missed  out.  Opinions  differ  as  to- 
whether  the  rare  and  fatal  disease,  originally  described  as  impetigo 
herpetiformis,  should  be  dissociated  from  dermatitis  herpetiformis.  In  it,, 
small  yellowish  superficial  pustules  appear,  which  begin  as  such  and 
continue  so.  These  are  arranged  in  groups  or  circles  on  an  erythematous 
base.  They  dry  up  into  greenish  or  brownish  crusts,  covering  an 
excoriated  surface,  healing  without  cicatrix.  Eound  these  fresh  groups  or 
rings  of  pustules  develop,  so  that  wide  areas  are  involved.  Each  outburst, 
is  preceded  by  rigors,  fever,  and  systemic  disturbance.  The  disease  is 
pustular  throughout,  and  its  occurrence  is  almost  exclusively  limited  to. 
pregnant  women. 

Diagnosis, — It  must  be  distinguished  from  erythema  multiforme-.. 
The  intense  itching,  the  mode  of  evolution,  the  arrangement  of  the  lesions, 
and  the  prolonged  duration,  all  aid  in  this.  It  is  most  apt  to  be  confused 
with  scabies,  but  there  is  entire  absence  of  communicability. 

Treatment. — Arsenic  occupies  the  first  rank ;  it  possesses  a  powerful 
inhibitory  effect,  but  can  hardly  be  called  absolutely  curative,  since  the 
complaint  reappears  on  its  discontinuance.  The  best  form  is  the  liq. 
arsenici  hydrochloricus,  which,  in  the  ansemic,  can  be  prescribed  with  the 
tinct.  ferri  perchloridi.  Locally,  baths  containing  liq.  potassse  per- 
manganatis  give  relief.  Ichthyol,  diluted  with  three  parts  of  water  and 
painted  on,  is  one  of  the  most  serviceable  applications.  Sulphur  ointment, 
1  to  3  drms.  to  the  ounce,  rubbed  pretty  firmly  in,  is  also  a  good 
remedy.  Bearing  in  mind  the  probable  pathology,  attention  should  be 
paid  to  the  kidneys ;  elimination  by  them  should  be  promoted,  in  particular 
by  the  free  exhibition  of  milk. 


HYDEOA  VACCINIFOEME. 

Syn.,  Hydroa  ^stivale. 

An  eruption  recurring  during  the  warmer  two-thirds  of  the  year,  and 
•in  the  period  of  childhood  or  adolescence,  generally  vesicular,  and  apt  to 
leave  sores.  Bazin  described  this  disease,  but  only  one  phase,  hence  his 
accomit  of  a  rare  complaint  failed  to  attract  attention.  Hutchinson  has 
under  various  names,  particularly  as  a  recurring  summer  eruption,  referred 
to  an  allied  if  milder  form. 

Symptoms — In  its  more  severe  variety,  it  is  almost  exclusively  con- 
fined to  males,  though  it  has  been  seen  in  girls.     It  commences,  as  a  rule,  in 
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early  childhood,  and  recurs  throughout  youth,  apparently  ceasing  with  the 
completion  of  growth.  In  some  instances  there  seem  to  have  been  attacks  in 
winter,  but  in  most  the  recurrences  take  place  between  February  and  October. 
Exposure  to  the  rays  of  the  sun,  to  the  air  on  the  sea,  or  to  the  reflection 
from  water,  promptly  evokes  an  outbreak,  and  the  acme  of  the  annual 
seizures  is  always  in  the  hot  season.  The  ears  are  specially  affected,  the 
face,  neck,  and  backs  of  the  hands,  the  legs  if  exposed.  Sensations  of 
burning,  tension,  or  pain,  rather  than  of  itching,  precede  each  attack.  Eed 
erythematous  blotches  come  out,  and  on  these  flat  vesicles  form,  from  a  pea 
to  a  sixpence  in  diameter.  The  centre  of  the  bhster  dries  and  assumes  a 
reddish  brown  tint,  the  margins  remaining  vesicular.  Or  the  blisters 
rupture,  their  contents  becoming  thick,  friable  crusts.  The  duration  of  an 
outbreak  is  about  three  weeks,  then  a  fresh  crop  appears  at  once  or  after 
an  interval.  As  a  result  of  these  repeated  attacks,  the  ears  may  be 
reduced  to  little  more  than  gristle  covered  with  a  thin  cicatrix,  and 
pitted  scars,  with  some  pigmentation,  persist.  The  recurrences  become 
fewer,  and  the  attacks  themselves  milder  towards  puberty,  and  cease 
about  twenty.  In  the  slighter  variety  the  eruption  is  sometimes 
erythematous,  sometimes  papular  or  abortively  pustular.  It  may  be  more 
widely  distributed  over  the  body,  leaving  the  palms,  soles,  and  flexures 
free.  It  is  associated  with  itching,  occurs  nearly  exclusively  during  the 
warmer  months,  and  leaves  small  scars.  M'Call  Anderson  has  related  two 
cases  in  which  hcematoporphyrin  was  persistently  present  in  the  urine  in 
each  annual  attack.  There  is  a  certain  though  ill-defined  relationship  with 
xeroderma  pigmentosum.  Severe  sunburn,  or  long-continued  exposure  to 
Alpine  snows,  have  in  adults  produced  a  similar  idiosyncratic  sensitiveness 
to  a  portion  of  the  solar  rays. 

Treatment. — Since  the  condition  of  skin  and  system  which  predisposes 
to  this  is  wholly  unknown,  our  treatment  must  consist  in  protecting  the 
skin  by  painting  it  with  calamine  or  lead  lotion,  coloured  brown  with 
umber.  Wearing  a  brown  veil  guards  the  skin  considerably.  All  irritants 
are  to  be  avoided,  and  only  the  blandest  soaps  employed. 


PSOEIASIS. 

A  disease  characterised  by  masses  of  dry,  white,  shining  scales,  forming 
small  punctiform  elevations,  or  more  extensive  patches,  round,  oval,  or 
annular,  resting  on  a  well-defined  reddened  base,  which  bleed  readily  from 
pimctate  apertures.  A  disease  so  common  and  with  such  distinctive 
characters  could  not  fail  to  be  well  known  from  the  earliest  times,  and 
Hippocrates,  Galen,  and  Aetius  were  acquainted  with  it.  Willan  formulated 
the  definition  nearly  as  given  above,  but  he  erred  in  calling  the  annular 
variety  lepra,  a  term  now  properly  reserved  for  leprosy. 

Etiology  and  pathology. — The  most  recent  observations  seem 
to  show  that  the  earliest  morbid  change  is  in  the  upper  layers  of 
the  epidermis,  a  too  rapid  and  at  the  same  time  imperfect  cornifica- 
tion  of  the  corneous  layer,  —  parakeratosis.  Succeeding  this  occurs, 
almost  simultaneously,  epithelial  growth,  acanthosis,  shown  by  pro- 
longation downwards  of  the  interpapillary  cones  or  ridges,  with  corre- 
sponding elongation  of  the  papillae,  and  vascular  dilatation.  The  tissues 
are  (Edematous,  there  is  some  leucocytic  emigration  near  the  vessels.  The 
appearances  favour  the  parasitic  origin  of  psoriasis,  but  this  has  not  yet 
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been  proved.  Even  in  the  healthy  psoriasis  skin  there  exists  a  peculiar 
predisposition  to  the  eruption,  so  that  superficial  irritation,  friction, 
a  blister,  the  rash  of  scarlet  fever,  may  serve  to  produce  or  precipitate 
an  outbreak.  The  silvery  hue  of  the  scales  is  due  to  the  inclusion  of 
minute  particles  of  air  within  and  between  the  loose,  imperfect,  spongy 
masses.  It  is  often  hereditary,  certainly  not  so  always,  yet  it  is  rare  for 
more  than  two  members  of  even  a  large  family  to  be  affected  with  it. 
It  commonly  develops  in  youth,  but  may  show  itself  for  the  first  time  at 
any  age.  In  France,  but  sometimes  in  Britain  also,  arthritic  deformities 
are  met  in  association  with  it.  Aggravations  of  psoriasis  are  apt  to  occur 
in  spring  and  autumn,  or  during  lactation,  while  the  eruption  fades  during 
a  severe  illness,  and  reappears  with  convalescence.  School  life  intensifies 
the  complaint  in  children,  and  renders  treatment  less  satisfactory. 

Symptoms. — The  first  manifestations  of  psoriasis  consist  of  minute 
scaly  spots,  each  with  a  red  margin.  These  are  seated  on  the  limbs,  gener- 
ally on  their  extensor  aspects,  particularly  on  or  about  the  elbow,  or  under 
the  patella,  or  on  the  scalp.  With  the  exception  of  the  last-named 
locality,  they  chiefly  affect  covered  parts,  rarely  appearing  on  the  face  or 
the  hands.  The  spots  gradually  or  rapidly  increase  in  size,  but  not  all 
equally,  though  in  the  larger  and  smaller  alike  the  circular  shape  is  pre- 
served. The  scales  which  cover  them  become  thicker,  the  mass  having  a 
silvery  white  or  yellowish  white  tint,  conveying  the  impression  of  a  drop 
of  mortar  adhering  to  a  patch  of  thickened,  reddened  skin.  Beyond  the 
scale  there  is  always  a  red  margin,  so  long  as  the  disease  is  extending  in 
area  ;  when  the  process  is  quiescent,  the  hypersemic  zone  may  disappear, 
and  be  replaced  by  a  pale  one.  Though  the  patches  are  essentially  dry,  if 
the  scales  are  dislodged,  a  smooth,  red,  shining  disc  is  disclosed,  which 
may  be  very  slightly  moist.  If  this  is  scratched  with  the  nail,  tiny  drops 
of  blood  are  seen  to  ooze  from  the  apices  of  the  papillae.  Itching  is  seldom 
complained  of  except  in  cases  where  numerous  spots  develop  quickly. 

The  patch  may,  however,  enlarge  at  its  periphery  while  the  centre 
heals.  Should  the  circle  so  produced  encounter  a  similar  one,  retrogres- 
sion takes  place  at  the  points  of  contact,  and  gyrate  lines  are  formed. 
On  the  head,  if  the  hair  is  plentiful, — and  psoriasis  inr  se  is  seldom  a  cause 
of  baldness, — the  masses  of  scales  are  often  better  felt  than  seen.  From  the 
abundance  of  sebaceous  secretion  and  accumulated  dust,  their  colour  is 
yellowish  or  brown.  The  disease  sometimes  creeps  on  to  the  forehead  as  a 
prominent  red  line.  In  those  who  are  bald  or  with  thin  hair  the  condition 
is  rather  that  of  dry,  red,  slightly  scaly  patches.  On  the  scrotum,  there 
is  redness,  induration,  and  cracking,  giving  rise  to  pain.  Though  fairly 
common  on  the  backs  of  the  hands,  it  but  seldom  affects  the  palms  or 
soles.  When  it  does  occur  there,  small  areas  of  thickening  arise,  which,  as 
Crocker  well  phrases  it,  produce  whitish  worm-eaten  spots.  At  the  same 
time  there  may  be  dryness  over  the  greater  part  of  the  surface,  with  the 
formation  of  scales.  Occasionally  a  further  development. ensues;  a  degree 
of  papillary  and  epidermic  hypertrophy  arises,  a  warty  state,  so  that  the 
soles  present  the  aspect  of  a  coarse  yellowish  white  plush.  Should  this 
persist,  an  epitheliomatous  degeneration  may  occur,  as  in  a  case  recorded 
by  White.  The  nails  too  are  sometimes  affected.  The  disease  starting  at 
one  corner,  may  creep  down  the  side ;  or  a  commencement  may  be  made 
at  the  matrix,  or  in  the  bed,  so  that  the  nail  becomes  opaque,  thickened, 
discoloured,  and  furrowed  transversely.  The  epidermic  accumulation  may 
even  separate  it  from  its  attachment. 
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Diagnosis. — The  diagnosis  is  seldom  a  difficult  matter.  The  various 
forms  of  seborrhoeic  dermatitis  do  closely  resemble  it.  In  them,  however,  the 
scales  do  not  reach  the  thickness  they  do  in  psoriasis.  In  the  scaliness 
which  accompanies  disseminate  ringworm  of  the  scalp,  the  microscope  will 
at  once  clear  up  the  difficulty.  A  dry  form  of  eczema  disposed  in  patches 
may  rather  nearly  approximate  to  a  psoriasis  in  the  anaemic  or  very  fair. 
The  same  may  be  said  of  the  early  scaly  syphiloderm.  In  eczema  there 
is  usually  the  history  of  moisture  at  some  stage,  in  the  syphilide  the 
examination  of  the  throat  and  glandular  system  will  help  to  discriminate. 
The  patches  of  old-standing  lichen  planus  are  sometimes  mistaken  for 
psoriasis,  but  it  is  generally  possible  to  discover  some  of  the  flat  topped, 
shining,  dull  crimson  red,  angular  papules  at  the  margin.  Pigmentation 
sometimes  follows  psoriasis,  especially  if  treated  by  prolonged  courses  of 
arsenic.   This  must  not  be  confused  with  that  seen  in  syphilis  or  lichen  planus. 

Prognosis. — The  prognosis  of  psoriasis  is  good  so  far  as  the  removal 
of  the  existing  eruption  is  concerned,  but  we  are  powerless  to  effect  a 
certain  and  lasting  cure.  Still  many  cases,  thoroughly  treated,  may  con- 
tinue for  an  indefinite  period  free  from  relapse.  There  is  a  tendency 
for  psoriasis  in  some  instances  to  change  its  type,  to  pass  as  a  steadily 
advancing  wave  into  general  exfoliative  dermatitis.  In  chronic  alcoholics, 
too,  the  patches  are  apt  to  be  large,  and  the  scales  which  invest  them 
to  be  brownish,  but  with  the  discontinuance  of  the  stimulant,  and  under 
appropriate  remedies,  the  disease  often  clears  up  rapidly. 

Treatment. — In  the  treatment  of  psoriasis  it  is  of  great  importance 
to  distinguish  between  those  cases  in  which  the  disease  is  spreading  actively, 
and  those  in  which  progress  has  ceased,  and  a  quiescent  condition  or  one  of 
natural  retrogression  has  been  reached.  We  do  not  possess  any  very 
efficient  methods  of  arresting  its  advance.  Something  may  be  done  by 
the  administration  of  prolonged  simple  warm  baths,  perhaps  also  by  the 
exhibition  of  salicin  or  the  natural  salicylates,  as  suggested  by  Crocker.  If 
the  disease  is  no  longer  progressive,  and  is  widely  spread,  the  employ- 
ment of  baths  kept  between  95°  or  99°,  medicated  by  the  addition  of 
carbonate  of  potass  or  potassa  sulphurata,  for  not  less  than  an  hour 
nightly,  and  followed  by  the  inunction  of  vaseline,  if  a  somewhat  tedious 
is  a  safe  and  satisfactory  mode  of  removing  the  eruption.  When  the 
patches  are  few  in  number  and  thoroughly  chronic,  washing  them  with 
friction  with  Hebra's  sp.  saponis  kalinus  and  warm  water,  to  remove  the 
scales,  and  then  the  application  of  chrysarobin,  gives  the  most  rapid 
results.  Chrysarobin  may  be  employed  in  ointment  form,  10  to  30 
grs.  to  the  ounce,  according  to  individual  susceptibility,  or  as  a  10 
per  cent,  solution  in  liq.  guttaperchse.  Since  it  is  liable  to  induce  a 
troublesome  conjunctivitis,  if  used  for  the  head  or  face,  a  5  per  cent, 
pyrogallic  acid  ointment,  containing  also  a  little  salicylic  acid  and  ichthyol, 
should  be  substituted  for  these  regions.  Both  remedies  stain  the  linen 
indelibly.  Arsenic  has  long  enjoyed  an  exaggerated  reputation  in  the 
treatment  of  psoriasis.  It  acts  best  in  first  attacks,  and  is  only  suitable 
for  thoroughly  chronic  cases.  The  disease  may  be  kept  somewhat  in  check 
by  its  administration,  but  is  never  wholly  removed  by  its  means  alone. 
There  is  some  evidence  in  support  of  the  view  that  the  epitheliomatous 
degeneration  alluded  to  as  occurring  on  the  palms  and  soles,  may  be 
traced  to  its  too  prolonged  use.  It  may  be  given  as  arsenious  acid,  -^  to 
■2*0  8^-  thrice  a  day  in  pill,  or  as  the  liq.  arsenici  hydrochloricus  in  4-  to  8- 
minim  doses,  well  diluted,  and  immediately  after  meals.    In  psoriasis  of  the 


430  INTEGUMENTARY  SYSTEM 

nails  it  is  our  best  drug.  Thyroid  tabloids  maj  be  tried  in  similar  cases, 
but  the  action  is  even  more  uncertain  than  arsenic.  Small  doses  must  be 
used  to  commence  with,  and  cautiously  increased,  the  pulse  being  watched, 
and  other  symptoms  of  thyroidism  looked  for.  It  must  not  be  given  in 
alcoholic  cases,  or  in  the  aged  with  weak  hearts,  and  the  patient  should 
either  be  in  bed,  or  under  careful  supervision.  The  diet  in  psoriasis  needs 
only  attention  to  ordinary  rules. 


PITYEIASIS  EOSEA. 

This  is  a  widely  spread  eruption,  characterised  by  pale  red  or  fawn- 
colom-ed,  slightly  scaly  patches  or  discs.  This  rather  uncommon  ailment 
was  first  described  by  Gibert,  afterwards  by  Hardy,  Duhring,  and  Brocq. 
According  to  the  latter  author,  it  always  commences  by  the  appearance 
of  a  single  patch,  which  he  calls  the  primitive  one,  and  w^hich  may  be 
seated  anywliere  on  the  trunk  or  neck,  sometimes  on  the  arm.  This  patch 
is  oval  or  round,  the  margins  are  a  tolerably  bright  rose  colour,  slightly 
elevated  above  the  surface,  and  bearing  a  few  fine  scales,  arranged  some- 
times like  a  collarette.  The  centre  is  a  brownish,  rather  faded  red.  In  size 
it  varies  fi'om  a  quarter  of  an  inch  upwards.  In  com^se  of  a  few  days 
many  more  spots,  similar  to  the  first,  appear.  These  are  found  on  the  neck, 
sides  of  the  thorax,  abdomen,  limbs,  but  less  frequently  on  exposed  parts, 
progress  usually  being  fi-om  above  downwards.  When  fully  developed, 
there  are  innumerable  patches  of  a  reddish  fawn  colour,  or  simply  fawn,  the 
rose  margin  having  faded.  These  are  very  slightly  scaly,  not  much  elevated, 
and  itch  little.  It  is  most  frequent  in  females.  Apart  from  micrococci, 
not  apparently  distinctive, — indeed,  Unna  states  that  any  readily  recognis- 
able organism  is  absent, — there  is  no  proof  of  a  parasitic  cause.  It  has  dis- 
tinctive microscopic  and  cHnical  features,  which  separate  it  from  sebor- 
rhoeic  dermatitis.  In  that  special  form  of  the  latter  w^hich  is  locaHsed  to 
the  centre  of  the  chest  and  back,  the  margin  of  the  patches  is  Hnear,  cres- 
centic,  and  punctate,  the  red  spots  corresponding  to  the  folKcular  orifices ; 
there  is  a  yellowish  tinge,  the  skin  is  greasy,  and  generally  thick  flannels 
are  habitually  worn.  From  a  macular  syphilide  the  absence  of  any  con- 
stitutional sjTnptoms  will  serve  to  discriminate.  It  tends  to  fade  spon- 
taneously in  a  month  or  two.  Warm  baths  of  liq.  potass^  permanganatis, 
1  oz.  in  30  gallons,  followed  by  vaseline  inunction,  caused  its  rapid  dis- 
appearance in  some  cases.  But  when  this  failed,  it  has  yielded  to  washing 
with  resorcin  and  saKcylic  soap  daily,  combined  with  the  same  application. 


PITYEIASIS  EUBEA  PILAEIS. 

A  symmetrical  extensively  distributed  disease,  characterised  by  the 
production  of  acmninate  red  papules,  with  a  broken  hair  in  their  centre, 
a  general  redness  of  the  surface,  and  the  formation  of  a  white  limelike 
scaliness  over  large  tracts  of  skin.  Claudius  Tarral,  an  Enghshman,  seems 
to  have  communicated  the  first  recorded  case  to  Eayer  in  1828;  but 
Devergie,  Eichaud,  Brocq,  but  more  especially  Besnier,  in  an  exhaustive 
monograph,  have  clearly  described  the  featui"es  of  the  complaint.  The 
disease  is  a  rare  one  ;  but  recently  examples  have  come  under  the  care  of 
liddell  of  Harrogate,  Morton  of  Glasgow,  West,  Abraham,  and  myself, 
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"while  various  observers  have  encountered  instances  abroad.  The  disease 
pathologically  is  a  diffuse  hyperkeratosis,  which  is  progressive  in  character, 
and  finds  its  most  marked  expression  at  the  hair  follicles. 

Symptoms. — It  usually  commences  by  the  formation  of  scaly  patches 
-on  the  pahns  and  soles,  and  by  a  seborrhoeic  condition  of  the  scalp.  Or  it  may 
appear  on  the  face  as  a  dry  bran-like  adherent  coating.  Or  again  the  peculiar 
papules  may  primarily  show  themselves  on  the  limbs  or  trunk.  These  are 
about  the  size  of  a  pinhead,  are  acuminate,  red  or  brownish,  hard,  and  dry ; 
each  has  a  broken-otf  hair  in  its  centre,  which  is  surrounded  by  a  horny  collar, 
dipping  into  the  follicle.  These  are  seen  very  characteristically  on  the 
dorsal  aspect  of  the  phalanges  of  the  fingers  and  thumb,  but  also  on  the 
limbs  where  most  hairy.  They  are  met  with  hkewise  on  the  trunk.  As 
they  increase  in  number  they  are  aggregated  into  more  or  less  extensive 
areas.  These  appear  yellowish  or  reddish,  feel  thick  and  immobile,  and 
are  covered  with  branny  scales,  or  with  an  investment  like  plaster.  The 
lines  become  coarse,  the  aspect  somewhat  ichthyotic.  Papules  may  be 
seen  at  the  margins,  or  these  may  be  wholly  or  entirely  masked  ;  but  if  by 
means  of  oil  packing  this  superincumbent  epidermic  accumulation  has  been 
removed,  dull,  brownish  red,  smooth  papules,  not  unlike  those  of  lichen 
pilanus,  are  disclosed.  The  integument  of  the  face  is  stretched  and  reddened, 
giving  rise  to  ectropion.  The  nails  are  usually  attacked,  are  greyish  and 
;striated  longitudinally.  The  general  health  is  Httle  affected;  itching,  if 
present  at  all,  is  commonly  moderate.  It  may  begin  at  any  age,  and  last 
indefinitely,  partially  disappearing  at  times. 

Diagnosis  and  treatment. — It  has  been  confounded  with  eczema, 
lichen  planus,  lichen  pilaris,  ichthyosis,  and  sometimes  with  psoriasis,  to 
w^hich,  indeed,  it  seems  closely  related.  In  treatment,  arsenic  seems 
injurious.  Benefit  resulted  apparently  in  "West's  case  from  thyroid  tabloids ; 
l3ut  local  remedies,  baths,  oiling,  and  friction,  were  simultaneously  used. 
In  Morton's,  thyroid  did  not  check  its  spread  during  a  relapse.  Local 
emoUients  and  pilocarpine  are  specially  indicated. 


LICHEN  PLANUS. 

A  disease  characterised  by  the  eruption  of  flat,  shining,  pale,  lilac,  or 
■crimson  red  papules,  and  of  patches  formed  by  the  coalescence  of  these, 
multiform  within  certain  limits,  more  commonly  chronic  and  circumscribed 
than  acute,  and  nearly  universal.  It  was  first  distinctly  isolated  by  Sir 
Erasmus  Wilson.  Hebra  also  described  it,  but  he  included  an  acuminate 
form,  which,  however,  is  probably  pityriasis  rubra  pilaris. 

Etiology. — Only  certain  facts  can  be  stated  as  to  the  etiology.  It  is 
.more  common  in  the  better  than  in  the  lower  ranks  of  life.  Some  affected 
with  it  have  been  subjected  to  worry,  others  are  neurotic,  while  a  gouty 
element  may  be  traced  occasionally.  It  may  occur  at  all  ages.  Colcott 
Eox  has  recorded  cases  apparently  of  lichen  in  infants ;  it  is  not  infrequent 
in  stout  women  over  forty.  There  is  no  constant  disorder  of  digestion 
associated  with  it.  Sleeplessness  is  complained  of  by  some.  It  is  some- 
times of  very  protracted  duration ;  but  is  finally  recovered  from  in  most 
cases,  though  it  may  recur  more  than  once. 

Pathology. — The  microscopic  appearances  are  characteristic,  and  have 
heen  very  fully  described  by  Unna,  There  is  an  initial  hyperplasia  of  the 
prickle  layer,  to  which  is  added  hyperkeratosis  with  delayed  cornification. 
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The  proliferation  of  the  prickle  layer  diminishes,  while  the  tendency  to  the 
formation  of  a  specially  firmly  connected  horny  layer  persists.  The  prickle' 
layer  undergoes  widespread  colloid  degeneration,  with  permanent  inter- 
cellular oedema.  In  the  cutis  the  blood  vessels  are  dilated,  and  there  is  a 
dense  infiltration  of  cells,  generally  regarded  as  leucocytes,  but  this  ex- 
planation is  disputed  by  Unna.  The  livid,  bluish  red  colour  is  due  to  the 
thick  cellular  layer,  lying  like  a  dense  opaque  medium  over  the  dilated 
capillaries.  The  waxlike  glance  arises  from  the  stretching  of  the  horny- 
layer  from  the  abnormal  pressure.  There  is  a  peculiar  firmness  and  power 
of  resistance  inherent  in  the  epithehum  of  the  papule,  in  consequence  of 
which  it  remains  dry  throughout. 

Symptoms. — The  disease  is  oftenest  seen  in  the  chronic  form,  which 
may  be  taken  as  the  type.  It  commences  usually  on  the  limbs,  specially  on 
the  front  of  the  wrist  or  inner  side  of  the  knee.  The  papules  which  appear  are 
rather  angular  or  polygonal  than  round,  and  vary  in  size  from  a  muiute  point 
to  a  hemp-seed.  Each  rises  al:)ruptly  from  the  siu'face,  and  has  a  shining, 
waxy,  flattened,  rarely  hemispherical  summit,  in  the  centre  of  which  in 
some  cases  there  is  a  tiny  depression.  Individually  they  are  discrete  or  in 
lines.  Their  colour  may  differ  little  from  that  of  the  skm,  but  is  more 
usually  a  deep  crimson,  or  lilac  red.  Some,  often  severe  itching  accom- 
panies their  evolution,  and  persists.  The  angular  papule  does  not  increase 
much  if  any,  but  the  round  one  may  attain  the  size  of  a  pea.  New  papules 
form  near  the  old,  or  arise  in  fresh  situations,  anywhere,  indeed,  except  on 
the  face.  As  they  become  crowded  together,  the  fatcli  is  produced.  This 
is  irregular  in  shape,  though  sometimes  cii'cular,  well-defined,  and  slightly 
scaly.  On  the  front  of  the  legs,  the  inner  side  of  the  knee  and  thigh,  the 
thickening  and  elevation  of  the  patch  may  reach  considerable  proportions, 
the  sm-face  becomes  rough  and  warty,  being  covered  with  greyish,  pretty 
firmly  adherent  scales,  while  round  is  a  more  or  less  extensive  rmg  of  pig- 
ment. This  has  been  called  lichen  verrucosus.  The  disease  advances  slowly 
in  the  chronic  variety,  and  may  remain  unaltered  for  years.  During  involu- 
tion the  papules  assume  an  even  darker  tint,  till  merely  a  brown  staining, 
which  fades  very  leisurely,  is  aU. 

Occasionally  Hchen  planus  develops  rapidly,  and  invades  in  a  com- 
paratively short  period  the  greater  part  of  the  covered  regions.  The 
papules  present  the  same  features,  but  are  generally  a  more  decided 
crimson  red.  The  patches  are  numerous,  less  sharply  defined,  bear  small 
branny  scales,  itching  is  severe  enough  to  prevent  sleep,  and  mottled  pig- 
mentation succeeds. 

Sometimes  the  palms  are  affected ;  there  are  dry  patches  from  which 
the  horny  layer  peels  off,  and  glassy,  horny  papules,  yellowish  in  hue. 
On  the  tongue  and  buccal  mucous  membrane  there  are  spots  and  lines  of  a 
whitish  colour  rather  than  papules. 

Diagnosis  and  treatment. — Eczema  in  its  dry  and  papular  form 
may  resemble  lichen  planus,  but  the  papules  are  more  pointed,  and  there  is 
an  absence  of  the  burnish,  while  there  is  polymorphism.  This  latter 
symptom  too  will  serve  to  assist  in  distinguishing  from  the  small  papular 
syphilide,  with  which  there  are  also  constitutional  symptoms.  In 
treatment,  arsenic  takes  the  first  rank ;  but  to  do  good  it  must  be  given 
in  fuU  doses,  and  continued  for  a  long  time.  One  of  the  best  forms 
is  the  liq.  arsenici  hydrochloricus,  with  which  may  be  combined  dilute 
hydrochloric  acid,  and  if  there  is  much  itching,  small  doses  of  the  liq. 
strychninse  hydrochloratis.     When  arsenic  fails,  the  tartrate  of  antimony. 
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8  ^'^  iV  g^-  tbree  times  a  day,  is  sometimes  successful.  Locally  baths  of 
potassa  sulphurata  at  blood  heat,  followed  by  vaseline  inunction,  are 
soothing  where  itching  annoys,  and  an  ointment  containing  chloral 
camphor  is  valuable  for  the  same  pui'pose. 


PAEAKEEATOSIS  VAEIEGATA. 

This  is  the  appellation  which  Unna  has  attached  to  a  peculiar,  rare, 
chronic  skin  disease,  alhed  to  lichen,  but  presenting  some  marked  distinct- 
ive features.  Three  undoubted  instances  have  come  under  my  care,  and 
probably  two  others,  though  milder.  It  commences  in  adult  life,  about  the 
clavicles  or  on  the  legs,  by  the  appearance  of  minute  crimson  red  spots  or 
flat  papules.  These  have  a  certain  degree  of  smoothness,  but  scarcely  the 
burnished  glance  of  hchen  planus.  These  mcrease  in  number  Hnearly,  then 
coalesce  so  as  to  give  rise  to  a  species  of  meshwork  enclosing  paler  areas. 
It  extends  gradually  over  the  trunk  and  limbs,  but  does  not  affect  the 
hands  or  feet.  On  the  face  and  head  there  is  rather  an  erythematous  or 
plum-coloured  redness  than  discrete  spots.  A  slight  degree  of  desquama- 
tion is  seen  here  and  there.  There  are  no  subjective  sensations,  though 
the  skin  is  sensitive  to  cold,  and  the  health  is  maintained.  The  redness 
extends,  producing  a  darker  and  paler  crimson  mottling.  The  hairs  fall 
out,  and  there  is  an  atrophic  thinning  of  the  integument.  In  one  of  my 
cases,  after  many  years,  small  soft  tumours,  resembling  those  of  mycosis 
fungoides,  formed  in  places,  bm-st,  exuded  a  watery  serosity,  then  became 
absorbed.  According  to  Unna — and  sections  from  one  of  my  cases  agree 
with  his — the  morbid  appearances  are  limited  to  the  epidermis  and  papillary 
body.  There  is  some  dilatation  of  the  vessels,  oedema  of  the  tissue,  and 
distension  of  the  hmiph  spaces,  thus  causing  tension  of  the  corneous  layer. 
The  nature  of  the  complaint  has  not  been  made  out.  It  is  possible,  as  was 
suggested  by  Malcolm  Morris,  that  it  may  prove  to  be  the  premycosic 
stage  of  mycosis  fmigoides.  But  a  case  apparently  identical,  spontaneously 
disappeared.     Xo  treatment  of  any  kind  had  the  least  influence. 


GENEEAL  EXFOLIATIVE  DEEMATITIS. 

An  inflammatory  condition  affecting  the  entire  surface,  characterised 
by  vivid  redness  with  copious  branny  or  flaky  desquamation.  Devergie  de- 
scribed this ;  Hebra  somewhat  h"  mi  ted  the  conception,  and  called  it  pitp^iasis 
rubra;  since  then  Brocq,  Buchanan  Baxter,  Stephen  Mackenzie,  Savill, 
Elliot,  Jadassohn,  and  others  have  further  contributed  to  oui-  knowledge. 

Etiology. — The  cause  seems  variable.  Irritant  applications,  chrysa- 
robin  and  arsenic  in  psoriasis,  arnica  in  some,  a  tuberculous  element  accordmg 
to  Jadassohn,  have  all  been  blamed.  A  vasomotor  disturbance  or  some 
spinal  affection  may  underhe  it.  The  epidemic  form  chiefly  seen  in  work- 
houses or  hospitals,  though  similar  cases  occur  sporadically,  appears  to  be 
contagious;  a  microbe  in  some  respects  like  the  Staphylococcus  alhus  was 
found  by  Savill  and  Eisien  Eussell. 

Symptoms. — The  three  features  which  come  prominently  forward, 
are  the  universal  distribution,  the  redness,  and  the  desquamation.  The 
redness  varies  from  a  vivid  hue  to  a  duller  tint.  It  fades  on  pressure, 
a  yellowish  tinge  remaining.     Sometimes  no,  at  others  a  degree  of  thick- 
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ening  is  perceptible  on  pinching  up.  The  scales  are  largest  on  the  back 
and  extremities.  They  may  be  thin,  dry  flakes,  attached  in  part,  in  part 
free.  Occasionally,  or  in  some  forms,  there  is  a  slight  amount  of  moisture. 
On  the  face  they  are  branny,  while  on  the  scalp  they  become  matted 
together  into  a  species  of  crust.  The  palms  and  soles  may  escape,  or 
be  involved  late  in  the  disease.  Should  it  last  long  the  nails  and  hair 
participate,  the  nails  becoming  discoloured,  split  up,  or  are  shed;  the 
hair  acquires  a  dull  and  withered  appearance,  and  gets  thin. 

It  many  cases  it  is  surprising  how  little  the  health  suffers  from  such  a 
widespread  and  protracted  disorder.  Feverish  symptoms  accompany  it  in 
some  instances.  A  very  common  complaint  is  made  of  chilliness  or  great 
sensitiveness  to  cold,  and  the  respiratory  and  renal  functions  are  apt  to  be 
disturbed.  The  extension  and  the  duration  are  alike  variable.  In  chronic 
cases  there  are  remissions  and  exacerbations,  and  even  after  cure  has 
resulted,  it  may  relapse.  In  infants  and  in  the  epidemic  type  described 
particularly  by  Savill,  the  mortality  is  considerable.  Though  it  may  be 
primary,  it  more  frequently  develops  out  of,  or  directly  succeeds  some  other 
affection.  Thus  some  cases  of  psoriasis  pass  into  it,  or  it  may  be  the 
sequence  of  an  eczema,  more  rarely  of  a  lichen  planus.  Pemphigus  folia- 
ceus  has  been  rightly  regarded  as  a  moist  form,  and  there  is  a  moist  variety 
of  the  epidemic  type.     Men  suffer  from  it  more  often  than  women. 

Diagnosis. — The  diagnosis  can  seldom  give  rise  to  difficulty.  It  may 
sometimes  be  a  little  hard  to  decide  whether  a  case  should  be  described 
as  an  extensive  eczema  or  an  exfoliative  dermatitis.  Erythemata  followed 
by  desquamation,  and  dubbed  scarlatiniform,  are  rather  like  it.  In  such 
the  separation  of  the  epidermis  as  branny  dust,  and  the  superficial  nature 
of  the  process,  would  distinguish. 

Treatment. — The  remedy  which  in  the  dry  forms  at  least  gives  best 
results,  is  the  administration  of  tartrate  of  antimony  in  small  doses  for  a 
considerable  time.  Quinine  or  cinchona  is  also  useful.  Locally,  bran  or 
starch  baths  are  soothing,  followed  by  vaseline  inunction.  Or  calamine 
lotion  with  boric  acid  may  be  freely  painted  on,  or  the  skin  dusted  with 
a  boric  acid  and  talc  powder^  or  with  emol  keleet.  With  the  chilly  feeling 
already  mentioned,  there  is  also  a  sensation  of  bm-ning  or  itching,  so 
that  irritation  or  exposure  must  be  sedulously  avoided.  The  food  should 
be  unstimulating,  and  the  function  of  the  kidneys  should  be  promoted  by 
diuretics,  or  at  least  draughts  of  water  between  meals. 


DEEMATITIS. 

This  is  a  generic  term  including  a  number  of  inflammatory  states  of 
the  skin,  the  qualifying  adjective  indicating  the  cause,  rather  than  the 
form  and  appearance. 

Dermatitis  Traumatica. 

Such  are  eruptions  due  to  mechanical  causes,  as  pressure,  friction,  but 
especially  scratching,  occasioning  thickening,  pigmentation,  and  abrasions. 

Dermatitis  Calorica. 

The  extremes  of  heat  and  cold,  if  their  action  is  intense  or  prolonged, 
equally  give  rise  to  inflammation.     Death  of  the  part  may  result  from 
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cold  by  deprivation  of  blood,  or  excessive  sudden  reaction.  The  sun's  rays 
cause  congestion  or  vesication,  but  destruction  only  follo^ys  contact  with 
heated  liquids  or  soKds. 

Dekmatitis  Yexenata. 

"  This  includes  various  inflammations  set  up  by  external  irritants  as  well 
as  trade  eruptions  produced  by  substances  only  noxious  to  particular 
indi"VT.duals  or  at  certain  times.  Aniline  dyes,  the  red  most  commonly,  but 
also  other  hues,  probably  because  they  contam  arsenic  in  some  cases,  through 
the  medium  of  the  clothes  coloured  with  them,  cause  a  reddish  papular 
condition  with  itching,  which  may  spread  beyond  the  part  directly  in 
contact.  Arnica  is  a  fruitful  source  of  an  erysipelatous-like  irritable 
eruption,  when  applied  to  sprains,  for  which  it  is  a  popular,  though  useless 
and  harmful  remedy.  Bichromate  of  potass  in  the  form  of  strong  solutions, 
causes  papules  and  pustules,  and  later  ulcers  and  sloughs.  Chrome 
mordants  used  for  fixing  colours  are  occasionally  an  unsuspected  cause  of 
ulcerations  about  the  nails  in  those  sewino-  the  cloth,  or  of  itchino-  and 
sores  on  various  parts  of  the  body  in  those  wearing  it.  The  hairs  of  the 
primula  obconica  set  up,  in  some  of  those  who  handle  the  plant,  an  itching 
eczematous-like  eruption.  Those  occupied  in  extracting  the  alkaloids  of 
opium  sometimes  suffer  from  an  irritable  erythematous  or  scaly  eruption 
on  the  arms,  face,  and  neck.  The  treatment  of  such  conditions  consists  in 
removal  of  the  cause,  and  the  application  of  soothing  lotions,  as  calamine 
or  weak  lead  ones,  or  of  dusting  powders  of  emol  keleet  or  boric  talc. 

Dermatitis  Ficta. 

Hysterical  women,  mendicants,  and  impostors  are  in  the  habit  of 
employing  various  ii-ritants  for  some  morbid  reason,  or  to  provoke 
sympathy.  The  operators  so  well  conceal  their  methods,  that  detection 
is  not  easy,  and  in  the  case  of  the  hysterical  is  apt  to  be  resented  by 
relatives.  The  lesions  so  produced  are  not  very  like  any  known  disease, 
are  usually  on  accessible  parts,  and  principally  on  the  left  side  in  right- 
handed  persons.  Carbolic  and  nitric  acids  are  those  chiefly  applied,  often 
so  severely  as  to  give  rise  to  gangi'enous  areas,  w^hich  may  leave  scarring. 
The  services  of  a  trustworthy  nurse  may  be  required  to  unravel  the  mystery 
satisfactorily. 

Dermatitis  Medicamentosa, 

The  literature  of  drug  eruptions  is  an  ever-increasing  one,  since  so  many 
of  the  new  synthetic  remedies,  and  some  of  the  animal  extracts  lately  intro- 
duced, have  added  to  an  already  large  list.  The  work  of  Morrow,  edited 
for  the  Xew  Sydenham  Society  by  Colcott  Fox,  will  be  found  well  up  to 
date.  It  is  impossible  to  do  more  than  briefly  allude  here  to  some  of  the 
more  prominent.  Idiosyncrasy  plays  an  important  part  in  their  production, 
or  there  is  renal  inadequacy,  or  a  cardiac  ailment  interferes  with  the  due 
elimination.  Iodine  and  bromine  cause  distinctive  and  generally  typical 
eruptions,  those  following  the  administration  of  other  substances  are  less 
plainly  indicative  of  the  source.  As  to  the  manner  in  which  the  eruption 
is  induced,  one  may  conceive  that  the  influence  is  reflex  through  the  vaso- 
motor system  in  cases  where  the  drug  is  introduced  into  the  stomach,  or 
applied  to  a  mucous  canal;  or  if  the  drug  or  its  product  enters  the 
circulation,  it  may  act  directly  on  the  peripheral  nerves  or  the  integu- 
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ment,  or  may  cause  irritation  while  being  eliminated  by  the  cutaneous 
glands.  Behrend  holds  that  it  is  not  the  drug  itself,  but  some  toxine 
produced  by  its  absorption  or  excretion  which  occasions  the  eruption.  It 
has  been  suggested  that  certain  drugs  have  affinities  for  particular 
elements  of  the  tissues,  but  the  absolute  proof  has  not  yet  been  furnished. 

Antifebrin. — If  the  dose  is  large  or  administration  long  continued, 
cyanosis  is  produced*. 

Antipyrine.— Exceptionally  after  a  single  dose,  ordinarily  only  after  a 
course  lasting  several  days,  a  rash  may  appear.  The  usual  form  resembles 
that  of  measles,  but  commences  on  limbs,  and  is  httle  pronounced  on  face. 
Er}"thematous  patches  and  purpuric  spots  have  also  been  seem  It  is 
frequently  attended  with  profuse  sweating,  and  more  or  less  itching. 
Desquamation  may  follow.  Bullte  limited  in  amount  or  widespread  occur, 
apparently  from  large  doses. 

Arsenic.  —  An  erythematous  extensively  distributed  eruption  of 
an  intense  or  light  red  may  appear.  Or  papules  at  first  in  scattered 
groups,  later  as  patches.  CEdema  of  the  eyelids  and  conjmictivitis  are  not 
uncommon,  after  prolonged  exhibition.  Tenderness  of  the  palms  and  soles, 
with  hyperidrosis,  occasionally  ensues  in  similar  circumstances,  thickening 
of  the  epidermis  round  the  sweat  pores  succeeds,  then  diffuse  hyper- 
keratosis, which  may  pass  into  epithelioma.  Herpes  zoster  has  been 
observed  during  a  course,  often  a  first,  and  vesicular  eruptions  some- 
what like  eczema.  Pustules  with  subsequent  ulcers  may  arise.  But 
the  most  constant  sequel  is  brownish  discoloration  on  the  face  and  other 
regions.  It  disappears  by  desquamation  in  about  a  month  after  dis- 
continuance. 

Belladonna. — A  bright  diffuse  redness,  transient  in  character,  coramonly 
confined  to  the  face  and  neck,  but  sometimes  extending  over  the  chest, 
or  even  universal,  and  very  hke  the  rash  of  scarlet  fever,  may  follow 
its  external  or  internal  use.  Atropine  drops  applied  to  the  conjimctiva, 
may  cause  a  troublesome  acute  inflammation  of  the  lids  and  cheek, 
not  unlike  erysipelas.  A  severe  dermatitis  may  follow  the  use  of  the 
A. B.C.  liniment. 

Borax.  —  This,  when  given  for  a  long  period  in  the  treatment  of 
epilepsy,  has  caused  a  scaly  eruption  quite  like  psoriasis,  or  resembling 
eczema. 

Chryearobin,  when  applied  in  any  form  to  the  skin,  is  apt  to  pro- 
duce a  hypertemia  with  pm-phsh  or  prune-juice  discoloration.  Some- 
times the  eruption  is  erythematous  or  papular.  Little  black  points, 
corresponding  to  a  pilo-sebaceous  follicle,  are  also  seem  If  used  to  the 
scalp  or  face,  localities  totally  unsuited  for  it,  or  to  the  genitals,  swelhng 
and  oedema  and  painful  conjunctivitis  may  occur.  It  may  even  produce  a 
pustular  or  f  uruncular  eruption. 

Bromides.— Any  of  the  bromine  preparations  are  liable  to  produce 
eruptions,  which  generally  assume  the  pustular  type,  though  erythematous, 
urticarial,  and  bullous  have  been  met  with.  Bromic  acne,  as  the  discrete 
variety  has  been  called,  is  frequent  in  persons  taking  continuous  doses, 
as  in  epilepsy.  As  in  acne,  it  affects  by  preference  regions  weU  supplied 
with  sebaceous  glands,  is  not  limited  to  the  face,  chest,  and  back,  but 
occm-s  on  the  limbs;  and  the  papules,  tubercles,  and  pustules  are  not 
preceded  by  comedones.  The  confluent  form  is  more  common  in  infants 
than  in  adults.  In  it,  bright  red,  oval,  convex  elevations  appear  on  the 
face  and  Hmbs,  bearing  on  their  tops  closely  set  pustules.      The  swellings 
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themselves  are  soft.  A  thick  jellowish  or  dark  scab  forms,  under  which 
is  a  shallow  ulcer,  which  on  healing  leaves  a  stain  but  rarely  a  scar. 
Crocker  has  remarked  on  the  tendency  these  have  to  commence  in 
cicatricial  tissue.  The  eruption  may  not  manifest  itself  till  some  time 
after  the  drug  has  been  discontinued.  Large  doses  are  more  prone  to 
occasion  it  than  small.  It  was  thought  that  the  lesions  took  their 
origin  in  the  cutaneous  glands,  but  it  seems  more  probable  that  they  are 
only  involved  secondarily,  the  primary  seat  being  in  or  near  the  vessels. 
The  indication  for  treatment  is  the  withdrawal  of  the  remedy,  but  as  this 
may  be  undesirable,  the  conjunction  of  arsenic  has  proved  in  some  in- 
stances a  corrective,  or,  as  Fere  found  in  a  case  where  fungations  formed, 
beta  naphthol  and  salicylate  of  bismuth  given  with  a  view  of  obtaining 
intestinal  antisepsis,  led  to  the  cessation  of  the  eruption.  Crocker  suggests 
salol  in  5  gr.  doses  as  a  substitute. 

Chloral. — Individual  predisposition  plays  a  large  part  in  the  liability 
to  eruptions  from  the  use  of  chloral.  Hutchinson  figures  a  case  where 
a  dull  red  patchy  eruption  appeared  on  the  backs  of  the  hands,  shortly 
after  a  moderate  dose  had  been  taken,  was  accompanied  by  burning  and 
itching,  remained  out  a  week,  then  slowly  vanished.  The  erythematous 
type  is  the  more  common.  It  takes  the  form  of  a  diffuse  redness  on 
the  face,  but  as  patches  or  dusky  irregular  red  spots  on  the  rest  of  the 
body.  It  is  usually  transient,  and  no  subjective  sensations  or  con- 
stitutional distm'bance  accompany  it.  Hot  fluids,  alcohol,  or  a  full  meal, 
Tender  it  more  intense  and  generalised.  In  other  cases  the  rash  may 
be  morbilliform,  or  hardly  to  be  discriminated  from  scarlet  fever,  since 
pyrexia  is  present,  and  desquamation  follows.  Papular,  vesicular,  and 
urticarial  types  have  been  met  with.  The  eruption  has  occasionally 
assumed  a  purpuric  character. 

Copaiba  and  cubebs. — Both  may  occasion  eruptions,  but  the  former 
is  certainly  the  chief  offender.  The  commonest  form  is  that  in  which 
discrete,  minute,  erythematous  points,  apparently  follicular,  but  tending  to 
become  grouped  into  patches,  appear  about  the  wrists,  ankles,  knees,  hands 
and  feet,  chest  and  abdomen,  though  the  rash  may  be  universal.  Itching, 
often  very  severe,  accompanies  it.  Should  the  drug  be  discontmued,  it 
rapidly  wanes,  a  little  branny  desquamation  occurring.  There  may  be 
oedema,  wheals  may  form,  or  vesicles  appear.  In  some  instances 
occhymoses  or  petechise  have  been  seen.  As  these  drugs  are  so  fre- 
quently prescribed  in  cases  of  gonorrhoea,  the  eruption  may  lead  to  the 
•suspicion  of  syphilis,  but  besides  the  characters  above  mentioned  the 
absence  of  constitutional  symptoms,  combined  with  a  somewhat  balsamic 
odour  of  the  breath,  will  enable  the  diagnosis  to  be  effected. 

Iodine  and  iodides. — The  eruptions  which  follow  in  some  cases  the 
ingestion  of  the  preparations  of  iodine,  are  notable  for  the  variety  of 
the  forms  assumed,  for  their  frequent  occurrence  after  but  small  doses, 
for  their  prompt  disappearance  in  general  when  further  use  is  al^andoned, 
and  for  their  lial3ility  to  appear  in  those  who  suffer  from  renal  diseases 
or  cardiac  weakness,  or  who  are  at  the  time  the  subjects  of  bullous  forms  of 
erythema  or  dermatitis  herpetiformis.  Not  in  general  of  serious  import, 
they  may  in  exceptional  circmnstances  be  very  grave,  may  even  terminate 
fatally.  Once  induced,  and  having  disappeared  owing  to  the  cessation 
of  administration,  a  much  smaller  dose  may  serve  to  reproduce  them. 
The  papulo-pustular  form  is  the  one  ordinarily  met  with.  It  appears 
on  the  face,  front  and  back  of  chest  and  arms,  though  it  may  overstep 
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these  limits.  The  pustules,  which  develop  from  hard  shotty  papules,  are 
rounded  with  a  reddened  and  infiltrated  base.  The  contents  produce 
a  crust,  which  may  be  followed  by  a  cicatrix.  An  allied  type  pretty 
closely  resembles  a  carbuncle,  but  the  elements  are  numerous,  reddish 
coppery  in  colour,  and  on  being  incised  exude  only  blood.  Iodic  pur- 
pura has  occurred  shortly  after  the  use  of  the  medicine  has  been  com- 
menced, and  from  small  doses  in  many  cases.  It  appears  more  particularly 
on  the  legs.  A  peculiar  and  dangerous  variety  is  the  bullous,  which 
indicates  a  special  idiosyncrasy,  and  calls  for  immediate  and  final  disuse. 
It  has  been  seen  after  very  small  doses  and  after  large  ones,  and  even 
in  an  instance  recorded  by  Dobie  of  Crieff,  with  fatal  result  in  a  man 
with  Bright's  disease,  after  painting  with  liniment  of  iodine.  Other 
forms  are  the  erythematous,  the  papular,  and  the  urticarial  Mistakes 
have  been  made  between  some  of  the  iodic  eruptions  and  variola  or 
syphilis. 

Iodoform. — Dressings  containing  this  have  frequently  produced  a  vivid 
erythema  of  so  intense  a  type  that  erysipelas  lias  been  suspected.  Con- 
siderable irritation  accompanies  it.  In  other  cases  it  resembles  rather  a 
moist  eczema.  Vesicles  and  buUte  have  also  been  seen.  It  is  probable 
that  the  contained  iodine  is  the  cause,  though  the  crystalline  particles  are 
more  prone  to  provoke  these  effects  than  a  fine  powder. 

Mercury. — Inunctions  are  apt  to  cause  an  eczematous-like  eruption,  and 
vaginal  or  intra-uterine  injections  of  corrosive  sublimate  may  be  followed 
by  punctiform  erythematous  rashes,  scarlatina-like  in  appearance,  by 
general  exfoliative  dermatitis,  or  by  bulla?. 

Morphine. — Opium  and  its  preparations,  as  well  as  morphine,  may  pro- 
duce a  bright  red  erythematous  or  pmictiform  rash,  accompanied  with  very 
severe  prm^itus.  This  does  not  apparently  occur  after  its  employment 
hypodermically.  Kepeated  injections  by  those  a  prey  to  the  morphine 
habit  produce  an  a]3pearance  which  may  be  puzzling.  This  may  take  the 
form  of  a  symmetrical  pustular  eruption  on  the  outer  aspect  of  the  thighs, 
but  on  close  inspection  it  will  be  seen  that  the  direction  of  the  puncture 
marks  is  downwards  on  the .  right,  but  upwards  on  the  left  side.  Those 
engaged  in  the  process  of  extracting  the  alkaloids  of  opium  are  liable  to 
eruptions  sometimes  erythematous,  in  others  more  like  a  chronic  dry  scaly 
eczema,  with  marked  itching. 

Quinine. — The  external  application  of  salts  of  quinine,  as  in  form  of 
pomades  or  of  hair  washes,  or  in  the  case  of  workers  in  quinine  factories,  has. 
occasioned  papular  eruptions  with  itchiness.  Its  internal  administration 
is  also  followed  by  eruptions  of  various  kinds.  These  may  appear  in 
persons  who  had  previously  used  it  without  such  results.  The  most 
important  type  is  the  erythematous,  wdiich  is  generally  of  a  vivid  red^ 
much  Hke  the  rash  of  scarlet  fever.  It  fades  when  the  drug  is  given  up,  but 
is  apt  to  be  succeeded  by  desquamation.  Urticarial  and  petechial  forms  are 
also  met  with,  more  rarely  papular,  vesicular,  or  bullous.  Severe  inflam- 
mation of  the  genitals  has  been  noticed  by  different  observers ;  in  this,  as  on 
other  parts,  gangrene  may  ensue. 

Ehus. — The  dermatitis  resulting  from  contact  with  the  poison  ivy  or 
sumach  is  chiefly  seen  in  the  Western  States  of  America.  The  hands  are 
usually  the  parts  first  attacked,  and  by  their  agency  the  irritant  is  conveyed 
to  other  regions.  The  rash,  according  to  White,  is  primarily  vesicular,  but 
erythema  and  oedema  accompany  or  follow.  It  occupies  from  a  few  hours  to 
several  days  to  develop,  with  sensations  of  great  heat  and  itching.     Under 
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treatment  it  may  subside  in  from  ten  to  fourteen  days,  but  left  alone  lasts 
considerably  longer.  The  lesions  may  be  bullous  or  pustular.  There  is  an 
opinion  prevalent  in  the  districts  where  it  prevails,  that  an  attack  renders 
the  person  more  liable  to  other  cutaneous  diseases.  Soothing  treatment 
is  indicated,  as  calamine  lotion  with  boric  acid,  or  1  drm.  of  the  fluid 
extract  of  grindelia  robusta  in  6  oz.  of  water,  painted  on  several  times 
daily.     The  eruption  may  be  obviated  by  thorough  ablutions. 

Tar,  when  applied  externally,  even  in  weak  solution,  in  many  cases 
is  apt  to  produce  an  erythematous  rash,  extending  beyond  the  seat  of  appli- 
cation, and  accompanied  by  burning  and  itching.  When  rubbed  in  as  an 
ointment,  it  causes  plugging  of  the  hair  follicles,  seen  as  a  black  point, 
followed  by  swelling  and  inflammation.  Closely  allied  to  this  is  the  irrita- 
tion due  to  petroleum  and  paraffin,  met  with  in  workers  in  shale.  This 
consists  of  a  dryness  and  harshness  of  the  skin  of  the  hands,  arms,  and 
legs,  not  unlike  eczema.  Or  a  folliculitis  results,  with  epithelial  hyper- 
trophy of  the  hair-sheaths.  If  the  employment  is  persisted  in  by  those 
who  exhibit  this  tendency,  a  further  stage  in  which  epitheliomatous 
growths  develop  is  apt  to  supervene.  The  treatment  consists  in  the  appli- 
cation of  poultices  of  starch  containing  boric  acid,  applied  cold,  till  the 
irritation  is  subdued,  afterwards  vaseline  with  2  per  cent,  of  salicylic 
acid.  If  the  work  is  resumed,  the  skin  should  be  carefully  freed  from  the 
oily  matter  by  washing  with  a  superfatted  soap,  and  then  powdered  with 
boric  acid,  ten  parts,  in  ninety  parts  of  talc. 
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ICHTHYOSIS. 

A  DISEASE  characterised  by  great  dryness  of  the  skin,  locally  or  ex- 
tensively, with  the  formation  of  scales,  epidermic  accumulations,  or 
horny-like  growths.  The  view  of  the  disease  is  somewhat  wider  than 
that  usually  held,  but  it  will  be  found  to  simplify  the  conception.  A 
dry  harsh  skin,  one  in  which  there  is  an  absence  nearly  everywhere  of 
the  slight  unctuousness  which  is  a  normal  feature  in  early  adult  life,  is 
not  uncommon,  and  is  known  as  xeroderma.  When  the  same  condition  is 
limited  to  the  neighbourhood  of  the  hair  follicles  in  certain  regions,  it  has 
been  called  lichen  or  pityriasis  pilaris.  If  confined  to  the  palms  or  soles, 
it  has  been  named  tylosis.  When  the  epidermic  accumulations  become 
veritable  spines  or  horny  growths  scattered  over  the  surface,  it  is  known 
as  ichthyosis  hystrix.  The  commencement  is  laid  in  intra-uterine  life ;  a 
hereditary  strain  may  often  be  traced,  but  the  actual  complaint  may  not 
be  manifest  till  some  time  subsequent  to  birth. 

Etiology  and  pathology. — The  etiology  and  pathology  have  been 
made  much  clearer  by  the  researches  of  Ohniann  Dumesnil  and  Bowen 
into  the  subject  of  the  hxunan  epitrichium.  This  is  a  temporary 
epithelial  layer  of  the  skin,  which  disappears  at  birth,  when  its 
functional  necessity  has  ceased.  It  overlies  the  stratum  corneum  of  the 
epidermis,  from  which  it  is  anatomically  and  physiologically  distinct. 
Dumesnil  thinks  that  it  is  impervious  to  water,  and  may  thus  protect  the 
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integument  of  the  foetus  from  maceratiou  by  the  liquor  amnii,  while  it 
keeps  the  sebum  or  veruix  caseosa  to  the  surface.  In  the  localities  where 
the  hair  development  is  strongest,  as  the  scalp  and  axilla,  the  separation  of 
the  epitrichium  first  takes  place ;  and  where  the  secretion  of  fat  is  most 
active,  it  is  raised  to  the  greatest  degr-ee.  Should  there  be  an  arrest  of 
development  of  the  hairs  and  sebaceous  glands,  the  raising  of  the 
epitrichium  does  not  occur,  and  it  becomes  adlierent  to  the  stratum 
corneum.  When  this  adhesion  is  generalised,  it  leads  to  the  production  of 
the  various  forms  of  ichthyosis.  Its  attachment  on  the  palms  and  soles 
produces  the  great  thickening  of  the  epidermis  in  ichthyosis  of  these 
regions.  Though  congenital  in  its  origin,  yet  most  cases  do  not  exhibit  the 
pecuharities  of  the  skin  described  till  some  months  after  birth,  nor  do 
these  become  very  conspicuous  till  the  second  year.  Occasionally  some 
defects  are  seen  at  or  soon  after  birth.  The  vernix  caseosa  may  be  abund- 
ant, but  when  washed  the  skin  is  a  deep  red,  and  has  a  varnish-like 
polish,  being  at  the  same  time  so  stiff  and  tight  that  movement  is  scarcely 
possible ;  transverse  and  deep  fissm-es  form,  dipping  into  the  corium.  These 
fissures  divide  the  plates  of  thickened  epidermis  into  irregidar  islands. 
The  vitality  is  low,  and  most  of  the  examples  of  "  harlequin  foetus  "  die  of 
chilling  of  the  body  and  starvation. 

Symptoms. — Adoptmg  the  comprehensive  conception,  the  slightest 
manifestation  is  the  heaping  up  of  the  epidermis  round  the  hair  follicles, 
giving  rise  to  the  formation  of  pin-head  sized  papules,  either  of  the  natural 
colour  of  the  individual  skin,  or  blackish  from  the  accretion  of  dirt.  The 
adjacent  integument  is  normal  or  redder  than  normal,  often  very  dry  and 
scaly,  feeling  like  shagreen  leather.  This  is  chiefly  seen  on  the  outer  aspect 
of  the  upper  arm  or  of  the  thighs.  It  is  a  source  of  annoyance  to  many 
young  ladies. 

In  other  cases  the  ichthyotic  condition  is  strictly  limited  to  an  abnormal 
increase  in  thickness  of  the  investment  of  the  palms  or  soles,  which  may 
be  accompanied  with  a  degree  of  inflammation.  These  parts  are  covered 
with  a  dense  yellowish  horny  plate  of  epidermis,  so  tliick  on  the  palms  as 
to  interfere  very  greatly  with  flexion ;  on  the  soles  it  may  reach  a  thick- 
ness of  fuUy  a  quarter  of  an  inch.  As  a  rule,  this  is  dry,  but  there  may  be 
hyperidrosis,  when  it  is  sodden.  It  may  be  congenital  and  perhaps 
hereditary,  or  a  very  similar  state  may  be  induced  by  the  long-continued 
use  of  arsenic.  A  somewhat  similar  acquired  condition  has  been  described 
by  Brooke  as  erythema  keratocles,  and  another  by  Besnier  as  keratodermia 
erythematosa  symmetrica.  The  latter  is  distributed  in  patches,  the  former 
is  uniform.  There  is  great  thickening  of  the  epidermis,  with  a  broadish  ring 
of  erythema  as  a  margin,  associated  with  a  degree  of  heat  and  swelling. 

In  the  diffuse  form  of  ichthyosis  the  entire  surface  is  seldom  involved  ; 
the  face,  the  flexui'es,  the  palms  and  soles  are  generally  immune,  while  the 
rest  of  the  body  is  affected  in  different  degrees.  On  inspection,  the  skin 
looks  dirty,  and  varies  from  a  saUow  to  a  grey  or  olive  tinge.  The  surface 
feels  dry,  harsh,  and  rough,  crossed  by  lines  which  may  enclose  lozenge- 
shaped  spaces  on  which  epidermic  plates  are  piled.  The  lines  are  thinned 
portions,  where  the  skin  has  yielded  owing  to  the  pressure  and  inextensible 
character  of  the  plates.  There  is  marked  lichen  pilaris,  while  perspiration 
is  absent  on  the  ichthyosed  areas,  the  vmaffected  parts  showing  moisture  in 
warm  weather,  or  on  exertion.  Itching  is  not  a  conspicuous  feature,  unless 
when  eczema  is  superadded,  as  is  sometimes  the  case.  The  skin  is  apt  to 
exhale  a  sickly,  peculiar  odour.     Occasionally  asthma  coexists,  though  the 
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attacks  are  less  frequent  if  the  condition  is  ameliorated  by  treatment.  The 
hair  is  often  dry,  the  scalp  scaly,  and  the  nails  brittle.  In  most  cases 
the  legs  exhibit  the  highest  grade,  the  arms  and  trunk  a  slighter  degree. 

The  hystrix  form  is  never  general,  but  may  be  extensive;  it  is  less 
often  symmetrical,  may  be  not  only  unilateral  but  accurately  limited  by 
the  median  line.  It  may  follow  apparently  the  course  of  certain  cutaneous 
nerves,  forming  transverse  lines  on  the  trunk,  or  longitudinal  ones  on  the 
limbs.  Yet  it  is  doubtful  if  the  warty  growths,  called,  among  other  names, 
ncevus  neuroticus  unius  lateris,  pajnlloma  neuroticum,  or  ncevus  verrucosus, 
are  rightly  included  under  ichthyosis  hystrix.  In  its  most  marked  form 
there  are  warty,  dark  green,  thickened  masses  or  areas,  or  more  or  less 
scattered  spiny  prominences.  These  may  exfoliate  spontaneously,  or  may  be 
caused  to  separate  by  maceration,  when  hypertrophic  papillae  are  disclosed. 

Pathology. — The  essential  element  in  the  morbid  anatomy  of  ichthy- 
osis is  the  hyperkeratosis.  Cornification  seems  to  be  simplified,  the  prickle 
cells  passing  directly  into  horny  ones,  without  the  ordinary  intermediate 
stages.  The  prickle  layer  itself  is  reduced  in  thickness,  while  the  cells 
themselves  are  smaller  than  is  customary,  the  lymph  spaces  being  extremely 
narrow.  The  process  extends  into  the  neck  of  the  pilo-sebaceous  follicle, 
but,  according  to  Unna,  there  is  no  alteration  of  the  sweat  pores.  The  coils, 
however,  exhibit  evidences  of  diminished  activity.  In  ichthyosis  hystrix 
the  strata  of  horny  cells  dip  deeply  down  between  the  elongated  papillae. 
There  is  in  ichthyosis  retention  of  the  hypertrophied  epidermis. 

Diagnosis. — The  diagnosis  can  occasion  little  difficulty,  save  perhaps 
in  those  cases  where  an  extensive  eczema  complicates  the  disease.  Except 
in  the  actually  congenital  instances,  the  prognosis  is  good  as  regards 
amelioration,  and  cure  has  resulted  from  early  and  persevering  treatment. 

Treatment. — This  consists  in  softening  the  hyperkeratosis  by  warm 
alkahne  baths,  or  by  washing  with  a  superfatted  resorcin  and  salicylic  soap. 
Thereafter  a  resorcin  ointment  of  3  to  5  or  10  per  cent,  should  be  applied. 
The  excipient  for  the  ointment  may  be  lanoline  thinned  down  with  oil, 
whale  oil  being  the  most  penetrating,  or  lard  and  lanoline.  Subsequently 
the  skin  can  be  kept  in  good  condition  by  washing  with  the  above-men- 
tioned soap  and  the  application  of  thin  glycerin  of  starch.  Thyroid 
extract  carefully  used  might  assist  the  external  measures.  In  ichthyosis 
hystrix  the  spinous  formations  can  be  temporarily  removed  by  painting 
with  a  solution  of  salicylic  acid  in  alcohol  or  coUodium  flexile.  The 
harlequin  foetus  should  be  kept  in  an  oil-bath,  or  swathed  in  cloths 
saturated  with  oil,  while  it  must  be  fed  with  a  spoon  or  feeding  cup,  since 
it  cannot  suck. 

VEEEUCA. 

An  acquired  excess  of  growth  of  the  formative  epidermic  layers,  in 
limited  areas,  with  elongation  of  the  papillae,  and  increased  cornification, 
of  infectious  or  contagious  nature,  give  rise  to  varieties  of  verruca. 

Veeeuca  Vulgaeis. 

This  is  the  wart  so  frequently  met  with  on  the  hands,  chiefly  in 
childhood  or  adolescence.  There  is  at  first  an  overgrowth  of  the  deeper 
and  superficial  elements  of  the  epidermis.  This,  while  it  flattens  out 
many  of  the  papillae,  causes  a  thinning  and  elongation  of  others,  and  there 
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is  produced  a  button-like  body,  often  with  a  rough  plush-like  summit, 
enclosed  by  a  horny  ring,  which  advances  up  the  side.  It  is  dark  in 
colour,  partly  from  change  in  the  keratiue,  but  more  from  dirt.  They 
are  seldom  numerous  if  the  hands  are  cared  for  or  protected,  but  may  be 
plentiful  in  the  neglected.  Untreated,  they  frequently  vanish  mysteriously, 
it  may  be  about  puberty,  but  they  may,  on  the  contrary,  persist. 

A  peculiar  and  painful  variety  of  wart — the  plantar — is  sometimes  met 
with  on  the  sole,  and  especially  at  the  distal  end  of  the  third  metatarsal  bone. 
Attention  to  this  kind  has  been  particularly  directed  by  Dubreuilh.  It  is  less 
prominent  than  those  on  the  hand,  has  little  black  puncta,  due  to  hemor- 
rhages, more  frequent  if  it  has  been  cut,  and  is  generally  surrounded  by  a 
hypersemic,  tender  ring  or  halo.  These  are  spontaneously  painful,  and  are 
influenced  by  changes  in  weather.  Some  local  irritant  is  often  to  blame 
for  their  causation,  as  seams,  or  pegs,  or  nails  in  the  sole  of  the  shoe.  In 
seasons  when  the  feet  perspire  much,  and  the  sole  is  sodden,  these  are 
more  apt  to  start  the  process. 

Veeeuca  Plana. 

These  are  flat,  not  projecting  much  above  the  surface;  though  most 
common  on  the  face  and  backs  of  the  hands,  they  may  occur  elsewhere. 
They  are  soft,  and  are  at  times  somewhat  shiny,  so  that  they  resemble 
lichen  planus.  Pale  yellow  or  fawn  in  colour,  they  do  not  indicate  their 
presence  by  any  severe  itching.  They  have  no  tendenisy  to  spontaneous 
disappearance,  and  are  very  resistant  to  treatment. 

Veeeuca  Senilis. 

These  are  met  with  in  the  elderly  or  aged,  seldom  under  40.  They 
are  seen  on  the  back,  arms,  back  of  the  hands,  and  upper  part  of  the  face. 
In  the  clean  they  differ  little  from  the  verruca  plana,  but  in  those 
neglectful  of  baths,  there  is  a  thickish  greasy  crust,  yellow  or  approaching 
black,  which  can  be  scraped  off,  leaving  a  pinkish  reticulated  or  granular 
surface,  with  bleeding  points.  They  are  associated  with  other  symptoms 
of  senile  degeneration,  but  cause  little  annoyance  save  from  appearance. 
Though  in  themselves  innocent,  they  may,  especially  on  the  face,  form  the 
starting-place  of  an  epithelioma,  and  this  may,  as  Besnier  has  described 
and  figured,  eventuate  in  rodent  ulcer  of  an  aggravated  type.  Pollitzer  has 
investigated  their  structure,  and  traced  their  connection  with  seborrhoea. 
According  to  him,  the  horny  layer  is  slightly,  the  rete  considerably,  thick- 
ened, with  epithelioid  cells  in  the  corium,  combined  with  a  peculiar 
infiltration  with  fat.     Unna,  again,  regards  them  as  allied  to  soft  naevi. 

Veeeuca  Digitata. 

These  are  less  frequent,  and  are  met  with  chiefly  on  the  scalp.  Their 
outline  is  irregular,  the  enlarged  papillse  are  long,  ragged,  and  free.  They 
are  sessile,  with  a  short  stalk. 

Veeeuca  Filifoemis. 

These  are  long,  narrow,  thread-hke,  occurring  on  the  neck  or  eyehds. 
They  are  possibly  the  atrophied  portion  of  skin  which  has  contained  a  small 
fibroma,  and  are  not  strictly  warts  at  all. 
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Veekuca  Acuminata. 

The  so-called  venereal  wart,  but,  as  indicated  by  myself  and  further 
demonstrated  by  Cathcart,  they  are  contagious  tumours,  independent  of 
gonorrhoea  and  syphilis.  While  they  tend  to  be  tufted  and  form  fleshy 
excrescences  of  a  cauliflower  aspect,  they  may  occirr  singly.  They  are 
pink,  reddish,  or  even  purplish.  They  are  often  bathed  in  a  thin,  acrid, 
puriform  secretion,  giving  off  a  penetrating,  disgusting  odour.  On  the 
female  genitals  they  are  found  in  greatest  luxuriance,  but  are  met  with  on 
the  glans,  prepuce,  at  the  anus,  umbilicus,  under  the  mammse,  or  in  the 
mouth.  Untreated,  they  continue  indefinitely.  The  medium  of  contagion 
may  be  organismal,  but  has  not  been  isolated. 

Treatment. — In  the  treatment  of  warts  of  all  kinds,  salicyHc  acid  is 
invaluable,  but  is  specially  applicable  to  the  ordinary  and  plantar  wart.  From 
1  to  2  drms.  are  dissolved  in  an  ounce  of  flexible  collodion,  or  of  equal  parts  of 
creasote  and  collodion.  This  is  painted  on  the  wart,  and  over  it  is  placed  a 
piece  of  galbanum  plaster.  The  plaster  is  removed  daily,  and  the  soddened 
epidermic  layers  removed  by  pumice  stone.  Should  this  be  too  slow,  the 
final  result  may  be  hastened  by  painting  with  a  saturated  solution  of  chromic 
acid,  which  has,  however,  the  faculty  of  staining  the  wart  black.  This  is 
peeled  off  each  day.  The  plane  and  senile  varieties  are  similarly  treated. 
The  acuminate,  if  small,  yield  to  chromic  acid ;  if  large,  require  excision 
and  the  actual  or  thermo  or  electric  cautery. 


ACANTHOSIS  NIGEICANS. 

A  disease  having  for  its  main  characteristics  general  pigmentation  of 
the  skin  and  some  of  the  mucous  membranes,  with  warty  growths,  has 
been  described  under  this  name.  Polhtzer  and  Janovsky  recorded  the  two 
first  cases,  Morris  fully  reported  one  under  his  care,  and  apparently  about 
a  dozen  have  now  been  seen.  There  seems  to  occur  first  a  bronzing  of  the 
skin,  more  particularly  of  the  upper  half  of  the  body.  Then  on  various 
regions,  as  the  neck,  axillee,  umbilicus,  natal  and  inguinal  folds,  the  hands 
and  face,  soft,  papillary,  or  warty  growths  appear,  not  unlike  plush  or 
condylomata,  but  very  dark  or  even  coal-black.  Warty  growths,  more  or 
less  stained,  form  also  on  mucous  surfaces,  as  the  palate  or  the  vagina. 
Itching  has  been  complained  of,  but  as  a  rule  there  are  no  subjective  sensa- 
tions. The  ages  of  those  attacked  varied  from  35  to  62.  In  some  there 
was  more  than  a  suspicion  of  internal  malignant  disease.  A  possible 
relationship  to  Addison's  disease  has  been  suggested.  Unna,  Clarke,  and 
others  have  examined  the  skin  and  growths.  There  is  increased  pigmenta- 
tion of  the  prickle  layer,  and  staining  of  the  horny  one.  The  warts  show 
an  enormous  increase  in  the  prickle  layer,  with  evidences  of  inflammation. 
The  brown  masses  appear  to  be  hsematoidin,  from  minute  intra-epidermal 
bsemorrhages.  No  theories  of  its  causation  or  pathology,  or  suggestions 
for  treatment,  have  been  made. 


COENS— CALLOSITIES. 

Corns  are  abnormal  localised  thickenings  of  the  epidermis,  with  one  or 
more  conical  projections  downwards,  occurring  either  over  a  bony  promin- 


444  INTEGUMENTARY  SYSTEM. 

ence,  as  the  second  phalanx  of  the  little  toe,  when  a  hard  one  is  produced, 
or  between  two  toes,  when  the  soft  is  developed.  Callosities  are  horny 
thickened  patches  on  yielding  portions  of  skin. 

Besides  the  situations  named,  corns  may  arise  on  the  fingers  from 
pressure  of  the  penholder,  or  even  on  the  lip.  They  are  due  to  intermittent 
pressure  or  friction,  usually  from  ill-fitting  boots.  From  the  folding  over 
of  the  smaller  toes  a  corn  forms  either  on  the  convexity,  or  on  the  extremity 
pointing  downwards.  The  softness  of  the  corn  between  the  toes  is  owing  to 
maceration.  Both  kinds  may  suppm-ate  and  give  rise  to  painful  ulcers,  but 
apart  from  this  they  are  also  spontaneously  liable  to  sharp  stinging  sen- 
sations. The  nail-like  projection  digs  into  the  cutis,  rendering  walking 
uneasy.  Callosities  are  the  result  of  an  effort  of  nature  to  afford  protection 
to  a  soft  portion  of  skin,  which  is  frequently  subjected  to  pressure  or  friction. 
They  are  seen  in  many  trades  from  the  action  of  tools,  or  from  occupation, 
as  in  boatmen.     But  they  may  appear  without  such  evident  cause. 

Treatment. — In  the  treatment  of  corns  particular  attention  must  be 
paid  to  have  suitable,  easy,  and  broad  boots,  provided  with  stout  soles.  Over 
the  corn  itself  a  piece  of  plaster  made  by  dropping  melted  emplastrum  plumbi 
on  white  silk,  is  worn.  This  so  far  softens  it  that  in  a  few  days  it  can  be 
picked  off.  But  to  prevent  recurrence  well-fitting  boots  must  be  worn,  a 
different  pair  at  least  being  put  on  on  alternate  days.  Soft  corns  need  the 
application  of  astringents,  as  spirit  of  camphor  painted  on  at  night,  daily 
ablution,  and  separation  of  the  surfaces  with  cotton-wool.  Callosities 
generally  yield  to  a  suspension  of  the  efficient  cause.  They  need  not  be 
interfered  with  if  due  to  occupation.  If  their  removal  is  desiderated,  it 
may  be  accomplished  by  painting  on  a  10  to  20  per  cent,  solution  of 
salicylic  acid  in  flexible  collodion,  which  will  in  time  allow  the  thickened 
mass  to  be  peeled  off. 

HOENS. 

These  are  rare,  they  are  laminated  or  fibrillated,  solid  in  consistence,  and 
grey,  greenish,  or  black.  They  are  usually  twisted  or  bent,  and  have  a 
blunt  or  broken  end,  seldom  pointed.  If  they  are  knocked  off  or  drop  off 
they  leave  a  raw  red,  somewhat  granular  surface,  on  which  another  is  apt 
to  be  reproduced.  Essentially  they  are  hypertrophied  warts,  and  spring 
from  the  rete  mucosum,  or  from  the  everted  inner  surface  of  a  hair  follicle. 
They  are  oftenest  seen  on  the  head,  but  may  occur  elsewhere.  In  treat- 
ment the  whole  base  must  be  excised. 


SCLEEODEEMA. 

A  diffuse  or  circumscribed  induration,  rigidity,  or  hidebound  condition 
of  the  integument,  which  may  be  subacute  or  chronic.  The  first  notice 
of  this  remarkable  alteration  in  the  skin  seems  to  have  been  that  by 
Cursio  at  Naples  in  1752.  Alibert  and  Startin  recognised  it,  but  termed 
it  ichthyosis  cornea.  A  notable  paper  on  it  was  pubhshed  hj  Addison, 
but  by  naming  it  "  true  keloid "  he  caused  confusion.  Fagge,  however, 
placed  it  in  its  right  position.  Erasmus  Wilson  separated  the  circum- 
scribed variety  under  the  term  "  morphoea."  More  recently,  Crocker  and 
Hutchinson  have  added  to  our  knowledge  of  its  relationships. 

Etiology. — Females  are  rather  more  prone  to  be  affected  than  males, 
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but  no  age  is  exempt.  There  seems  to  be  an  obscure  association  with  rheum- 
atism, and  this  may  explain  the  part  which  some  have  thought  that  cold 
or  exposure  have  to  do  in  producing  it.  Elevated  or  nodular  formations  are 
found  in  some  cases,  resembling  keloid.  The  fingers  may  be  attacked,  the 
sclerodactylia  of  Ball.  Besides  immobihty,  other  changes  of  a  vasomotor  kind 
are  then  seen.  These  may  be  of  the  nature  of  local  asphyxia,  or  whitlows, 
bullse,  ulcerations,  and  gangrene,  so  that  one  or  more  phalanges  may  be  lost. 
These  cases  bear  some  resemblance  to  Morvan's  disease  and  to  ainhum; 
indeed,  it  is  not  impossible  that  the  latter  is  really  a  form  of  scleroderma, 
causing  digital  amputation. 

Pathology. — According  to  Lewin  and  Heller,  the  principal  alterations 
in  the  structure  of  the  skin  affect  the  corium.  These  consist  in  dense  fibrous 
bands  running  in  all  directions,  having  a  pecuhar  homogeneous  appearance, 
so  that  it  is  impossible  to  differentiate  the  individual  fibrillse.  It  is  probable 
that  the  enlargement  depends  on  the  absorption  of  a  coagulable  albuminoid 
substance.  The  number  of  capillary  vessels  is  notably  lessened.  As  a 
sequence  of  the  diminution  there  is  distension  of  the  venous  system.  This 
may  explain  the  production  of  the  violet  circumferential  areola.  Unna  has 
found  the  lymph  channels  and  lymph  spaces  very  much  narrowed.  It  is 
generally  admitted  that  lymphatic  obstruction  plays  an  important  part  in 
the  production  of  the  diseased  condition.  There  is  lymph  as  well  as  blood 
stasis,  and  this  brings  the  disease  into  relation  with  the  urticarial  wheal, 
while  the  arrangement  in  course  of  a  nerve  track  recalls  zoster. 

Symptoms. — It  occurs  in  two  forms,  which,  though  in  well-marked 
examples  sufficiently  distinct,  present  occasionally  a  mixed  type. 

Diffuse  Symmetrical  Scleroderma. 

Exposure  to  cold  or  damp,  with  pains  in  the  joints,  ascribed  to  rheumatism, 
may  precede  the  actual  onset,  or  this  is  of  such  an  insidious  nature  that 
only  a  sensation  of  stiffness  in  some  part  of  the  body,  the  neck  frequently, 
at  least  in  the  upper  half,  is  the  earliest  symptom  to  attract  attention.  A 
feeling  of  tightness  is  experienced,  increasing  in  degree  and  area,  the  skin 
is  dry,  harsh,  wooden,  but  there  is  no  very  defined  line  of  demarcation 
between  the  sclerosed  and  healthy  regions.  The  deeper  parts  of  the  skin 
are  invaded,  the  muscles  may  be  implicated,  the  integument  as  a  whole  is 
over-distended,  the  infiltration  into  its  substance  causing  the  hardness  and 
immobility.  There  is  no  pitting  on  pressure,  motion  and  expression  are 
alike  abrogated  in  the  affected  areas,  sensation  is  uninfluenced,  and  tempera- 
ture is  only  slightly  lowered.  Occasionally  in  place  of  induration  a  hard 
oedema  appears. 

Consequent  on  this,  the  hypertrophic  stage,  there  may  be  further 
changes.  White  ivory-like  patches  of  varied  size  appear  round  these 
there  may  be  a  delicate  violet  or  pinkish  halo  of  dilated  capillaries,  individu- 
ally invisible,  and  in  addition  a  degree  of  pigmentation.  Little  telangi- 
ectatic dots  or  tufts  may  be  studded  here  and  there.  The  sebaceous  secretion 
and  the  perspiration  are  in  abeyance,  hence  the  surface  is  apt  to  be  scaly, 
and  itching  is  complained  of.  The  mucous  membranes  sometimes  par- 
ticipate, and  even  deeper  structures,  as  the  tendinous  sheaths  or  even  the 
pleura,  may  apparently  suffer.  In  the  infiltrated  form  the  tendency  is  in 
time  to  gradual  recovery,  though  this  may  not  be  quite  complete.  In 
the  oedematous  and  also  in  the  infiltrated,  though  less  often,  there  is 
much  greater   liability  to  shrinking  and  atrophy,  from  which  recovery 
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is  seldom  perfect.  Death  may  result  from  fixation  of  the  thoracic 
muscles,  contraction  of  the  diaphragm  even  being  finally  arrested,  as 
in  a  case  recorded  by  me. 

Circumscribed  Scleroderma  or  Morphgea. 

The  lesions  are  more  commonly  non-symmetrical  than  in  the  diffuse 
form,  and  are  generally  more  localised  and  defined.  Sometimes  a  lardaceous 
spot  or  patch,  or  several,  show  themselves,  surrounded  by  a  violaceous  or 
lilac  areola.  In  other  instances  there  is  a  purplish  or  reddish  blush,  within 
which  after  a  time  the  skin  assumes  in  part  a  yellow  tint,  with  a  waxy 
surface.  Such  spots  or  streaks  often  occur  at  intervals  in  the  track  of  a 
cutaneous  nerve,  hence  the  term  "  herpetiform "  applied  by  Hutchinson. 
The  sensation  imparted  to  the  finger  may  be  that  "  of  a  piece  of  parchment 
embedded  in  the  integument."  The  redness  in  the  early  stage  is  eventually 
transformed  into  a  dark  brown  pigmentation,  which  with  the  condensed 
tissue  becomes  in  turn  absorbed.  The  disease  in  this  form  has  less  tendency 
to  progressive  advance  than  in  the  diffuse. 

Diagnosis. — The  diagnosis  should  not  present  much  difficulty  in  the 
diffuse  form.  It  may  be  confused  with  diffuse  or  disseminated  lenticular 
cancer  of  the  skin,  when,  as  occasionally  though  rarely  happens,  this  is 
primary.  But  in  it  the  colour  is  of  a  redder  or  reddish  brown  tint,  the 
tendency  to  ulceration,  which  only  occurs  in  scleroderma  when  over  a  joint, 
or  at  the  point  of  a  finger,  is  more  marked  ;  there  is  severe  or  stabbing  pain, 
and  the  malignant  cachexia  manifests  itself,  in  contrast  to  the  comparatively 
good  state  of  the  health  in  scleroderma.  Chronic  localised  eczema  on  the 
leg  may  appear  like  a  patch  of  localised  scleroderma,  but  the  immediate 
improvement  when  proper  treatment  is  instituted  will  clear  up  the  diffi- 
culty.    In  leucoderma  there  is  no  induration. 

Treatment. — Our  efforts  should  be  directed  to  promote  the  inherent 
tendency  to  resolution.  Warm  baths,  massage,  frictions  with  salicylic 
vaseline,  kneading  the  parts,  the  avoidance  of  chilling  the  surface,  and  the 
administration  of  small  doses  of  iodide  of  potassium,  for  a  prolonged  period, 
with  intermissions,  comprise  the  principal  means  in  our  power. 


SCLEKEMA  AND  CEDEMA  NEONATOEUM. 

These  conditions,  which  have  been  often  confounded,  have  nothing  in 
common  with  scleroderma.  The  first  recorded  instance  of  sclerema  was 
that  of  Usenbensius  in  1718.  In  the  end  of  the  eighteenth  century  Under- 
wood wrote  about  it,  but  confused  it  with  erysipelas.  Since  both  diseases 
are  of  great  rarity  in  Britain,  the  chief  sources  of  information  have  been 
Italian  and  French  physicians,  and  among  these  Somma  and  Parrot  may 
be  specially  mentioned.  The  most  complete  statement  of  all  the  phenomena 
is  that  of  Ballantyne. 

Sclerema. 

This  affection  may  be  congenital,  or  develops  within  a  few  days  of 
birth.  If  not  actually  presenting  the  characters  of  prematurity,  the  infant 
is  either  weakly  at  birth,  or  soon  becomes  so.  The  most  constant  and 
striking  symptom  is  coldness  of  the  surface,  described  as  like  marble. 
Kigidity  is  another,  principally  seen  in  the  difficulty  of  moving  the  limbs. 


HYPERTROPHIC  AFFECTIONS.  447 

The  skin  cannot  be  pinched  up  or  caused  to  slide,  and  looks  as  if  stretched, 
yet  induration  is  not- always  demonstrable.  CEdema  and  induration  may 
be  found  in  the  same  patient.  The  colour  varies  from  yellowish  to  livid, 
bluish  red,  or  even  brick-red.  It  commonly  begins  in  the  feet,  cheeks,  or 
hands,  and  spreads  from  thence,  but  the  integument  of  the  front  of  the 
chest  usually  enjoys  immunity.  Both  the  pulse  and  respiration  are  slowed. 
There  is  a  peculiar,  weak,  squeaking  cry.  The  course  is  rapid,  and  it 
commonly  ends  fatally,  but  instances  of  recovery  have  occurred. 

CEdema  Neonatoeum. 

This  is  probably,  as  Ballantyne  holds,  not  a  disease  iper  se,  but  rather  a 
phenomenon  met  with  in  connection  with  other  maladies,  one  of  the 
symptoms  in  fact  of  cardiac,  pulmonary,  or  renal  disease,  or  of  blood 
changes.  There  is  no  fall  of  body  temperature,  sometimes  indeed  a  rise. 
The  child  exhibits  great  drowsiness,  and  dies  of  diarrhoea  or  convulsions. 

The  microscopic  appearances  in  the  indurative  form  consist  principally 
of  an  increase  in  the  connective  tissue  of  the  subcutaneous  layer.  A  small 
cell  infiltration  of  all  parts  of  the  integument  has  been  found.  This  is 
very  likely  the  primary,  the  increase  in  the  connective  tissue  a  secondary 
change. 

Ballantyne  thinks  that  "in  most  cases  the  morbid  process  resulting 
in  sclerema  is  initiated  in  utero,  that  the  most  important  factor  in  its 
pathogenesis  is  an  antenatal  lesion  of  the  nervous  system,  possibly  of  the 
thermic  centres,  and  that  cutaneous  chi'lling  is  only  one  of  several  con- 
ditions that  may  serve  to  develop  the  malady  when  it  is  not  already  present 
at  birth." 

Treatment. — Warmth  is  the  essential  element,  and  the  best  results 
are  to  be  obtained  from  the  use  of  an  incubator.  The  next  best  mode  is  to 
envelop  the  infant  in  cotton- wool.  If  possible,  the  child  should  be  nursed ; 
if  unable  to  swallow,  it  may  be  fed  with  a  spoon,  or  oesophageal  tube  and 
glass  syringe.  Warm  baths,  oil  inunction,  massage,  and  passive  movements 
of  the  limbs,  are  advantageous. 


ELEPHANTIASIS. 

A  doughy,  chronic,  indolent  enlargement  of  a  limb  or  some  other  part 
of  the  body. 

Etiology  and  pathology. — There  is  lymph  stasis  and  increased 
growth  of  fibrous  tissue.  The  source  is  to  be  sought,  according  to  Unna, 
not  so  much  in  occluded  lymphatics  as  in  a  resistance  to  the  return  of 
blood.  This  view  is  supported  by  the  somewhat  analogous  condition  found 
in  phlegmasia  alba  dolens.  "Elephantiasis  develops  from  an  oedema  of 
the  skin,  which  persists  after  the  healing  of  erysipelas,  and  is  to  be 
ascribed  to  the  persistence  of  gradually  organising  thrombi  in  the  veins." 
Either  the  erysipelas  is  not  completely  recovered  from,  disturbances  of 
cu-culation  remain,  absorption  is  deficient,  probably  all  the  streptococci  do 
not  perish,  or  fresh  infection  occurs. 

Symptoms. — The  disease  occurs  in  two  forms — one,  that  met  with 
in  tropical  climates,  largely  of  filarial  origin,  and  dealt  with  in  another 
portion  of  this  work;  the  other  occasionally  seen  here,  and  usually  a 
sequence   of   repeated   attacks   of    erysipelas.      Perhaps   the   commonest 
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variety  is  that  affecting  the  loose  skin  under  the  lower  eyelids.  In  marked 
cases,  two  symmetrical,  cushion-like,  soft  prominences  arise  above  the  malar 
region,  not  painful  unless  inflamed.  Or  a  similar  condition  may  implicate 
the  upper  lip.  Or  one  leg  or  foot,  or  both,  undergoes  such  hypertrophy. 
The  limb  may  become  enormously  enlarged,  due  to  overgrowth  of  the 
integument  and  connective  tissue.  During  periods  of  quiescence,  or  in  an 
early  stage,  the  colour  may  differ  little  from  normal,  but  in  time  warty 
protuberant  masses  appear,  fissures  and  ulcers  break  forth,  intertrigo  occurs 
between  the  folds,  and  a  heavy,  disagreeable  odour  is  exhaled.  The  weight 
and  stiffness  so  occasioned  give  rise  to  much  distress.  Eventually  the 
mass  of  tissue  while  it  increases  becomes  denser.  The  limb  assumes  a 
deep  red  hue  with  more  or  less  pigmentation.  Varicose  lymphatics  are 
seen  on  the  surface. 

Treatment. — In  the  treatment,  massage,  bandaging,  and  electricity 
may  improve  the  state  of  the  limb,  at  least  temporarily.  Gibson  has 
recorded  an  instance  of  the  solid  subocular  oedema  cured  by  injections  of 
anti-streptococcic  serum,  but  this  failed  to  benefit  another.  Prevention 
should  be  aimed  at,  by  treating  erysipelas  by  strong  ichthyol  ointments,  a 
plan  which  gives  much  comfort  to  the  patient,  and  at  the  same  time  in 
many  cases  obtains  a  rapid  cure. 


ANOMALIES  OF  PIGMENTATION. 

The  pigment  found  in  the  human  skin  has  been  divided  into  melanin 
or  ii'on-free,  and  htemosiderin  or  iron-containing.  This  serves  to  connect 
the  latter  in  its  origin  as  derived  from  the  blood,  while  the  former,  as  met 
with  in  the  freckle,  is  more  obscure  in  its  source.  Much  is  apparently 
formed  in  the  corium,  and  is  conveyed  to  the  deeper  layers  of  the  epidermis 
either  Ijy  the  agency  of  mobile  cells  or  through  the  lymph  channels.  The 
colouring  matter  of  the  skin  may  be  in  excess  or  deficient,  and  each  may 
occur  congenitally  or  be  acquired. 

Congenital  excess  takes  the  form  of  'pujinuntary  moles  or  ncevi;  these 
may  be  simply  dark  brown  stains,  or  raised,  with  smooth  or  uneven,  warty, 
or  papillary  surface,  or  in  addition  bear  strongish  hairs.  Their  growth  in- 
creases with  that  of  the  skin.  They  are  chiefly  met  with  on  the  face,  neck, 
and  back,  and  their  importance  consists  in  that,  as  life  advances,  they 
are  apt,  often  as  the  result  of  irritation,  to  become  the  starting  point  of 
melanotic  sarcoma  or  other  varieties  of  malignant  tumour. 

Congenital  deficiency  constitutes  albinism,  in  which  there  is  total 
absence  of  pigment  in  the  skin,  hair,  and  eyes.  This  is  liable  to  have 
associated  with  it  some  degree  of  mental  and  bodily  feebleness,  though  to 
this  there  are  exceptions.  Partial  cases  are  seen  occasionally.  Heredity 
in  marked  degree  can  usually  be  traced,  with  family  prevalence. 

The  treatment  of  moles  is  either  excision,  if  small  or  threatening  to 
degenerate,  or  by  electrolysis  much  as  in  the  removal  of  hairs;  nothing 
can  be  done  for  albinism. 

Acquired  excess  may  be  idiopathic  and  limited,  as  the  freckle  or  lentigo. 
These  are  commonest  in  red-haired  persons,  on  the  face,  next  in  frequency 
on  the  arms  and  hands.  They  seldom  appear  before  the  age  of  6,  are 
pin-head  or  lentil  sized,  but  may  form  larger  aggregations,  and  are  yellowish 
brown  in  tint.  They  assume  a  brighter  hue  in  summer,  do  not  wholly  fade 
in  winter,  but  often  disappear  in  old  age.     Chloasma  is  the  term  used  both 
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for  idiopathic  more  extensive  pigmentations  and  for  those  of  symptomatic 
origin.  Thus  such  may  follow  counter-irritants,  exposiu-e  to  radiant  heat, 
as  on  the  shins  of  stokers,  or  even  from  extreme  cold.  Friction,  pressure, 
and  above  all  scratching,  occasion  it.  The  symptomatic  variety  may  be  the 
concomitant  or  sequel  of  eruptions,  as  those  of  syphilis  or  lichen  planus, 
more  rarely  psoriasis.  In  pregnancy,  besides  the  darkening  of  the  mammary 
areolae,  patches  of  pigmentation  sometimes  appear  on  the  forehead  or  else- 
where, to  fade  again  after  parturition,  though  probably  recurring  under 
similar  circumstances.  Cachectic  discolorations  are  met  with  in  cancerous 
tumours,  in  phthisis,  and  Addison's  disease.  Arsenic  long  continued  may 
occasion  in  some  brown  discoloration,  which  slowly  disappears  if  its  use 
is  abandoned.  Argyria,  a  slaty  blue  tint  resulting  from  the  administration 
of  salts  of  silver,  is  more  permanent.  The  same  hue  has  been  seen  in  con- 
nection with  melanotic  sarcoma,  apart  from  silver. 

The  removal  of  such  stains  is  difficult.  Freckles  may  fade  when  lightly 
touched  by  a  needle  attached  to  the  negative  pole  in  the  electrolytic 
circuit.  In  case  of  larger  patches,  perchloride  of  mercury,  cautiously 
increased  from  \  gr.  to  perhaps  5  in  the  ounce  of  almond  emulsion, 
sopped  on  two  or  three  times  daily,  may  cause  them  to  vanish ;  or  peroxide 
of  hydrogen  used  in  the  same  way  is  sometimes  successful. 

Leucoderma  or  vitiligo  is  a  form  of  misplacement  of  pigment  not  very 
infrequent.  In  females  oftener  than  in  males,  and  between  the  ages  of  10 
and  30,  white,  usually  rounded  spots  appear,  with  darker  margins  as  if 
the  pigment  had  been  chased  outwards,  to  be  heaped  up  at  the  edge, 
or  the  collateral  bronzing  may  be  uniform.  There  is  no  other  alteration, 
but  the  process  is  apt  to  extend  in  area,  and  fresh  patches  to  form.  The 
neck  is  a  common  situation,  but  it  may  be  anywhere. 

Since  the  cause  is  unknown,  rational  treatment  is  impossible.  The 
colour  is  seldom  restored,  though,  as  it  is  difficult  to  trace  cases  for  many 
years,  it  eventually  may  be.  On  exposed  parts  temporary  alleviation  can 
be  effected  by  staining  the  whitened  areas  with  walnut  juice. 


XEEODEEMA  PIGMENTOSUM. 

A  disease  usually  commencing  in  infancy,  affecting  the  exposed  parts, 
characterised  by  the  successive  occurrence  of  erythema,  freckles,  white 
shining  spots  with  telangiectasis,  warts,  and  carcinomata,  with  an  eventual 
fatal  issue. 

Kaposi  first  described  it  in  1870 ;  since  then  probably  about  seventy 
cases  have  been  recorded,  scattered  over  many  countries.  The  disease 
shows  a  peculiar  family  prevalence,  since  usually  only  children  of  the 
same  sex  suffer.  It  begins  as  a  rule  in  course  of  the  first  or  second 
year,  occasionally  later.  With  or  without  the  previous  occurrence  of 
erythema,  freckle-like  spots  appear  on  the  face.  These  grow  more 
numerous,  darker  and  more  widely  disposed,  affecting  in  turn  the  neck, 
backs  of  the  hands  and  forearms,  rarely  extending  beyond  the  exposed 
parts.  The  skin  becomes  thin,  dry,  and  rough,  desquamating  as  fine  flakes. 
There  is  ectropion,  congestion,  and  watering  of  the  conjunctiva.  White 
shining  areas  appear  scattered  here  and  there,  and  in  these  dilated  stellate 
or  linear  venous  radicles.  This  partial  sclerosis  affects  those  parts  which 
are  most  stretched,  as  the  malar  region,  the  nose,  ears,  etc.  Flat,  isolated 
warts  show  themselves  as  years  progress,  and  if  unchecked  these  assume 
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the  type  of  carcinomatous  growths,  which  penetrate  deeply,  ulcerate,  and 
wear  the  patient  out. 

The  essence  of  the  disease  seems  to  consist  in  a  congenital  weakness  of 
the  skin  to  the  blue  and  violet  rays.  The  deposition  of  pigment,  consisting 
of  melanin  granules,  is  probably  an  efibrt  at  protection.  There  is  in  places 
a  hypertrophy  and  sclerosis  of  the  connective  tissue,  with  obliteration  of 
the  capillaries,  and  consequent  collateral  venous  stagnation.  The  car- 
cinomatous formation  at  so  early  an  age  may  perhaps  be  due  to  the  rapid 
changes  occurring  in  the  skin  in  tliis  disease. 

A  somewhat  similar  condition  has  been  described  by  Unna  under  the 
name  of  "  sailor's  skin,"  as  it  manifests  itself  chiefly  in  the  weather-beaten. 
On  the  ears,  cheeks,  temples,  and  hands,  a  diffuse  cyanotic  redness  appears, 
followed  by  mottling  and  reticular  pigmentatioiL  Between  this  there  are 
non-pigmented  areas,  while  the  skin  becomes  rough  and  hard,  even  warty. 
Lastly,  the  sebaceous  glands  hypertrophy,  and  papillary  and  ulcerating 
carcinomata  develop. 

Treatment. — The  treatment  applicable  is  the  sedulous  shielding  of 
the  integument  from  sunlight,  especially  in  summer.  This  may  be  effected 
by  painting  with  lotions  of  a  bland  order  containing  raw  umber,  and  by 
wearing  brown  veils  and  gloves.  The  warts  should  be  destroyed  by 
salicylic  acid  collodion,  or  excised.  The  conjunctiva  should  be  bathed  with 
boric  acid  lotioru 
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Glistening,  pearly  white,  or  bluish  coloured  thinned  lines  or  spots  often 
occur.  As  a  consequence  of  over-distension  of  the  integument,  from 
excessive  obesity,  or  in  the  com'se  of  pregnancy,  or  from  too  rapid  growth 
in  weakened  states  of  the  system,  the  skin  yields  in  the  lines  of  normal 
cleavage,  lea\dng  distinct  gaps  in  its  substance.  There  is  a  primary  stage 
of  irritation  when  the  tint  is  reddish,  passing  finally  into  one  like  mother- 
of-pearl.  Tlie  condition  may  be  very  widespread,  as  in  a  case  recorded  by 
Taylor,  where  long  and  deep  lines  arose  on  the  trunk  and  limbs  of  an  obese 
mulatto  girl  of  IT.  Something  similar  may  follow  the  absorption  of 
patches  of  localised  scleroderma.  The  skin  becomes  converted  into  an 
attenuated  fibrous  membrane,  covered  by  a  thin  layer  of  epithelial  cells. 


NEW  FOEMATIONS. 

MOLLUSCUM  COXTAGIOSUM  EPITHELIALE. 

Eou^iDED,  mistletoe-berry -like  papules  or  tubercles,  whitish  or  pink,  from 
a  pinhead  to  a  pea  in  size.  Bateman  apparently  first  described  and  figured 
it ;  Paterson  of  Leith  proved  its  contagiousness ;  Hutchinson,  Pick,  Duck- 
worth, and  others  have  contributed  to  our  knowledge. 

These  growths  are  never  met  with  on  the  XJalDis  or  soles,  are  most 
common  on  the  face  and  eyelids,  but  occm'  also  on  the  neck,  trunk,  limbs, 
genitals,  and  scalp.     Earely  they  have  been  seen  on  the  red  portion  of  the 
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lips.  In  shape  they  present  some  resemblance  to  a  miniature  mother-of- 
pearl  shirt  button,  a  waxy  or  warty  horny  prominence,  rising  abruptly 
from  the  skin.  The  top  is  fiat  or  sHghtly  cupped,  with  one  or  more 
openings  leading  into  the  interior,  from  which,  at  least  in  the  larger  speci- 
mens, some  w^hitish  material  can  be  expressed.  Their  consistence  is  firm 
and  solid,  and  their  colour  either  that  of  the  skin  or  a  shade  of  pink. 
Sometimes  a  reddish  areola  surromids  each.  Though  usually  sessile,  they 
may  become  pedunculated.  Various  changes  may  happen;  they  may 
inflame  and  ulcerate,  the  base  takmg  on  a  degree  of  induration.  From  the 
inner  surface  thus  extruded,  a  cutaneous  horn  may  sprout.  Often  a 
moderate  itchiness  accompanies  them.  Not  very  common,  it  is  chiefly 
seen  in  young  persons.  After  a  duration  of  uncertain  length,  many  months 
perhaps,  it  spontaneously  disappears.  The  disease  is  undoubtedly  com- 
municable. Pick,  by  inoculation,  has  shown  that  the  earliest  traces 
become  apparent  in  about  three  months,  and  as  many  more  elapse  before  the 
customary  size  is  attained.  Numerous  cases  have  occurred  in  frequenters 
of  the  Turkish  bath. 

The  nature  of  the  ailment  has  been  the  subject  of  much  discussion,  its 
structure  has  a  resemblance  to  that  of  an  acinous  gland,  but,  as  Unna 
remarks,  we  do  not  find  remains  of  sebaceous  glands  in  the  little  tumours, 
nor  evidence  of  transitional  stages.  Though  it  is  only  found  where  such 
or  analogous  labial  glands  occur,  it  would  seem  that  it  arises  in  the  prickle 
layer  of  the  epidermis.  There  is  a  down  growth  and  extension  of  separate 
epithelial  areas,  and  these,  by  space  exigencies,  are  forced  into  the  gland- 
like shape.  In  the  central  portion  part  of  the  prickle  cells  are  converted 
into  a  colloid  mass,  part  retaining  their  reticular  textm-e ;  these  are  the 
pecuHar  bodies  regarded  by  some  as  animal  parasites,  psorosperms  or 
coccidia.     The  medium  of  contagion  has  not  yet  been  isolated. 

Since  the  disease  will  spontaneously  disappear,  even  though  only  after 
a  time,  it  is  probably  the  best  treatment  to  touch  each  once  or  oftener  with 
pure  liquid  carbolic  acid,  which  causes  them  to  wither  without  leaving  any 
trace, 

DAEIEE'S  DISEASE. 

A  disease  which  seems  to  bear  a  degree  of  relationship  to  molluseum 
€ontagiosum,  referred  to  by  Wilson  as  ichthyosis  sebacea  cornea,  but  of 
which  Darier,  in  conjunction  with  Thibault,  gave  a  clear  pathological 
account.  Only  a  dozen  cases  have  been  recorded.  It  begins  on  the  face  or 
trunk,  but  extends  from  thence,  reaching  its  acme  in  the  inguinal  folds  and 
axilla  or  scalp.  The  earliest  lesions  are  pinhead-sized  firm  papules,  pale  at 
first,  but  becoming  purpHsh  or  brownish  red.  These  fiatten,  and  become 
covered  with  a  plug-hke  crust,  firmly  adherent,  and  brownish,  grey,  or 
yellowish.  This  on  removal  is  seen  to  be  embedded  in  a  funnel-shaped 
depression,  bounded  by  an  annular  border,  generally  corresponding  to  a 
pilo-sel:)aceous  follicle.  The  palms  are  dry,  the  skin  tense,  and  the  nails 
distorted.  The  elements  multiply,  scratching  may  cause  bleeding,  horny  pro- 
jections may  arise;  or,  in  parts  such  as  the  groin,  vegetations  appear,  exudmg 
an  offensive  pus,  or  covered  with  malodorous  accretions.  The  health  is 
little  affected,  and  the  condition  is  a  chronic  one.  There  are  affections 
which  look  like  mild  examples,  such  as  have  been  described  by  Colcott  Fox 
as  acne  scrofidosorum,  or  by  myself  as  impetigo  varioliformis.  These  usually 
occur  in  children,  the  eruption  consisting  of  flat,  small  papules,  with  a 
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central  sulphur-yellow,  conical,  firm  crust.  The  disease  is  to  some  extent 
contagious.  Bodies,  in  aspect  like  coccidia,  are  found  in  the  epithelial 
cells,  and  though  opinion  as  to  these  is  still  divided,  the  preponderance  is  in 
favour  of  this  being  simply  a  form  of  hyaline  degeneration,  analogous  to  that 
in  molluscum  contagiosum. 

The  treatment  of  the  cases  reported  has  not  been  successful.  The 
indications  to  be  followed  are  the  employment  of  prolonged  warm  sulphur 
baths,  and  the  use  of  resorcin  in  soap  or  as  a  pretty  strong  ointment. 


XANTHOMA. 

Spots  or  nodules  of  the  skin,  assuming  various  shades  of  yellow,  may  be 
localised  particularly  on  the  eyelids,  or  generally  distributed,  and  then 
sometimes  found  on  the  mucous  and  serous  membranes,  which  develop 
slowly.  It  was  first  described  briefly  by  Eayer,  more  fully  by  Addison  and 
G-uU.  ■  Hutchinson  has  contributed  largely  to  our  knowledge.  There  is  a 
variety  or  related  disease  met  with  in  association  with  glycosmia,  only 
definitely  recognised  within  the  last  fifteen  years  or  so. 

Etiology.  — Xanthoma  of  the  eyelids  is  more  common  in  females ;  it 
exhibits  decided  family  prevalence,  and  may  be  hereditary.  Hutchinson 
regards  it  as  a  direct  consequence  of  frequent  disturbance  of  pigmentation 
of  the  eyelids,  by  whatever  cause  produced.  Eepeated  attacks  of  migraine 
have  in  many  instances  preceded  it.  In  generahsed  xanthoma  non- 
obstructive jaundice  has  been  present  at  some  time,  in  a  proportion  of 
cases,  in  others  hepatic  enlargement,  digestive  troubles,  and  lithiasis  have 
been  noticed.  The  relation  to  diabetes  is  undeniable ;  it  may  be,  as  Torek 
and  Johnston  hold,  an  irritative  process,  the  irritation  being  supplied  by 
the  excess  of  glucose,  or  some  faulty  product  of  metabolism  circulating  in 
the  blood. 

Pathology. — Pathologically,  in  xanthoma  of  the  eyelids  we  find,, 
according  to  Unna,  the  cutis  transformed  into  perivascular  cords,  which, 
separated  by  large  lymph  spaces,  lie  loosely  over  one  another.  Within  the 
lymph  spaces  there  is  a  special  form  of  fat,  consisting  of  very  small 
elements.  These,  when  closely  packed,  give  rise  to  mulberry  or  fish-roe- 
like conglomerations,  the  so-called  xanthomatous  masses.  There  occur  also 
numerous  spindle  cells,  with  large,  single,  vesicular  nuclei.  In  xanthoma- 
multiplex  and  diabeticormn  there  are  large  cellular  areas,  with  no  special 
relation  to  the  vessels,  which  undergo  a  central  fatty  change.  In  the 
diabetic  form  the  mflammatory  changes  are  more  marked. 

Xanthoma  Palpebkaeum. 

This,  the  most  frequent  form,  is  characterised  by  the  appearance  of 
yellow  patches  on  the  eyelids.  These  manifest  themselves  usually  in  adult 
or  middle  life,  but  may  occur  in  childhood.  Their  earhest  situation  is  near 
the  inner  canthus  of  the  left  eye,  gradually  increasing  and  extending  till  a 
semicircle  is  produced.  The  right  eyelid  is  secondarily  invaded,  a  fairly 
symmetrical  arrangement  being  eventually  assumed.  The  individual  lesions 
are  flat  or  slightly,  exceptionally  markedly,  prominent,  soft,  smooth,  and 
well-defined.  The  lids  are  commonly  pigmented.  They  give  rise  to  no 
subjective  sensations.  Having  reached  a  certain  size,  they  cease  to  enlarge, 
but  do  not  disappear. 
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Xanthoma  Multiplex. 

This  is  a  rare  form,  and  is  encountered  both  in  children  and  adults. 
It  may  commence  on  the  eyelids,  extend  to  them,  or  leave  them  intact. 
The  yellow  spots  and  areas  are  scattered  over  the  body,  in  particular  on 
the  flexures  of  the  palms,  soles,  elbows,  knees,  and  joints  of  the  fingers. 
On  these  latter  situations  a  tuberculous  in  place  of  a  fiat  patch,  with  fine 
vascular  tufts  on  it,  may  develop.  The  skin  has  frequently  a  generalised 
yellow  tint.  Tuberous  or  giant  forms  have  occurred.  It  is  possible  for 
the  disease  to  disappear  completely. 

Xanthoma  Diabeticorum. 

Though  most  of  the  cases,  amounting  to  rather  over  twenty,  which 
have  been  recorded,  occurred  in  persons  whose  urine  contained  more  or  less 
sugar,  this  was  not  invariable.  The  patients  were,  however,  usually  obese. 
The  eruption  first  shows  itself  on  the  outer  aspect  of  the  extremities, 
especially  of  the  forearm.  It  appears  suddenly,  spreading  continuously 
or  intermittingly  to  other  regions.  It  is  found  on  the  knees  and  elbows, 
nates,  and  mucous  membrane  of  the  m.outh,  not  on  the  eyelids  apparently, 
unless  a  peculiar  case  reported  by  Darier  is  accepted  as  purely  this  form. 
While  no  special  sensations  precede  its  appearance,  when  developed, 
marked  pruritus  or  tenderness  is  complained  of.  The  lesions  are  firm, 
discrete  nodules,  wholly  reddish  or  pinkish,  or  with  a  yellow  point  in  the 
centre.  They  are  seated  at  hair  follicles  as  a  rule.  After  an  indefinite 
period  the  eruption  vanishes,  leaving  no  trace,  but  it  has  been  known  to 
relapse  concurrently  with  an  aggravation  of  the  glycosuria. 

Treatment. — Owing  to  the  situation,  excision  is  inadmissible  in 
xanthoma  of  the  eyelids ;  improvement  has  been  reported  by  electrolysis. 
Partial  success  has,  according  to  Darier,  followed  the  application  of 
perchloride  of  mercury  in  collodion.  Besnier  recommends  the  long-con- 
tinued administration  of  turpentine  internally.  In  xanthoma  diabeticorum, 
all  remedies  which  act  beneficially  on  the  glycosuria,  favour  the  dis- 
appearance of  the  eruption.  Codeine,  in  doses  to  suit  the  case,  and 
menthol  soap,  with  an  ichthyol  lotion,  soon  caused  the  irritable  spots  to 
wane  in  a  case  of  mine. 


COLLOID  DEGENEEATIOK 

Wagner  first  described  this  rare  condition  as  colloid  milium  in  1866. 
Since  then  cases  have  been  reported  by  Besnier,  Liveing,  Feulard,  and  others. 
This  apparently  may  occur  at  any  age,  and  gives  rise  to  no  subjective 
sensations.  It  consists  of  nodules,  usually  localised  on  the  upper  half  of 
the  face,  but  occasionally  developing  on  the  neck,  upper  part  of  the  chest, 
and  arms.  They  may  be  from  a  pinhead  to  a  pea  in  size,  are  hard  to  the 
feel,  embedded  in  the  cutis,  of  the  same  colour  as  the  skin,  or  yellowish  or 
brownish  red.  On  the  face,  at  least,  they  have  a  translucent  appearance, 
which  causes  them  to  look  like  vesicles.  If  incised  or  squeezed,  a  trans- 
parent gelatinous  mass  is  extruded.  Phillipson  has  shown  that  it  is  an 
epithelial  overgrowth  which  has  undergone  a  colloid  degeneration,  but 
Unna  thinks  the  process  a  more  complex  one.  In  treatment,  if  desired, 
electrolysis  might  be  tried. 
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TUBEKCULOUS  AFFECTIONS. 

The  discovery  of  the  bacillus  of  tubercle  by  Koch,  and  its  subsequent 
identification  in  quite  a  class  of  cutaneous  diseases,  has  modified  our 
conceptions  with  regard  to  a  number  of  skin  affections.  The  best  known 
and  the  commonest  is  lupus  vulgaris. 

Etiology.  — All  forms  of  tuberculosis  of  the  skin  are,  as  regards  their 
commencement,  most  prone  to  attack  the  young ;  lupus,  at  least,  originates 
principally  in  childhood.  It  is  more  common  in  females  than  in  males, 
and  from  the  fact  that  its  earliest  situation  is  generally  an  exposed  part, 
the  germs  may  have  been  implanted  in  a  minute  lesion  of  continuity. 
There  are  occasional  instances  where  the  disease  is  widely  spread,  or 
nearly  quite  symmetrical,  the  individual  patches  being  coeval.  These 
are  difficult  to  explain  on  the  inoculation  theory.  The  general  health 
in  lupus  patients  is  often  apparently  excellent,  yet  such  are  seldom  long 
lived. 

Pathology. — Unna  has  shown  that  the  lupus  new  growth  may  be 
placed  under  one  of  two  categories,  that  circumscribed  and  tending  to 
encapsulation ;  and  that  which  is  diffuse  and  tending  to  extension.  While 
bacilli,  indistinguishable  by  any  of  our  present  methods  from  those  of 
tubercle,  are  found  in  sparing  numbers  in  the  giant  cells  of  the  lupus 
nodule,  it  is  probable  that  these  are  not  the  only  forms  under  which  the 
infectious  agent  presents  itself ;  Hallopeau  states  that  zoogloea  have  like- 
wise been  discovered.  It  is  widely  accepted  that  in  these  organisms  we 
have  the  cause  of  irritation.  The  nodule  is  composed  of  a  delicate  reti- 
culum containing  a  mass  of  cells  with  granular  protoplasm  and  large 
vesicular  nuclei.  These  are  deeply  set  in  the  cutis,  of  which  the  vessels 
and  fibrillar  structure  are  by  them  pushed  aside.  Giant  cells  arise  inside 
this  mass,  which,  as  it  increases  by  cell  proliferation,  exerts  pressure  on 
the  surrounding  healthy  corium,  thus  favouring  encapsulation.  Within 
the  giant  cells  the  bacilli  may  remain  imprisoned  and  dormant,  but  not 
dead,  for  an  indefinite  time,  thus  accounting  for  recurrences  or  fresh  out- 
breaks after  the  lapse  of  years.  Some  skins,  however,  offer  a  greatly 
diminished  resistance,  and  the  cells  of  the  lupus  granuloma  infiltrate  them- 
selves along  the  vessels,  and  insinuate  themselves  into  the  lymph  spaces. 
This  is  typically  seen  in  the  florid  and  erythematous  forms,  in  which, 
clinically,  it  is  difficult  to  discover  nodules.  The  constituents  of  the  bacilli 
alone  or  their  toxines  may  occasion  a  high  degree  of  sero-fibrinous  inflam- 
matory action  in  the  neighbourhood  of  the  lupus  tissue,  giving  rise  to 
exudation  and  crust  formation.  This  occurs  chiefly  in  the  diffuse  form. 
It  is  a  disputed  question,  whether,  in  ulcerated  lupus,  there  is  a  mixed 
infection  with  pyogenic  organisms  in  addition  to  the  bacilli,  or  whether  the 
tuberculous  poison  singly  possesses  the  liquefactive  power,  which,  in  excess, 
gives  rise  to  rapid  destruction,  comparable  to  the  phagedaena  in  syphilis. 
In  some  instances,  a  hardening  of  the  lupus  infected  area  arises,  proceeding 
from  an  increased  growth  of  the  normal  adjacent  connective  tissue,  and 
this,  while  it  tends  to  obliterate  the  lupus  new  growth,  leads  also  to  a 
keloidal  condition  in  the  imperfect  scar,  shown  as  bands  or  ridges,  seen 
frequently  after  scraping  operations.  In  tuberculosis  of  the  skin,  the 
bacilli  are  much  more  abundantly  present  than  in  lupus,  and  this  may 
partly  explain  the  greater  destruction  within  a  given  area ;  this  is,  however, 
partly  due  to  the  weak  state  of  the  tissues  in  such  cases.      The  tuber- 
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cnlous  gumma  has  its  source  in  a  tuberculosis  of  the  lymphatics  of  the 
subcutaneous  tissue. 

Symptoms. — The  clinical  features  must  be  considered  under  the 
different  varieties  which  occur'. 

Lupus  A'^ulgaeis. 

The  primary  eruption  in  lupus,  the  determination  of  which  at  any  stage 
enables  one  almost  with  certamty  to  recognise  it,  consists  of  nodules,  the 
size  of  a  pin-head  or  millet  seed,  of  a  yellowish  brown,  somewhat  translucent 
aspect,  deeply  embedded  hi  the  coiium,  and  characterised  by  remarkable 
indolence  and  persistence.  Shghtly  prominent,  their  surface  is  smooth. 
The  nodule  may  be  masked  by  hyperaemia,  but  if  this  is  dispersed  by 
pressing  with  a  glass  plate,  Unna's  diascope,  it  comes  mto  ^iew,  though 
somewhat  blurred  at  its  margins.  Though  occasioning  no  subjective 
sensations,  there  is  a  degree  of  tenderness  ehcited,  when  the  part  is 
squeezed.  The  softness  of  the  growth  is  shown  by  the  readiness  with 
which  a  probe  can  be  made  to  penetrate  it. 

These  nodules,  by  their  increase  in  number  and  aggregation,  produce 
patches  of  irregular  outline,  and  raised  above  the  surface.  If  extending,  a 
zone  of  congestion  surrounds  it.  The  whole  area  is  not  composed  of  lupus 
tissue ;  part  is  a  species  of  sero-fibrinous  inflannnation,  ^ith  a  greater  or 
less  amount  of  concuiTent  vascularity,  a  feature  strongly  marked  m  certain 
cases.  If  the  patch  be  of  long  standing,  it  may  include  islets  of  scar,  and 
its  colour  may  be  a  dull  purplish  tint  from  venous  stagnation.  The  general 
appearance  of  the  surface  is  glossy,  but  flakes  of  cuticle  adhere  to  it,  and 
tend  to  scale  off.  In  other  examples  part  of  the  patch  bears  crusts,  which, 
though  chiefly  attached  by  their  margins,  are  rather  hard  to  remove. 
Beneath  them  there  is  either  a  raw,  exuding,  granular  bleeding  space,  or  an 
excavation  filled  with  purulent  fluid. 

There  may  be  but  one  or  many  such  patches,  arranged  irregularly  on 
any  region.  The  face  and  extremities  constitute  the  commonest  situations, 
the  scalp  the  rarest.  The  tendency  is  towards  slow  though  sure  extension, 
and  this  too  often  in  spite  of  well-devised  methods  of  treatment.  One  or 
more  patches  may  unaccountably  wholly  become  absorbed,  and  leave 
merely  a  smootli  white  cicatrix,  while  others  go  on  growing  larger.  In  the 
end  a  pink  inelastic  tissue  takes  the  place  of  the  lupus,  apt  in  itself  to 
become  afresh  the  seat  of  lupus,  hence  not  a  sound  scar.  This  may  in 
time  acquire  a  degree  of  whiteness  and  pHancy.  It  is  not  so  prone  to 
shrink  with  age  as  scar  tissue  in  general. 

Lupus  may  assume  the  serpiginous  type,  in  which  the  nodules  are 
arranged  as  a  band  from  a  quarter  to  half  an  inch  broad,  exposing  a 
crenated  and  advancing  edge,  which  presents  a  well-defined  erythematous 
halo.  There  is  usually  a  good  deal  of  crusting  on  the  siu'face,  but  in 
its  wake  is  scar  tissue.  It  is  more  frequent  on  the  neck,  trunk,  and 
extremities  than  on  the  face. 

Another  variety  is  lu2Jus  terrucosus.  This  is  principally  met  with  on 
the  knuckles,  back  of  the  hands,  wrists,  and  feet,  but  occasionally  else- 
where: There  is  added  to  the  lupus  new  growth,  epithelial  hypertrophy, 
associated  with  elongation  of  the  papillfe.  There  is  warty  excrescence 
superadded  to  the  lupus  patch,  which  here  takes  the  form  of  a  dusky  red 
or  violet  tubercle.  Some  of  these  remain  smooth,  others'  in  part  become 
warty.     Pus  can  often  be  made  to  ooze  from  the  tubercles,  or  from  between 
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the  papillomata.  There  is  not  much  pain,  more  a  feeling  of  tension  from 
the  limitation  of  movement.  It  extends  slowly  at  the  periphery,  but  also 
by  formation  of  new  foci,  and  heals  with  the  production  of  a  white  scar. 
Closely  allied  to  this  is  the  post-mortem  wart,  verruca  necrogenica,  caused 
by  handling  animal  tissues  infected  with  tubercle.  It  is  thus  found  in 
butchers  and  cooks,  as  well  as  in  those  conducting  frequent  autopsies. 
There  is  first  a  small  red,  smooth  nodule,  on  which  a  pustule,  and  subse- 
quently a  warty  papilloma  develops.     It  may  persist  indefinitely. 

Various  complications  may  occur.  Thus,  especially  on  the  upper  lip, 
solid  lymphatic  oedema,  giving  rise  to  liq^us  hyiiertrojyhicus,  is  seen.  Or  the 
cellular  lupus  growth  is  trivial  in  comparison  with  the  widespread  per- 
sistent erythema  associated  with  it.  Though,  in  general,  the  characteristic 
nodules  can  be  made  visible  by  stretching  the  skin,  yet,  as  it  sometimes 
assmnes  the  butterfly  shape  on  the  nose  and  cheeks,  it  has  been  termed  by 
Leloir,  lu2nts  vulgaris  eryiheniatodes.  Again,  soft,  papillary,  readily  bleed- 
ing, spongy  vegetations  may  sprout  from  the  base  of  the  lupus  ulcer,  as 
from  those  due  to  other  causes.  The  bones  and  periosteum  may  become 
diseased,  or  conversely,  lupus  of  the  skin  may  be  secondary  to  tuberculous 
disease  of  bone.  Erysipelas  and  lymphangitis  may  attack  at  any  time,  and 
while  a  temporary  improvement  follows,  this  is  succeeded  by  increased 
rapidity  of  spread,  and  also  by  a  condition  of  elephantiasis. 

Miliary  Tuberculosis. 

This  is  seldom  encountered  save  in  those  suffering  from  advanced 
tuberculosis  of  internal  organs.  There  is  an  absence  of  the  yellowish 
brown  nodules  of  lupus,  while  it  is  found  close  to  those  orifices  of  the  body 
where  skin  and  mucous  membrane  join.  As  usually  seen,  there  are 
shallow  ulcers,  exuding  a  scanty  secretion,  and  with  a  reddish  yellow 
granular  floor. 

Under  the  term  lichen  scrofulosorum  Hebra  described  an  eruption 
which,  if  not  yet  definitely  proved  tuberculous  by  the  discovery  of  the 
bacillus,  is  at  least  one  occurring  in  the  scrofulous,  or  persons  predisposed 
to  this  class  of  ailment.  It  is  characterised  by  brownish  red  papules, 
about  the  size  of  a  pin-head,  chiefly  localised  at  the  mouths  of  follicles, 
covered  wdth  fine  scales,  or  bearing  a  minute  pustule,  though  some  are 
shiny.  They  pursue  a  chronic  com'se,  are  scattered  in  groups  or  circles  on 
the  back  and  abdomen,  and,  after  persisting  for  months,  disappear.  Only 
moderate  itchiness  accompanies  them,  but  the  lymphatic  glands  in  the 
neighbourhood  are  usually  enlarged.  Seborrhoeic  eczema  of  the  scrotum 
or  groins  may  be  associated  with  it,  or  acne-like  pustules  may  form  on  the 
legs.  It  is  seldom  encountered  save  in  childhood  or  adolescence.  Sack 
and  Jacobi  regard  it  as  a  mild  manifestation  of  tuberculosis,  Besnier  as  a 
form  of  folliculitis,  special  to  the  scrofulo-tuberculous,  but  it  is  not  entirely 
follicular  in  situation.  The  treatment  originally  suggested  by  Hebra  is 
always  effectual.  This  consists  in  the  application  of  cod-liver  oil  extern- 
ally and  its  administration  internally. 

The  Tuberculous  Gumma. 

Tliis  is  most  common  in  the  skin  over  inflamed  glands  in  scrofulous 
persons,  but  it  may  occur  independently  as  subcutaneous  nodules,  which 
enlarge,  encroach  on  the  integument,  liquefy  and  burst.      The  resulting 


NEW  FORMATIONS.  457 

iilcer  has  the  characters  of  the  strmnous  sore.  The  edges  are  thin  and 
undermined,  the  base  covered  with  flabby,  indolent  granulations.  There  is 
little  tendency  to  heal,  but  if  it  does,  a  puckered  scar  is  produced. 

Diagnosis  and  prognosis. — In  the  diagnosis  of  lupus  it  is  most 
important  to  search  carefully  for  the  primary,  yellowish  brown,  painless 
nodules,  either  by  stretching  the  skin,  or  by  examining  it  through  a  plate 
of  glass,  which  blanches  it  and  brings  them  into  relief.  Its  slow  progress 
and  usual  history  of  a  commencement  in  early  life  come  in  as  auxiliaries. 
From  tertiary  syphilis  the  discrhnination  is  not  always  easy.  This  in  the 
inherited  form  may  commence  early,  but  the  rate  of  advance  is  rapid  when 
compared  with  lupus,  and  the  test  of  treatment  is  available.  Eodent  ulcer, 
rarely  begins  before  30,  is  seldom  multiple,  and  originates  as  a  semi- 
translucent  nodule,  or  as  a  wart,  or  sebaceous  accumulation,  on  the  upper 
half  of  the  face.  Lupus  itself  in  exceptional  cases  may  undergo  a  cancerous 
change.  The  prognosis  depends  mainly  on  early  recognition,  and  the 
institution  of  active  treatment,  when  the  disease  is  circimiscribed.  Unless 
this  is  done,  extension  is  certain. 

Treatment. — If  the  patch  of  lupus  is  small,  it  may  be  got  rid  of  by 
careful  excision,  or,  after  thorough  scraping,  the  surface  may  be  cauterised 
with  fuming  nitric  acid.  Should  catarrhal  complications,  sho^vn  by  break- 
ing down  and  crusting,  be  present,  scraping  again  gets  rid  at  once  of  a  mass 
of  imhealthy  tissue.  This  procedure,  however,  is  inapplicable,  or  at  least 
is  too  radical  a  measure  when  the  nose  is  affected,  a  situation  where  it  is 
most  desirable  to  save  any  remnants  of  epithelium  as  foci  for  cicatrisation. 
Here,  multiple  scarification,  a  process  of  cross-hatching,  with  a  fine  knife, 
repeated  time  after  time,  gives  better  final  results.  In  all  these  instances 
healing  is  best  promoted  by  dressing  with  pieces  of  Unna's  zinc  ichthyol 
salve  muslin.  The  parts  may  now,  or  from  the  first,  if  the  surface  is 
unbroken,  and  particularly  if  extensive,  be  treated  with  various  strengths 
of  Unna's  salicylic  and  creasote  plaster  muslin.  Pieces  are  to  be  closely 
apphed  daily,  commencing  with  the  higher  percentages,  and  tapering  off 
with  the  lower,  the  surface  being  carefully  cleansed  at  each  renewal,  and 
the  treatment  being  persevered  in  till  the  white  and  soddened  epidermis 
seems  studded  with  a  series  of  small  red  pits,  or  the  pain  complained  of, 
which  is  at  first  intermittent,  becomes  too  severe  to  be  borne.  The  zinc 
ichthyol  salve  muslin  is  substituted  till  heaHng  is  complete,  when  the  cycle 
may  be  repeated.  This  may  be  alternated  with  other  methods.  If  the 
patches  are  numerous  and  extensive,  painting  them  with  pure  carboHc  acid, 
at  intervals  of  a  week  or  ten  days,  may  be  resorted  to,  a  few  only  being 
treated  at  a  time,  to  ob\'iate  danger  of  absorption.  Or,  as  has  been  recently 
suggested  by  Unna,  they  may  be  painted,  at  intervals  of  a  few  days,  with 
the  Hq.  antimonii  chloridi.  If  few  in  number  and  small  in  area,  a  10  per 
cent,  pyrogalhc  acid  ointment  in  vaseline,  applied  twice  a  day  for  four  or 
six  days,  may  be  used,  then  the  salve  mushn  or  zinc  ichthyol  ointment, 
till  healed.  Exposure  to  the  X-rays  at  intervals,  with  due  precautions, 
has  recently  been  found  to  produce  improvement,  but  whether  a  definite 
cure  can  in  this  way  be  obtained,  it  is  as  yet  too  early  to  determine. 
Much  the  same  may  be  said  of  Finsen's  light  treatment,  as  carried 
out  at  his  Institute  at  Copenhagen.  Both  methods  appear  to  act  more 
directly  on  the  soil  than  on  the  bacillus.  By  these  means  the  number 
of  the  nodules  is  gradually  reduced,  till  in  favourable  cases  they  can 
be  distinctly  isolated.  Each  may  then  be  bored  out  with  a  dental 
burr,  and  a  pointed  piece  of  wood,  dipped  in  acid  nitrate  of  mercury. 
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inserted,  or  the  point  of  a  fine  Paquelin  cautery.  For  lupus  verrucosus 
the  salicylic  collodion,  or  a  pretty  strong  specimen  of  Unna's  salicylic 
and  creasote  plaster  muslin,  applied  and  changed  twice  daily,  best 
removes  the  warty  accumulations.  The  case  is  then  reduced  to  the  con- 
dition of  simple  lupus,  and  can  be  dealt  with  as  such.  From  the  state  of 
the  patient,  cure  of  miliary  tuberculosis  is  scarcely  to  be  expected.  The 
tuberculous  gumma,  when  fluctuation  is  perceptible,  should  be  opened  and 
scraped  out.  The  successful  treatment  of  tuberculous  affections  of  the  skin 
needs  great  patience  and  perseverance  on  the  part  of  sufferer  and  doctor. 


LUPUS  EEYTHEMATOSUS. 

A  disease  in  nature  allied  to  inflammation,  since  there  is  cellular 
infiltration  round  the  vessels,  but  characterised  clinically  by  the  formation 
of  erythematous  discs  or  patches,  usually  with  a  raised  margin  and  scaly, 
but  sometimes  smooth,  depressed  centre,  leaving  more  or  less  permanent 
scarring.  Though  Hebra  seems  to  have  been  the  first  to  offer  a  description 
under  the  name  of  seborrhoea  congestiva,  believing  that  the  morbid 
process  commenced  in  or  about  the  sebaceous  glands,  Cazenave  more  fully 
recognised  the  disease,  and  formulated  an  account  which,  in  the  main, 
holds  good  even  yet.  He  is  responsible  for  the  appellation  lupus  erythema- 
tosus, which,  though  possibly  technically  incorrect,  is  nevertheless  so  long 
established  that  neither  erythema  atrophicans,  suggested  by  Morris,  nor 
ulerythema  proposed  by  Unna,  nor  several  others,  have  been  able  to 
displace  it. 

Etiology. — It  has  been  met  with  in  children,  is  most  common  in  early 
adult  life,  but  may  appear  in  middle  age.  It  may  fade  and  relapse,  or,  after 
persisting  for  an  indefinite  period,  it  disappears,  its  previous  situation  being 
evidenced  by  a  white  and  thinned  condition  of  the  skin,  an  appearance, 
however",  frequently  seen  while  the  disease  is  in  an  active  state,  in  certain 
of  the  patches.  It  prefers  parts  specially  liable  to  sudden  variations  in 
blood  supply  from  their  distance  from  the  heart  and  outlying  situation, 
with  often  a  feebleness  in  the  peripheral  circulation.  Women  are  more 
frequently  attacked  than  men ;  its  subjects  not  rarely  die  of  tuberculosis 
or  belong  to  phthisical  families,  while  sometimes  tulaerculous  glands  are 
found  in  the  neighbourhood  of  the  patches.  At  the  same  time  the  con- 
nection between  tuberculosis  and  lupus  erythematosus  is,  for  the  present, 
more  a  matter  of  inference  than  proof. 

Pathology. — Pathologically,  it  is  an  inflammation  of  the  skin,  with 
marked  infiltration  of  mononuclear  cells  round  the  dilated  blood  vessels. 
There  is  oedema  of  the  tissues,  with  distension  of  the  lymphatics.  The 
elastic  tissue  is  preserved.  There  is  primary  hyperkeratosis,  sometimes 
epithelial  growth.  Peculiar  scales  are  formed,  with  horny  pegs,  which 
plug  the  follicles.  Finally,  there  is  atrophy  as  a  result  of  the  long  standing 
morbid  changes.  The  disease  does  not,  as  was  believed  by  Hebra,  neces- 
sarily begin  in  the  glands. 

Symptoms. — The  eruption  at  its  commencement  is  not  unlike  psoriasis. 
There  are  small  yellowish  brown  or  purple-red  spots,  with  a  well-defined  edge, 
and  a  slightly  depressed  centre,  which,  though  smooth  at  first,  soon  becomes 
invested  with  dry,  greyish,  splintery  scales.  These  are  firmly  adherent, 
but  if  forcibly  removed,  have  thready  tags  beneath,  drawn  out  of  the  hair 
follicles.     Further  advance  may  be  due  to  the  appearance  of  new  spots,  or 
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to  the  increase  in  size  of  the  original  ones,  or  to  both.  Horn}^  comedones 
may  be  seen  near  the  margins.  The  large  part  which  erythema  plays  is 
manifested  by  the  almost  total  fading  under  pressm-e.  Symmetry  of  dis- 
tribution is  the  rule.  The  nose  and  adjacent  portions  of  the  cheeks  are  often 
so  affected  as  to  convey  the  idea  of  a  butterfly ;  the  lobes  of  the  ears— a  very 
characteristic  situation — the  hands,  and  rarely  the  feet,  are  the  localities 
most  frequently  attacked.  Complaint  of  itchiness  or  of  burning  sensations 
may  be  made,  frequently  merely  of  disfigurement. 

So  superficial  may  the  process  be,  that  it  seems  only  a  persistent 
erythema;  or  a  considerable  amount  of  plastic  thickening  exists.  The 
latter  approximates  in  aspect  to  lupus  vulgaris.  A  rare  variety  is  that 
named  the  tclangiedic  by  Crocker.  In  it,  interspersed  among  the  more 
ordinary  lesions,  are  areas  where  the  capillaries  exhibit  considerable  dilata- 
tion. Another,  still  more  infrequent,  is  the  exanthematic.  Here,  in 
adcUtion  to  the  ordinary  sites,  the  trunk  and  extremities  are  invaded. 
There  are  large  blotches  of  a  deep  crimson  red,  more  or  less  completely 
covered  with  scales.  A  cachectic  condition  is  associated  with  such,  and 
they  tend  to  end  fatally.  Unlike  lupus  \uilgaris,  it  is  often  encountered  on 
the  scalp,  leading  to  baldness.  While  conunon  enough  on  the  backs  of  the 
hands,  it  is  sometimes  seen  on  the  palms,  there  it  is  very  purely  ery- 
thematous, and  does  not  leave  scars. 

Diagnosis  and  prognosis.— Careful  search  for  cicatrices  is  essential^ 
as,  if  such  are  discovered,  this  would  exclude  eczema,  psoriasis,  and  tinea 
circinata.  This  is  particularly  the  case  with  the  exanthematic  form.  Lupus 
vulgaris  can  generally  be  differentiated  by  the  absence  of  the  soft  yellowish 
brown  nodules.  These  are  masked,  however,  in  lupus  verrucosus  by  the 
warty  accretions,  and  on  the  hands  there  may  be  difficulty.  "When  these 
have  been  got  rid  of,  the  nodules  become  visible.  From  chilblains  on  the 
hands,  the  persistence  of  lupus  erythematosus  durmg  the  summer,  and  the 
scaliness,  will  discriminate.  The  telangiectic  cases  look  a  little  like  acne 
rosacea,  but  there  are  no  pustules  and  there  is  marked  scarring.  Crocker 
has  described  a  case  where  it  closely  resembled  lichen  planus,  but,  while 
confusion  as  to  the  eruption  on  the  hands  is  possible,  lichen  planus  rarely, 
if  ever,  attacks  the  face.  From  a  persistent  erythema  elevatmn  it  may  be 
nearly  impossible  to  separate  it.  A  recurrent  erythematous  syphiloderm 
is  of  more  irregular  distribution,  and  of  shorter  duration,  when  the  area  is 
taken  into  consideration.  If  on  the  scalp,  the  hairs  must  be  examined  to 
eliminate  favus.  Lupus  erythematosus  is  notoriously  resistant  to  treatment,, 
therefore  a  guarded  prognosis  must  be  given;  and  though  the  disease,  except 
in  the  exanthematic  form,  is  not  a  dangerous  one,  still  many  observers 
have  remarked  that  the  subjects  of  it  are  not  long  lived,  and  are  apt  to 
be  carried  off  by  some  intercm-rent  ailment. 

Treatment. — Mild  measures  steadily  persisted  with  are  incompar- 
ably superior  in  their  results  to  the  employment  of  the  active  remedies  so 
suitable  in  lupus  vulgaris.  The  more  pui^ely  erythematous,  too,  the  in- 
dividual case,  the  more  necessary  to  avoid  undue  stimulation.  Since  there 
is  at  least  an  analogy  with  seborrhoea,  if  not  association,  sulphur  in  some 
form  is  often  advantageous.  Bulkley's  formula,  consisting  of  1  drm.  each 
of  potassa  sulphurata,  sulphate  of  zinc,  and  glycerin,  in  4  oz.  of  water,  painted 
on  three  times  a  day,  may  do  good.  Or  1  drm.  of  glycerin  to  1  oz.  of  the 
dilute  liquor  plumbi  subacetatis,  as  suggested  by  Payne,  similarly  used^ 
is  applicable  to  many  instances.  Boeck  has  found  thiol  useful  as — I^  Thiol, 
aquce,  mucilag.  acacias,  aa  I'O  ;  ac.  pyrogallic,  0'5 — M.     Linear  scarification 
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of  the  margins  of  the  patches,  repeated  at  intervals  of  about  ten  days,  has 
a  distinctly  curative  effect,  and  this  is  increased  if,  as  W.  Anderson 
suggests,  the  surface  is  painted  subsequently  with  a  5  per  cent,  solution 
of  carbolic  acid.  Internally,  ichthyol,  3  to  5  minims  or  more,  freely 
diluted,  taken  twice  a  day,  does  good.  Quinine  in  full  doses,  as  recom- 
mended by  Payne,  5  grs.  given  from  three  to  six  times  a  day,  according 
to  the  degree  of  cinchonism  produced,  persevered  in  for  a  long  time,  has 
proved  valuable  in  rebellious  cases.  It  must  always  be  borne  in  mind  that 
a  spontaneous,  if  slow  recovery  is  probable,  and  therefore  caustics  should 
only  be  used  by  skilled  hands. 


SYPHILIS. 

A  contagious  malady,  which,  when  its  virus  has  been  implanted, 
exhibits  features  allying  it  with  the  exantliemata,  eruptions  on  the  skin 
after  a  period  of  incubation,  followed  in  some  cases  by  late  sequelte,  with 
immunity,  in  the  large  number  of  instances,  against  a  second  infection, 
and  transmissible  to  the  foetus. 

Syphilis  probably  dates  from  remote  antiquity ;  but  it  appears  to  have, 
in  historical  times,  spread  on  occasions  widely,  causing  extensive  ravages. 
Its  intensity  was  at  one  time  much  aggravated  by  the  excessive  and  in- 
judicious employment  of  mercury.  This  led  to  a  reaction  against  that  drug, 
and  its  condemnation  by  some.  The  disease  now  shows  much  milder 
features  on  the  whole,  in  part  attributable  to  more  rational  management. 

Etiology. — The  characters  are  such  as  might  with  good  reason  be 
ascribed  to  a  germ,  but  the  proof  that  the  bacillus  discovered  by  Lustgarten 
is  the  causal  agent  is  not  complete.  Introduction  may  take  place  at  any 
part,  though,  for  obvious  reasons,  this  is  most  frequent  on  the  genitals ; 
sometimes  the  point  of  entrance  cannot  be  discovered. 

Morbid  anatomy. — The  morbid  anatomy  of  the  s}^hihdes  is  com- 
paratively simple.  The  changes  mainly  consist  in  an  infiltration  of  cells  in 
the  neighbom^hood  of  the  vessels,  which  are  themselves  dilated,  but  the 
larger  ones  also  present  some  degree  of  the  alteration  which  has  been  termed 
endarteritis  obliterans,  a  narrowing  of  the  lumen  in  places  owing  to  a  fibrous 
increase  in  the  adventitia  or  the  media.  The  perivascular  cell  accumulation 
is  lasting,  so  that,  as  Xeumann  and  Unna  have  shown,  histologically  recognis- 
able remains  persist  round  the  vessels  after  every  syphihtic  eruption.  The 
indm-ation  of  the  chancre  is  due  to  a  thickening  and  hardening  of  the  tissue 
meshwork.  The  colour  of  the  syphilides  is  produced,  according  to  Unna, 
by  a  diminution  in  the  connective  tissue  element,  and  by  the  perivascular 
infiltration.  The  blood  shines  through  from  the  deeper  parts ;  the  amount 
of  cellular  investment  of  the  vessels,  combined  with  more  or  less  stasis, 
determines  the  tint.  Pigmentation  is  caused  by  changes  in  exuded 
haemoglobin.  Probably  much  of  the  eruption  is  occasioned  by  the  action 
of  toxines  created  by  the  as  yet  hypothetical  germ.  The  occurrence  of 
tertiary  lesions  is  promoted  by  alcohoHc  indulgence,  or  by  lowering 
influences,  as  privation  or  malaria ;  their  locality  is  often  determined  by 
some  injmy.  The  view  expressed  by  Unna  that  they  always  take  origin  in 
remnants  of  the  primary  or  secondary  tissue  changes,  cannot  be  un- 
reservedly accepted,  in  -siew  of  the  rarity  of  recmTence  in  the  site  of  the 
chancre,  and  of  their  development  in  women  who  have  received  mfection 
through    the   foetus,  but    have  never  shown  any  primary  or    secondary 
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symptoms.  They  are  certainly  most  frequently  seen  in  those  who  have 
been  inefficiently  treated  by  mercury  during  the  secondary  stage. 

Symptoms. — About  three  weeks  after  infection,  a  nodule  appears, 
indolent  in  nature,  unless  complicated  by  the  presence  of  other  animal 
poisons.  It  attains  the  size  of  a  pea,  but  may  be  larger,  and  in  course 
of  ten  days  is  a  distinctly  indurated  disc,  with  a  dark  red  centre,  not 
liable  to  ulcerate.  There  are,  however,  many  varieties  of  the  chancre; 
the  hardness  is  not  invariable,  may  be  indistinguishable  on  the  female 
genitals,  for  example,  or  a  colliquative,  extending,  destructive  process 
may  attack  it — sloughing  phagedasna.  Coincidently  with  the  develop- 
ment of  local  induration,  there  occurs,  usually,  enlargement  and  hardening 
of  the  neighbouring  lymphatic  glands — multiple  adenopathy,  as  it  has  been 
called.  This  may  not  have  become  absorbed  in  a  year,  while  the  indura- 
tion of  the  chancre  may  vanish  in  a  few  weeks,  or  last  for  several  months. 

Between  the  development  of  what  have  been  termed  secondary  symp- 
toms and  the  full  induration  of  the  chancre,  an  interval  of  two  to  four 
weeks  elapses.  Thus  these  do  not  manifest  themselves  till  from  seven  to 
twelve  weeks  after  infection.  Slight  malaise,  feverishness,  and  evening 
headache,  with  nocturnal  rise  of  temperature,  are  experienced.  A  degree 
of  anaemia  is  observed,  with  languor  and  aching  pains.  If  the  skin  of  the 
abdomen  and  chest  is  about  this  period  carefully  examined  in  a  clear  light, 
in  a  cool  atmosphere,  a  delicate,  dusky,  or  pinkish  mottling  can  be  noted. 
This  is  very  evanescent,  is  sometimes  the  sole  eruption,  and  may  pass  off 
unperceived.  Just  about  the  same  time  there  may  be  seen  some  conges- 
tion of  the  pillars  of  the  fauces,  symmetrical  superficial  ulceration  of  the 
tonsils,  or  even  little  milky-white  patches  on  the  inside  of  the  cheeks. 

So  far  the  symptoms  are  tolerably  uniform  and  simple,  but  from  this 
period  onwards  irregularity  of  the  manifestations  is  the  rule,  and  one  can 
never  foretell  in  what  fashion  the  subsequent  phenomena  may  declare 
themselves.  Certain  general  characters  are,  however,  common  to  syphil- 
ides,  and  are  of  value  in  distinguishing  them  from  the  cutaneous  eruptions 
which  they  simulate,  for  the  imitation  is  rarely  indeed  perfect ;  to  a  careful 
observer  it  will  be  found  lacking  in  some  particular.  Nor  does  the  erup- 
tion, as  a  whole,  preserve  a  constant  type ;  the  elements  are  incongruous ; 
some  degree  of  polymorphism  is  present  in  one  region  or  another.  It  is 
an  element  of  popular  belief  that  specific  eruptions  are  coppery  in  tint,  or 
resemble  raw  ham,  but  this  undergoes  modification  in  blondes  on  the  one 
hand,  and  in  brunettes  on  the  other,  while  in  the  old,_or  later  in  the  disease, 
a  brownish  purple  more  nearly  represents  the  shade.  In  certain  localities, 
or  should  the  skin  lesions  persist  long,  pigmentary  staining  remains  after 
the  changes  which  led  to  it  are  gone.  While  disposed  bilaterally,  usually 
symmetrically,  they  are  often  widely  distributed,  and  have  a  tendency  to 
occur  in  circles,  or  in  irregular  groups.  There  is  seldom  complaint  of  itchi- 
ness, or  any  subjective  sensations,  unless  in  cases  where  the  eruption 
develops  rapidly,  and  particularly  when  it  takes  the  papular  form.  The 
rule  of  examining  the  entire  surface  of  the  body  should  never  be  forgotten 
if  a  syphilide  is  suspected ;  thus  it  may  be  possible  to  trace  the  gradual 
evolution  of  one  form  of  secondary  lesion  from  another,  since  such  appear 
frequently  in  successive  crops,  overlapping  each  other  in  time.  Inquiry 
into  the  history  ought  always  to  follow,  not  precede,  the  topical  examination. 

One  of  the  commonest  of  the  early  secondary  eruptions  is  that  known 
as  the  papulosquamous.  It  is  sometimes  mistaken  for  psoriasis,  especially 
should  the  patient  have  reddish  hair ;  more  often,  however,  the  error  is 
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the  reverse,  the  shnple  ailment  being  held  to  be  the  specific.  It  is  scattered 
as  small  spots  from  a  pea  to  a  sixpence  in  size  over  the  body.  These  are 
usually  covered  with  dirty  whitish  scales,  very  seldom  showing  any  of  the 
silvery  lustre  of  psoriasis.  The  colour  varies,  but  is  apt  to  resemble  that  of 
ham,  becoming  darker  the  longer  it  lasts.  Interspersed  may  be  seen 
smooth  nodules,  or  on  the  face,  blotches  as  well.  During  retrogression 
the  scaliness  may  be  more  pronounced,  and  the  areas  affected  being  larger, 
it  appears  more  like  psoriasis.  When  this  in  turn  has  been  absorbed,  and 
the  patches  have  flattened  down,  a  brown  or  grey  stain  is  left,  or  there  is 
a  diminution  of  normal  pigment,  and  a  white  macule  is  perceptible.  Not 
so  commonly  in  Britain,  as  on  the  continent  of  Europe,  this  form  affects 
the  palms  as  a  symmetrical  eruption.  The  thickness  of  the  horny  layer 
gives  rise  to  more  flattening,  and  a  brownish  red  colour.  The  elements 
may  be  isolated,  crescentic,  or  irregularly  aggregated.  Desquamation  occurs 
in  scales  or  flakes,  and  the  eruption  may  still  be  traceable  here  when  it  has 
entirely  faded  elsewhere.  While  this  or  other  of  the  earlier  cutaneous 
manifestations  are  in  progress,  there  is  often  considerable  seborrhoea  of  the 
scalp,  with  patchy  thinning  of  the  hair,  which  at  the  same  time  is  dull  and 
lifeless,  or  there  may  be  iritis.  This  eruption  avoids  the  elbows  and  knees, 
favourites  of  psoriasis. 

In  situations  where  two  surfaces  are  constantly  or  frequently  in  con- 
tact, or  where  glandular  secretions  readily  accumulate,  the  moist  papule 
or  condyloma  is  found.  If  recent,  these  exhibit  a  more  or  less  lively  red 
colour,  with  a  soft,  velvety  feel,  not  unlike  plush.  A  thin,  acrid  sero-pus 
is  shed  over  and  around  them.  After  a  time  they  assume  a  dusky  bluish 
tint,  and  acquire  a  drier  surface.  Considerable  areas  may  be  so  invested, 
and  auto-inoculation  of  opposing  points  occurs. 

The  epidermic  hypertrophy  may  be  accompanied  by  papillary  over- 
growth, so  that  a  warty  aspect,  as  if  powdered  over,  is  given  to  the  papules ; 
this  has  been  called  the  vegetating  papule ;  or  the  coating  may  be  partly 
exudative,  partly  sebaceous,  producing  the  crusted  papule.  Between,  painful 
fissures  may  arise. 

The  small  papular  syphilide,  if  rare,  is  sometimes  rather  difficult  of 
diagnosis.  It  varies  from  a  pinhead  to  a  linseed  in  size,  is  bright  red 
at  first,  changing  into  a  brown  or  dusky  purple,  with  a  shining  top.  They 
are  numerous  over  the  breast,  abdomen,  arms,  and  shoulders,  more  scat- 
tered on  the  back  and  lower  limbs.  A  corymbose  arrangement  may  be 
adopted,  in  which  a  series  of  small  papules  are  pretty  regularly  set  round 
a  large.  They  disappear  slowly,  leaving  pigmentation  for  a  long  time. 
Lichen  planus  is  not  infrequently  mistaken  for  this.  Careful  search  should 
therefore  be  made  for  any  persisting  traces  of  constitutional  infection, 
though  such  may  not  be  very  evident,  as  the  small  papular  syphilide  is 
rather  a  late  secondary  lesion.  Pustules  may  be  fou.nd  here  and  there, 
never  in  lichen.  Itching  and  pigmentation  are  common  to  both,  but  the 
arrangement  in  the  patch  form  is  unusual  in  the  syphilide.  The  papular, 
as  indeed  other  syphihdes,  may  be  masked  by  the  coexistence  of  some 
other  skin  disease,  such  as  scabies. 

The  papular  syphilide  may  be  considered  the  basis  out  of  which  the 
pustular  develops.  Consequently  there  is  a  small  and  large  variety.  The 
greater  the  extent  to  which  the  papule  undergoes  this  purulent  liquefac- 
tion, the  more  severe  the  type  of  eruption.  In  some  cases  there  is*  a  vesi- 
cular stage  which  terminates  in  the  pustular  transformation.  There  may 
be  merely  an  intermixture  of  pustules  and  papules,  or  the  former  may  so 
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preponderate  as  to  constitute  the  most  striking  feature.  The  pus  dries 
into  a  crust,  beneath  which  is  a  superficial  ulcer,  healing  with  more  or  less 
scar.  An  inflammatory  areola  surrounds  the  pustule  when  at  its  height, 
replaced  eventually  by  pigmentation.  The  eruption  may  be  scanty  or 
abmidant,  and  dispersed  over  the  body.  It  has  been  confused  both  with 
varicella  and  variola,  but  if  there  should  be  difficulty  at  first,  the  lapse  of 
a  Kttle  time  will  clear  matters  up.  That  variety  of  acne  called  varioU- 
formis,  limited  to  the  face,  especially  the  forehead  and  neck,  presents  some 
resemblance,  but  the  restriction  to  these  regions  and  the  absence  of  come- 
dones and  of  constitutional  symptoms,  are  distinctive. 

Rupia,  though  a  form  of  pustular  syphihde,  generally  occurs  alone. 
The  iiifiltration  is  more  extensive  than  deep,  the  epidermis  being  soon 
raised  as  a  purulent  bulla.  This  by  absorption  becomes  a  crust,  but  the 
formation  of  pus  beneath  does  not  cease.  The  inflaromatory  area  aroimd 
extends,  and  secretion  goes  on  from  the  enlarged  surface.  Thus  the  result- 
ing scabs  are  progressively  raised  higher  and  higher,  shrivelling  up  at  the 
same  time.  A  pyramidal  pile  of  a  dirty  greenish  black  colour  is  built  up, 
surrounded  by  a  red  and  scaly  ring.  If  removed,  a  shallow  ulcer  covered 
with  a  thin  layer  of  pus  is  exposed.  With  fading  of  the  areola  cicatrisa- 
tion, beginning  in  the  centre,  proceeds,  though  slowly.  A  white  scar, 
ringed  for  a  period  with  a  brownish  stain,  permanently  marks  the  site. 
This  has  been  regarded  as  a  late  eruption,  but  it  may  appear  from  seven 
months  to  a  year  after  infection,  its  early  manifestation  being  evidence  of 
a  severe  form  of  disease.  It  may  be  confounded  with  ecthyma,  in  which 
the  pustules  are  indeed  large  and  angry,  but  conceal  an  abraded  sm-face, 
and  leave  a  macule,  not  a  scar.  Eupia  may  pass  into  a  chronic  phase, 
spreading  serpiginously  and  extensively. 

In  the  form  termed  the  ingmentary  syphilide,  yellowish  or  pale-brown 
stains,  occurring  independently  of  any  other  lesion  which  might  have  left 
them  in  subsiding,  are  seen,  particularly  on  the  sides  of  the  neck  in  women, 
far  less  often  in  men.  This  is  met  with  in  the  second  six  months  of  the 
disease,  and  vanishes  very  leisurely,  hardly  at  all  influenced  by  treatment. 

The  duration  of  time  within  which  the  symmetrical  or  secondary  erup- 
tions may  appear  is  somewhat  indefinite ;  all  may  have  faded  in  six  months 
or  less  from  the  infection,  or  traces,  if  no  more,  may  be  visible,  even  at 
the  end  of  two  years.  In  many  cases,  after  the  patient  regards  himself 
as  cured,  relapses  or  "  reminders  "  occur.  These,  while  preserving  more  or 
less  the  symmetrical  character,  are  usually  somewhat  limited  in  distribu- 
tion. They  take  the  form  of  scaly  patches  on  the  pahns  or  scrotum,  or 
sores  on  the  tongue.  Should  a  generalised  eruption  manifest  itself,  it 
assumes  the  type  of  a  scanty  papular  rash,  or  of  a  macular  or  roseolar 
efflorescence,  in  which  the  elements  are  few,  of  a  paler  rose  tint,  often 
imperfectly  rounded  or  annular.  They  are  fugacious,  or  yield  readily  to 
treatment,  have  no  prognostic  significance,  though,  as  Fournier  remarks, 
they  exert  a  depressing  and  discouragmg  effect  on  the  individual. 

It  is  customary  to  divide  syphilis  into  three  periods — the  primary,  or 
that  of  local  inocidation;  the  secondary,  or  period  of  generalised,  sym- 
metrical eruptions,  which,  be  it  treated  or  not,  commonly  terminates  m 
not  much  more  than  two  years  at  most.  It  may  sometimes  be  prolonged 
by  some  of  those  irregular  manifestations  just  alluded  to.  In  many  cases 
of  syphilitic  infection  with  this  the  disease  finally  ceases.  But  there  is  a 
residue,  in  which  sequelae,  the  so-called  tertiary  symptoms,  declare  them- 
selves, after  an  interval  of  entire  immunity,  lasting  from  five  to  perhaps 
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forty  years.  This  constitutes  the  third  period,  and  the  lesions  which  then 
crop  vip  exhibit  no  tendency  to  spontaneous  cure,  but,  unless  actively 
treated,  steadily  progress.  They  are  mostly  what  are  termed  gummata, 
and  invade  the  integument  serpiginously.  It  must  not  be  supposed,  how- 
ever, that  gummata  necessarily  belong  to  the  tertiary  epoch ;  they  may  be 
met  with  even  early  in  the  disease.  They  occur  in  two  forms,  the  super- 
ficial, forming  in  the  skin,  and  the  deep,  in  the  subcutaneous  tissue.  The 
superficial  gumma  is  a  dull  red,  hardish  elevation,  from  a  small  shot  to  a 
pea  in  size,  and  indolent  in  growth.  It  may  either  soften,  and  be  absorbed, 
or  ulcerate  and  scar.  In  either  case  some  pigmentation  remains  romid  a 
permanent  white  cicatrix.  The  tubercles  are  usually  multiple,  but  may 
be  grouped  together,  so  as  to  produce  a  fairly  extensive  red  and  scale- 
covered  patch.  Starting  from  one  or  several  points,  the  gummatous  process 
may  advance  over  considerable  tracts  of  skin.  On  one  side,  the  linearly  or 
crescentically  disposed  tubercles  break  down,  and  cicatrise ;  on  the  other, 
the  morbid  process  is  ever  being  projected  onward  into  new  ground. 

The  subcutaneous  gumma  is  more  often  single,  and  destroys  more  deeply 
than  extensively.  The  surface  is  at  first  natural  in  colour,  and  the  swell- 
ing may  or  may  not  be  fixed  to  the  skin.  As  it  enlarges,  the  tension 
increases,  occasioning  a  degree  of  oedema.  It  softens  gradually,  and  con- 
veys to  the  finger  a  deceptive  sensation  of  fluctuation,  but  if  incised,  only 
a  glutinous  fluid  escapes.  When  fully  formed,  the  hue  is  dull  red  or  red- 
dish violet.  Eesolution  may  occur  in  it  also,  particularly  if  proper  treat- 
ment is  commenced  in  time. 

The  shape  and  appearance  of  the  syphilitic  ulcer  is  peculiar.  It  pre- 
sents a  punched-out  aspect,  with  a  thickened  hvid  red  margin.  The  floor 
is  grey,  and  the  secretion  abundant  in  proportion  to  the  rapidity  with 
which  it  has  formed.  Fungations  may  spring  from  its  base,  and  pain  is 
commonly  complained  of.  On  the  leg  the  resemblance  to  simple  callous 
ulcers  may  be  very  close ;  indeed,  even  experienced  observers  have  over- 
looked the  specific  element.  The  scar  finally  left  is  dead  white,  pliant, 
though  sometimes  raised ;  if  over  articulations,  considerable  distortion  may 
be  produced. 

Gimimata  and  their  results  must  be  diagnosed  from  tuberculous  forma- 
tions. These  soon  soften,  the  skin  gets  thin,  and  from  several  apertures 
a  watery  pus  escapes.  The  ulcer  is  flabby,  with  overhanging,  undermined 
edges,  and  the  loose  skin  becoming  attached,  an  uneven  scar  arises. 
Though  occasionally  lupus  spreads  rapidly  and  deeply,  its  progress  is  in 
general  slow  in  comparison  with  syphihs ;  it  originates  early  in  life  as  a 
rule,  its  nodules  are  soft  and  semi-translucent,  and  the  ulcers  have  not 
the  excavated  appearance.  In  lupus  erythematosus  the  absence  of  ulcera- 
tion, or  of  any  sign  of  past  or  present  specific  disease,  aid  discrimination, 
though  at  times  much  care  must  be  exercised  before  deciding.  In  rodent 
ulcer  the  parchment-like  transformation  of  the  skin,  with  the  slightly 
raised,  pearly,  rolled  edge,  is  distinctive  in  the  early  stage,  while  the  situa- 
tion— in  nearly  all  instances  on  the  upper  half  of  the  face — and  the  hard, 
red,  granular-looking,  worm-eaten  ulcer,  are  characteristic.  In  elderly 
patients,  tertiary  syphilitic  lesions  of  the  face  in  some  cases  resemble  the 
sebaceous  type  of  carcinoma,  but,  almost  invariably,  typical  scars  are  else- 
where to  be  found.  Women  who  have  become  infected  through  the  foetus 
may  develop  gummatous  lesions  at  a  later  period,  without  any  ascertainable 
history  of  any  previous  cutaneous  eruption.  Such  cases  must  be  diagnosed 
on  their  merits. 
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A  very  obstinate  affection  belonging  to  the  later  period  is  a  dry,  scaly, 
or  peeling  erythema  of  the  palm  and  sole,  commonly  unilateral.  This, 
commencing  about  the  roots  of  the  fingers,  tends  to  extend  over  the  palm, 
occasionally  healing  in  the  centre,  or  for  a  time.  On  the  sole  it  often 
leaves  a  space  in  the  centre  on  the  inner  side  intact,  bounded  by  a  sharply- 
defined  cm-ved  edge.  Sometimes  it  is  more  localised  in  the  form  of  patches, 
arranged  crescentically,  and  spreading  outwards.  It  is  possibly,  as  Unna 
has  suggested,  a  combination  of  eczema  and  syphilis,  and  is  distinguishable 
from  the  simple  dry,  scaly  eczema  of  the  palm,  by  the  symmetry  of  the 
latter,  its  being  worse  in  the  centre,  occurring  often  in  gouty  subjects,  and 
giving  rise  to  itching  or  burning  sensations.  Eingworm,  affecting  the 
palm,  can  be  discriminated  by  the  microscope,  and  dermatitis  repens  takes 
origin  in  an  injury  about  the  nail,  from  which  a  creeping  inflammation, 
undermining  the  epidermis,  steadily  advances. 

Syphilis  may  be  communicated  to  the  offspring  by  one  or  both  parents, 
at  the  time  of  conception  or  during  pregnancy,  and  the  result  to  the  foetus 
is  not  materially  different  in  either  case.  The  mother  remains  protected 
since  she  has  become  syphilised  either  directly  or  through  the  placenta,  but 
the  child,  if  suckled  by  a  healthy  nurse,  may  impart  the  disease  to  her. 
If  born  sound  in  appearance,  the  faulty  condition  nearly  always  shows 
itself  within  the  first  three  months.  The  child  misses  over  the  primary 
period,  and  so  slight  may  be  the  manifestations  corresponding  to  the 
secondary,  that  they  may  escape  the  notice  of  its  mother  or  nurse.  More 
commonly  the  infant  wastes,  assumes  an  oldish,  wizened  look,  with  a  dingy, 
harsh  skm,  has  "  snuffles  "  or  fissures  about  the  lips.  The  earliest  rash  is 
erythematous,  and  from  occurring  on  the  buttocks,  thighs,  and  genitals,  is 
Hke  the  common  intertrigo  of  these  parts.  It  is  brownish  red  or  coppery, 
with  a  smooth,  varnished  surface.  Combined  with  this,  affecting  other 
parts,  is  the  flat  papiilar,  readily  passing  into  condylomata  in  moist  situa- 
tions, or  arranged  in  crescents  on  the  face.  An  eruption  almost  peculiar 
to  the  inherited  form  is  the  bullous,  a  severe  and  early  type.  It  has  special 
affinity  for  the  palms  and  soles,  though  appearing  elsewhere.  A  bullous 
eruption  in  infants,  not  affecting  the  palms  or  soles,  is  not  specific.  If  the 
child  survive,  all  the  manifestations  on  the  skin  disappear,  in  nearly  all 
cases,  within  a  year.  A  serpiginous  ulcerative  eruption,  gummatous  in 
character,  may  appear  from  the  age  of  5  years  to  puberty.  In  some  cases 
it  penetrates  deeply,  with  dark  pigmentation  bordering  the  advancing 
edge. 

There  is  a  peculiarity  with  regard  to  the  mfectivity  of  inherited 
syphilis  of  consequence.  While  in  the  acquired  disease  the  power  of 
communicating  it  to  others  grows  feebler  the  longer  the  lapse  of  time 
from  the  date  of  the  primary  symptoms,  each  succeeding  syphilitic  infant 
seems  as  capable  of  imparting  it  as  the  previous  ones.  As  a  rule,  the 
disease  decreases  in  severity  in  each  succeeding  child,  but  this  is  not 
invariable ;  it  may  affect  consecutive  children  irregularly,  or  those  born 
later  may  even  suffer  in  a  more  marked  degree. 

Prognosis. — The  prognosis  of  syphilis  with  respect  to  any  immediate 
danger  to  life  is  in  most  cases  good,  in  a  few  there  are  permanent  traces  left 
in  the  shape  of  indelible  scars  due  to  pustular  or  ulcerative  eruptions  in  the 
secondary  period.  Still,  in  no  case  can  positive  freedom  from  tertiary  mani- 
festations be  guaranteed,  however  skilfully  or  carefully  treatment  has  been 
carried  out,  and  while  many  of  those  who  have  passed  through  an  attack  live 
to  a  good  old  age,  there  are,  on  the  other  hand,  a  large  number  who  succumb 
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at,  or  soon  after,  middle  age  from  complaints  certainly  connected  with  the 
disease  from  which  they  had  suffered  long  years  before. 

Treatment. — The  question  of  the  proper  treatment  of  s}^hilis  has  be- 
come narrowed  down  into  that  of  the  best  modes  of  administering  mercmy 
and  iodide  of  potassium,  in  the  earlier  and  later  stages  respectively.  It  is 
true  that  the  symptoms  in  the  primary,  and  most  of  those  in  the  secondary, 
stages  will,  even  if  untreated,  in  time  disappear ;  but,  in  view  of  the  persist- 
ence of  tissue  changes  long  after  the  eruption  has  ceased  to  be  visible  to  the 
eye,  it  is  certainly  our  duty  to  expedite  the  fading  of  the  cutaneous  manifesta- 
tions as  speedily  as  possible.  Even  those  few  who  still  hold  out  against 
the  employment  of  mercury  in  syphilis  affecting  the  skin,  have  recourse  to 
it  when  the  eye  is  involved,  thus  showing  their  illogical  position.  One  has 
only  to  observe  how  the  health  improves,  the  anaemia  and  headaches 
vanish,  and  how,  in  nearly  all  cases,  the  eruptions  rapidly  pass  away,  under 
the  judicious  use  of  mercmy,  to  be  con-sdnced  of  its  value.  In  the  primary 
stage,  the  chancre,  if  in  an  accessible  situation,  should  be  kept  covered  with 
a  piece  of  pliant  mercurial  plaster,  so  as  to  guard  it  from  irritation. 
Should  this  plan  be  inapplicable,  then  black  wash  may  be  substituted. 
Should  the  sore  Idc  a  mixed  or  soft  one,  then  iodoform  one  part,  and  boric 
acid  three,  used  sparingly,  forms  the  best  application.  If  phagedena  sets 
in,  rest,  u-rigation  with  a  dilute,  non-irritating,  antiseptic — iodoform,  and 
such  surgical  measures  as  may  be  needed. 

Notwithstanding  the  evidence  which  Hutchinson  and  Jullien  have 
furnished  of  the  efficacy  of  mercury  when  its  administration  is  begun  as 
soon  as  the  induration  of  the  chancre  affords  proof  that  the  case  is  one  of 
syphilis,  it  seems  the  preferable  method  to  delay  till,  from  the  unmistak- 
able appearance  of  secondary  symptoms,  the  diagnosis  is  confirmed.  It  is 
true  that  the  early  exhibition  of  mercury  postpones,  sometimes  altogether 
prevents,  the  occmTence  of  skin  eruptions,  but  this  is  not  invariable,  and 
there  is  no  use  in  giving  mercmy  unnecessarily.  Every  one  has  his  own 
mode  of  giving  mercury,  and  in  any  way  introduced  it  acts  in  neutrahsing 
the  syphilitic  "^drus.  It  is  most  suitable  in  most  instances  to  prescribe  it 
in  the  form  of  a  solution  to  be  swallowed.  One  grain  of  corrosive  sublimate 
and  haK  a  drachm  of  iodide  of  potassium  are  dissolved  in'  2  oz.  of 
water.  Of  this,  1  drm.  freely  diluted  is  given  twice  a  day.  Sometimes 
half  this  dose  is  enough,  or  in  urgent  cases  the  dose  may  sometimes  need 
to  be  taken  three  or  fom'  times  a  day.  The  teeth  are  to  be  carefully 
brushed,  a  tabloid  of  chlorate  of  potass  sucked  slowly  twice  daily,  and  on 
the  appearance  of  any  tenderness  of  the  gums,  in  spite  of  these  precautions, 
the  drug  is  to  be  intermitted  till  this  has  disappeared,  then  perhaps 
resumed  in  a  smaller  dose.  If  gastric  or  intestinal  symptoms  show  them- 
selves, traceable  to  the  medicine,  the  same  com-se  is  to  be  pm'sued.  The 
administration  should,  if  possible,  be  continued  for  six  months,  then  at 
intervals  for  another  six.  Smoking  should  be  given  up,  and  the  employ- 
ment of  stunulants  also ;  if  such  are  indulged  m,  it  ought  to  be  only  at 
meals,  sparingly  and  dilute.  Tlie  diet  should  be  varied  but  simple, 
vegetables  may  be  partaken  of,  but  anything  apt  to  give  rise  to  diarrhoea 
must  be  eschewed.  In  the  rare  cases  in  which  mercury  so  used  disagrees, 
inimction  should  be  tried  before  it  is  discarded. 

The  disappearance  of  the  local  symptoms  is  often  hastened  by  the 
application  of  mercmy  directly,  as  in  the  form  of  black  wash,  dusting  with 
calomel  in  condylomata,  the  application  of  weak  ammoniated  mercmy 
ointment,  etc.     Sores  on  the  tongue  may  be  touched  thrice  a  day  with  a 
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solution  of  chromic  acid,  10  grs.  in  1  oz.  of  water,  while  a  mouth  wash 
containing  hazeline  or  listerine  is  also  useful. 

Should  tertiary  symptoms  show  themselves,  we  possess  in  iodide  of 
potassium  our  most  efficient  remedy.  Some  fail  to  yield  to  it,  but  heal 
when  mercury  is  substituted  for  the  iodide,  or  employed  in  association  with 
it,  preferably  by  inunction.  There  is  no  need  to  use  large  doses,  10  grs. 
three  times  a  day  are  enough,  often  less  may  be  given  with  advantage,  but 
it  is  well  to  add  some  ammonia,  in  the  form  of  the  carbonate  or  of  the 
aromatic  spirit.  Should  the  iodide  depress,  or  should  eruptions  due  to  it 
appear,  it  may  be  necessary  to  discontinue  it,  but  tolerance  is  estabhshed  in 
most  cases,  and  the  remedy,  when  appropriate,  seldom  disagrees.  If  the 
gumma  is  entire,  it  commonly  resolves  under  the  iodide,  but  should  ulcers 
have  formed,  these  must  be  cleansed  by  boric-starch  poultices,  and  dusted 
with  iodoform.  Smce  the  iodine  is  excreted  by  the  kidneys  in  great 
measure,  it  is  important  that  it  be  ascertained  that  the  kidneys  are  sound 
and  acting  well. 

In  inherited  syphihs,  inunction  is  immeasurably  the  best  mode  of 
administering  mercury,  and  should,  if  at  all  possible,  be  employed.  At  the 
same  time  scrupulous  cleanliness  must  be  observed ;  the  child,  if  not 
nursed  by  its  mother,  should  be  brought  up  on  the  bottle,  on  cow's  milk 
suitably  diluted  with  linie-water,  and  not  on  any  of  the  patent  foods  or 
preserved  milk.  A  wet-nurse  is  undesu'able,  since  she  runs  a  serious  risk 
of  infection. 

EHmOSCLEEOMA. 

A  rare  form  of  new  growth  related  to  the  granulomata,  associated  with 
the  presence  of  a  special  bacillus,  characterised  by  an  aggregation  of 
nodules  of  cartilaginous  hardness,  limited  to  the  naso-pharyngeal  mucous 
membrane  and  skin  of  the  upper  lip,  having  an  extremely  indolent 
course.  It  was  first  described  by  Hebra  and  Kaposi  in  1870,  and  since 
then  more  than  a  hundred  examples  have  been  pubUshed.  It  occurs 
chiefly  in  Austria  and  South-west  Eussia,  three  instances  only  having  been 
recorded  in  Britain.  It  attacks  preferably  poor  though  vigorous  individuals, 
between  the  ages  of  14  and  30. 

Pathology. — Commencement  probably  takes  place  in  the  lymphatics, 
but  the  structure  in  the  main  consists  of  large  exudation  cells,  with  an  increase 
in  most  parts  of  the  connective  tissue.  Changes  occur  in  the  exudation  cells, 
some  become  dropsical,  others  undergo  a  hyaline  degeneration.  Within 
the  former  the  bacilli  of  v.  Frisch  have  been  found ;.  Unna  has  doubts  of 
their  presence  in  the  latter.  The  micro-organism  is  a  capsule  bacillus,  very 
like  the  pneumococcus  of  Friedlander.  It  is  also  met  with,  embedded  in 
gloea  in  the  lymph  spaces  and  vessels. 

Symptoms. — The  disease  begins  as  a  hard  nodule  within  the  nose  or 
on  the  upper  lip,  painless  by  itself,  but  aching  severely  if  squeezed.  Fresh 
nodules  or  raised  patches  form  slowly,  and  unite  into  an  irregular  dense 
smooth  prominence,  either  not  differing  from  the  natural  colour  of  the  parts, 
or  bright  or  brownish  red,  over  which  dilated  vessels  ramify.  The  glossy 
surface  is  apt  to  crack,  and  exude  a  sticky  fluid,  which  dries  into  adherent 
yellowish  crusts.  In  time  it  occludes  the  nostrils,  causing  much  annoyance 
from  its  immobility  and  hardness.  It  exhibits  no  tendency  to  spontaneous 
disappearance,  recurs  rapidly  if  excised,  and  may  continue  for  many  years 
without  in  any  way  affecting  the  health. 
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Diagnosis  and  treatment. — This  can  hardly  be  difficult,  if  the 
peculiar  situation,  the  stony  hardness,  and  its  slow  painless  growth  without 
tendency  to  breaking  down,  are  borne  in  mind.  The  sole  condition  resem- 
bling it  is  keloid,  which  is  scarcely  encountered  in  or  near  the  nose.  Lang 
obtained  a  certain  amount  of  success  by  injecting  solution  of  salicylic  acid 
of  a  1  or  2  per  cent,  strength  into  the  growth,  besides  applying  it  in 
various  ways  externally.  More  recently,  Stoukowenkoff  claims  to  have 
ciu'ed  a  case,  by  the  long-continued  injection  of  from  1  to  8  per  cent,  of 
liq.  arsenicalis. 

KELOID. 

A  dense  fibroma  affecting  the  corium,  commencing  in  some  injury  to 
the  skin,  implicating  the  cutis  but  not  passing  below  it,  but  which  may  in 
process  of  growth  advance  at  its  periphery  into  healthy  integument. 
Alibert,  in  1814,  was  undoubtedly  the  first  to  establish  the  peculiar  nature 
and  clinical  characters.  Hebra  and  Kaposi  cleared  up  various  misconcep- 
tions regarding  it  and  its  supposed  varieties.  Hutchinson  has  shown  that 
its  origin  can  always  be  traced  to  scar  tissue,  and  that  in  all  its  forms  it 
manifests  a  tendency  to  spontaneous  resolution. 

Etiology  and  pathology. — Histologically,  the  disease  in  its  early 
stage  exhibits  dilatation  of  the  vessels  of  the  corium  with  cell  infiltra- 
tion in  their  neighbourhood,  but  very  soon  there  is  found  a  fibroma, 
the  bundles  of  connective  tissue  composing  it  running  in  the  course  of 
the  vessels ;  these  are  compressed  and  obliterated,  the  adjacent  structures 
are  pushed  aside,  so  as  to  produce  a  parallel-fibred  cylindrical  tumour, 
almost  like  tendon,  enclosed  by  circularly  arranged  bundles  of  con- 
densed normal  skin  tissue.  The  tension  which  this  exerts  stretches 
and  thins  out  the  corium  and  epidermis,  but  occasions  a  prominence 
on  the  surface,  since  it  does  not  extend  to  nor  involve  the  subcutaneous 
tissue.  The  hypertrophy  of  cicatrices,  such  as  burns,  is  precisely  similar 
in  its  essence,  but  the  process  does  not  advance  so  far ;  hence  restitu- 
tion by  absorption  is  a  simpler  and  more  frequent  result.  In  both,  the 
starting-point  is  from  the  vessels. 

There  is  but  one  form  of  keloid ;  the  division  into  false  and  true  is  now 
given  up.  In  its  causation  constitutional  predisposition  or  proclivity  is 
an  important  factor.  It  is  more  common  in  the  dark  than  the  white  races. 
A  hereditary  tendency  can  sometimes  be  traced.  Unna  is  of  opinion  that 
the  scratching  which  patches  of  seborrhoeic  eczema  occasion  on  the  sternum 
may  explain  its  frequency  there,  but  scars  from  acne  are  equally  common. 
Once  initiated,  the  process  may  invade  healthy  adjoining  skin,  or  may 
possibly  infect  other  and  remote  scars.  A  spontaneous  cure  is  the  more 
likely,  the  more  definitely  it  restricts  itself  to  scar  tissue.  Hutchinson 
holds  that  there  are  forms  of  keloid  closely  allied  to  cancer ;  the  isolated 
early  nodules  of  non-pigmented  sarcoma  are  very  like  it,  but  these 
in  time  break  down  and  ulcerate,  a  result  which  rarely  if  ever  occurs  in 
keloid. 

Symptoms. — Clinically,  it  may  take  the  form  of  a  nodule,  rising 
abruptly  and  in  isolated  fashion  from  the  surface ;  or  as  raised  broad-ridged 
swellings,  with  irregular  margins,  from  which  claw-like  spurs  project  laterally. 
Its  surface  is  smooth  and  polished,  of  a  white  or  pale  pink  colour,  on  which 
some  dilated  vessels  may  ramify.  It  has  a  firm,  dense,  somewhat  elastic  feel, 
is  tender  when  pressed,  or  at  times  spontaneously  painful,  itchy,  or  the  seat 
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of  a  burning  sensation.  PerhajJS  its  most  frequent  situation  is  over  the 
sternum,  but  it  may  occur  anywhere,  least  often  on  the  face.  The  female 
sex  suffer  oftenest,  it  is  seen  chiefly  in  adult  life,  and  does  not  influence  the 
general  health.  Having  attained  a  certain  size,  the  growth  becomes  harder 
and  paler,  and  maj  remain  for  long  stationary,  or  very  slowly  increase ; 
eventually,  though  possibly  only  after  many  years,  resolution  sets  in.  If 
excised  it  almost  invariably  recurs,  and  in  a  more  aggravated  form. 

Treatment. — The  treatment  in  keloid  is  in  the  main  palliative. 
Protection  from  ii'ritation  is  obtained  by  coating  it  with  flexible  collodion ; 
if  itching  or  burning  sensations  are  present,  5  or  10  per  cent,  of  ichthyol 
may  be  added.  Involution  has  taken  place  in  some  instances  after  repeated 
electrolysis  or  scarification,  but  neither  method  is  certainly  curative. 


FIBEOMA. 

Soft,  rarely  hardish  tumours,  due  to  overgrowth  of  the  connective 
tissue  of  the  deeper  part  of  the  corium,  sometimes  of  the  subcutaneous 
tissues,  in  others  from  the  sheaths  of  the  ner^-e  cords. 

There  is  still  a  considerable  confusion  as  to  the  nature  and  origin 
of  the  fibrous  new  growths  of  the  integument.  Hutchinson  classed  the 
harder,  usually  solitary  form  with  keloid  as  a  subcutaneous  variety. 
T.  Eecklinghausen  showed  that  many  instances  of  multiple  fibromata  were 
really  neuro-fibromata,  while  other  examples  of  fibroma  moUusciun  are 
more  properly  soft  nsevi.  StUl  there  are  cases  which,  whatever  their 
exact  natui'e,  may  be  clinically  at  least  described  as  fibromata. 

Etiology  and  pathology. — The  substance  of  the  tumour  is  made 
np  of  a  soft  transparent  connective  tissue,  in  the  centre  or  in  early  specimens 
loose  and  gelatinous,  at  the  exterior  fine  and  delicate,  or  coarse  and  fibrous. 
Unna  has  found  peculiar  granular  or  mast  cells.  The  growths  originate  in 
the  deepest  part  of  the  corium  or  beneath  it,  either  from  the  connective 
tissue  of  the  glands  or  vessels,  or  from  the  nerve  sheaths.  The  tendency 
to  their  development  is  a  congenital  one,  though  they  may  not  be  con- 
spicuous till  adolescence  or  even  late  in  life.  Some  of  those  affected  are 
stunted  in  stature,  and  mentally  obtuse. 

Symptoms. — In  the  more  usual  form  there  are  rounded  elevations 
seated  under  the  skin,  which  feel  firm,  tough,  and  elastic.  AVhen  small  they 
can  be  pushed  back,  like  a  hernia,  through  an  aperture  in  the  dermis,  or  rolled 
between  the  fingers.  Their  ordinary  size  is  from  a  pea  to  a  marble,  but  they 
may  giTjw  much  larger.  The  skin  investing  them  may  be  tense  or  loose, 
and  either  of  its  natural  tint,  or  bluish,  or  more  rarely  pinkish,  or  plum- 
coloured.  In  general  they  slowly  enlarge,  may  in  time,  owing  to  a  con- 
striction taking  place  at  their  neck,  become  pedunculated,  or  the  tumour 
through  absorption  is  retracted,  an  empty  pouch  of  skin  remaining.  An 
exaggeration  of  this  process  gives  rise  to  the  formation  of  large  pendulous 
fiajjs  of  hypertrophied  integument,  called  d.ermatolysis.  This  must  not  be 
confused  with  a  peculiar  looseness  and  abnormal  mobility  of  the  fi^ame- 
work  of  the  skin,  allowing  it  to  be  stretched  to  an  unusual  degree, 
examples  of  which  are  from  time  to  time  on  exhibition  as  "  elastic  skinnecl 
curiosities."  The  skin  of  those  affected  with  fibromata  is  often  marked 
with  brownish  pigmentary  stains,  freckles,  and  violaceous  prominences  and 
blotches.  The  tumours  are  chiefly  seated  on  the  trunk,  sometimes  in 
great  numbers,  but  may  occur  on  the  head  and  Umbs,  and  even  on  the 
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mucous  surfaces.      They  are  painless,  occasioning  no  inconvenience   save 
from  their  size  or  appearance. 

Diagnosis  and.  treatment. — They  could  only  be  confounded  with 
multiple  cutaneous  cysts  resembling  the  ordinary  wen,  or  with  cysticerci 
of  the  subcutaneous  tissue.  In  either  case  an  exploratory  incision  would 
enable  an  exact  decision  to  be  reached.  Small  ones  may  be  treated  by 
electrolysis,  large  can  be  cut  out,  but  the  numbers  in  many  cases  preclude 
interference. 

MYOMA. 

Firm,  dull  red,  slowly  growing  tumours,  which  form  in  the  true  skin, 
may  be  single  or  grouped,  cause  no  uneasiness  at  first,  but  subsequently 
may  be  the  seat  of  severe  paroxysmal,  spontaneous  pains,  and  are  mainly 
composed  of  unstriped  muscle. 

Virchow  seems  to  have  been  earliest  to  notice  these  tumours.  Besnier, 
however,  has  given  a  full  clinical  description,  on  which,  as  also  on  Babes' 
article,  Crocker  has  based  his  recent  account,  which  comprises  an  abstract 
of  all  the  recorded  multiple  cases. 

Pathology. — They  consist  of  a  dense  mesh  work  of  muscular  fibres 
running  in  all  directions,  closer  in  the  centre,  but  wider  at  the  periphery,  so 
as  to  permit  the  entrance  of  blood  vessels.  The  elastic  tissue  is  abundant, 
nerves  are  found  at  the  margins,  but  only  very  few  within  the  tumour.  The 
multiple  seem  to  originate  either  from  the  arrectores  pili,  or  perhaps  from 
the  muscular  coat  of  the  vessels.  The  other  structuies  of  the  skin  are  solely 
implicated  mechanically.  The  pain  is  probably  due  to  tension  or  pressure 
of  nerve  endings  outside  the  enlarging  growth. 

Symptoms. — They  may  be  divided  into  the  deep  and  the  superficial. 
The  former  are  the  more  common,  are  usually  single,  may  be  vascular  and 
contractile,  and  are  frequently  complicated  iDy  the  coexistence  of  a  nsevus. 
They  are  generally  observed  on  the  breasts  or  genital  organs.  The  super- 
ficial may  occur  anywhere,  and  are  arranged  without  regard  to  symmetry. 
The  individual  growths  are  moderate  in  size,  seldom  being  larger  than  a  pea, 
increasing  slowly  both  in  voliune  and  number,  tending  to  become  aggre- 
gated into  closely  set  patches.  Their  colour  is  mostly  a  brownish  red,  they 
are  seated  in  the  skin  and  are  movable  with  it,  their  surface  is  smooth 
and  natural,  and  their  consistence  firm.  Sooner  or  later  in  a  majority  of 
cases  they  become  painful,  the  accessions  being  spontaneous  and  paroxysmal, 
of  varying  duration,  but  apt  to  be  excited  by  pressure  or  changes  of 
temperature.  In  character  they  are  benign,  do  not  affect  the  glands,  and 
do  not  recur  if  completely  excised. 

Diagnosis  and  treatment. — The  diagnosis  of  such  rare  tumours 
is  not  always  easy,  but  the  characters  described  should  facilitate  it.  They 
seem  to  have  been  confounded  with  xanthoma  diabeticorum ;  but  in  these 
itching  is  a  prominent  feature,  while  the  development  is  more  rapid.  In. 
solid  lymphangiomata  there  is  no  pain.  The  treatment  is  thorough, 
excision,  but  this  does  not  in  all  cases  cause  cessation  of  the  pain. 


VASCULAE  IT^VUS. 

This  is  a  congenital  over-development  of  the  vascular  tissue  in  the  skin. 
It  may  be  mainly  capillary  or  chiefly  venous.     They  may  thus  occasion  a 
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more  or  less  extensive  reddish  mark,  which  on  close  examination  is  seen 
to  be  made  up  of  multitudes  of  dilated  capillaries,  which  can  be  emptied  on 
pressure,  to  refill  immediately  on  its  removal,  and  causing  no  projection  of 
the  surface.  Such  are  so  common  as  hardly  to  be  regarded  as  an 
abnormality,  on  the  nape  of  the  neck,  encroaching  a  little  on  the  hair 
margin.  They  constitute  one  form  of  the  -port-icine  mark,  so  often  occur- 
ring on,  and  occasioning  so  much  disfigurement  to  the  face,  but  met  with 
elsewhere.  The  venous  ncevus  is  more  distinctly  raised  above  the  surface, 
may  be  lobulated  and  compressible,  if  over  bone  may  be  pulsating  or 
erectile,  and  is  livid,  purplish,  or  less  frequently  reddish  in  colour.  They 
may  be  seen  at  birth,  but  more  often  it  is  rather  the  tendency  to  their 
production  which  is  congenital,  as  when  first  noticed  they  may  be  but  a 
pin-head  in  size,  enlarging  with  the  infant's  growth  till  the  bulk  of  a  bean 
or  walnut  or  much  more  is  attained.  Some  disappear  spontaneously, 
others  persist,  or  painless  ulceration  takes  place,  with  scabbing,  and 
ultimate  scarring.  The  cause  is  unexplained,  but  must  consist  in  a 
deficiency  in  resistance  in  the  fibrous  meshwork  of  the  skin ;  so  that  a 
species  of  vascular  hernia  occurs  at  one  point,  and  the  process,  once 
initiated,  extends.  There  is  no  adequate  treatment,  so  far,  for  the  super- 
ficial capillary  n^evi  when  fully  developed,  but  Unna  claims  to  have  cured 
such  by  repeated  painting  with  a  10  per  cent,  ichthyol  collodion,  provided 
a  commencement  is  made  in  early  infancy ;  but  the  prominent  venous  ones, 
if  growing  rapidly,  or  showing  no  sign  of  spontaneous  involution,  can  be 
treated  satisfactorily  by  repeated  electrolysis.  Needles,  isolated  to  near 
their  points  by  a  coating  of  guttapercha,  are  introduced  into  the  neevus, 
through  the  yet  sound  skin,  at  a  distance  of  a  quarter  of  an  inch  off.  One 
is  then  connected  with  the  positive  and  one  with  the  negative  pole,  from 
four  or  six  large  freshly  charged  cells.  The  needle  connected  with  the 
negative  pole  is  from  time  to  time  freely  moved  about,  so  as  to  break  up 
the  structure.  It  acts  as  an  alkaline  caustic.  The  nsevus  should  be 
frequently  felt;  on  any  sensation  of  its  becoming  dense  or  doughy,  the 
action  is  stopped,  the  needles  withdrawn,  and  the  apertures  closed  with 
lint  painted  over  with  collodion.  Care  must  be  taken  not  to  continue 
the  electrolytic  action  till  the  growth  becomes  blue,  else  it  may  slough. 
Eepetition  is  not  advisable  within  a  month  or  six  weeks.  As  the  operation 
is  painful,  an  anaesthetic  is  necessary.  If  carefully  done,  little  or  no  scar 
eventually  remains. 

TELANGIECTASIS. 

Acquired  vascular  dilatations  are  not  infrequent.  One  of  the  forms 
is  the  spider  ncevus,  which  is  not,  however,  congenital,  though  most 
common  in  the  young.  It  consists  of  a  central  red  dot  or  ampulla, 
the  aneurysmal  loop  of  an  arteriole,  from  which  radiate  minute  vessels 
having  a  stellate  arrangement,  composed  of  dilated  venous  radicles.  One 
or  several  may  be  seen  on  the  bridge  or  tip  of  the  nose,  but  such  also 
appear  on  the  cheeks.  An  injury,  as  a  blow,  is  sometimes  blamed ;  but 
the  cause  is  generally  unknown.  In  elderly  persons  we  find  on  the  trunk 
slightly  elevated  crimson,  red,  or  purplish  spots,  from  a  pin -head  to  a  pellet 
in  size,  consisting  of  a  coil  of  dilated  vessels.  Another  and  rare  variety 
has  been  termed  infective  angioma  by  Hutchinson.  The  disease  consists  in 
the  formation  of  minute,  bright  red,  vascular  points  and  lines,  like  "  grains 
of   cayenne  pepper "  embedded  in  the  skin.      It  slowly  extends  by  the 
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appearance  of  fresh  outlying  spots,  grouped  at  first,  but  which  clear  up  in 
the  centre,  so  as  to  take  a  ring-like  arrangement  in  some  parts  or  cases. 
The  skin  between  the  rings  is  generally  of  a  pinkish  hue.  There  are 
thromboses,  in  addition  to  dilatation  of  the  vascular  loops,  at  the  apices  of 
the  papillae.  It  is  superficial,  and  causes  no  sensations.  It  may  originate 
in  childhood,  but  in  my  case  began  in  adolescence.  Dilatations  of  the 
superficial  venules  are  seen  in  alcoholics  and  dyspeptic  persons  at  the  sides 
of  the  nose,  in  persons  with  fair  complexions  and  thin  horny  layer  on  the 
malar  portion  of  the  cheeks,  constituting  what  are  called  "  broken  vessels." 
These  are  seen  in  association  with  rosacea ;  but,  apart  from  it,  in  weather- 
beaten  subjects,  sometimes  from  exposure  to  strong  sunlight.  The  best 
treatment  for  these  conditions  is  electrolysis,  introducing  the  point  of  the 
needle  attached  to  the  negative  pole  of  a  few  cells,  for  a  space  of  five  to 
ten  seconds,  into  the  dilated  radicle,  or  the  central  ampulla  of  the  spider 
naevus. 

ANGIOKEEATOMA. 

Dilated  vessels,  on  which  warty-looking  growths  develop,  occur  chiefly 
on  the  extremities,  and  in  most  cases  preceded  by  recurring  chilblains. 
The  first  reported  case  seems  to  have  been  that  of  Wyndham  Cottle  in 
1877.  Mibelli,  Colcott  Fox,  Dubreuilh,  Crocker,  and  others  have  related 
cases.  Pringle  has  published  a  complete  account,  and  Fordyce  has 
recorded  an  example  on  the  scrotum. 

Pathology. — The  disease  commences  by  the  dilatation  of  the  capil-, 
laries  of  the  papillae ;  these  become  transformed  into  cavernous  blood  spaces, 
extending  up  into  the  epidermis.  There  is  hyperkeratosis,  but  not  much 
acanthosis  as  a  secondary  feature.  That  the  recurrent  stagnation  in  chil- 
blains is  not  a  necessary  precursor,  is  shown  by  Fordyce's  case,  where 
numerous  angiokeratomata  formed  on  the  scrotum  of  an  old  man ;  and  by 
a  case  of  my  own,  where  a  solitary  one  appeared  on  the  finger  of  a  young 
lady  who  had  never  had  chilblains. 

Symptoms. — In  nearly  all,  the  patients  were  or  had  been  liable  to 
chilblains.  In  course  of  time  minute  telangiectases  of  a  pink  colour,  and 
larger  and  darker  red,  though  still  small  vascular  dilatations,  appear  on  the 
dorsum  of  the  phalanges  of  the  hands  and  feet,  or  on  the  ears.  A  further 
stage  is  the  superaddition  of  a  degree  of  warty  hypertrophy  of  the 
epidermis,  giving  rise  to  a  composite  growth  which  includes  the  vascular 
dilatations.  In  this  way  a  transparent  greyish  warty  formation  arises,  with 
dark  red  points  shining  through.  There  is  no  tendency  to  spontaneous 
disappearance,  but,  on  the  contrary,  fresh  ones  may  form  each  winter. 

Diagnosis  and  treatment, — The  diagnosis,  when  the  characters 
described  are  identified,  is  easy.  Ordinary  warts  have  sometimes  black 
specks  in  the  plush-like  structure,  but  not  the .  red  or  purple  dots,  with 
often  a  similar  halo  round  the  growth,  seen  in  angiokeratoma.  If  single, 
excision  is  successful ;  but  Pringle  cured  his  by  inserting  the  electrolytic 
needle  into  the  telangiectases. 


LYMPHANGIOMA. 

Discrete  or  closely   set  deep-seated   vesicles,  or  more  solid  nodules, 
in  great   part   made  up  of  dilatation  of  the  lymphatics.     .Tilbury  Fox 
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described  the  first  example  of  this  rare  disease  in  1879,  followed  soon 
after  by  Hutchinson.  Since  then  a  considerable  number  of  instances  have 
been  recorded  by  various  observers.  A  careful  study  of  the  subject  was 
made  by  Francis  in  1893. 

According  to  Unna,  we  may  divide  the  cases  into  three  sections — those 
mainly  affecting  the  papillary  body,  the  hypoderm,  or  the  subcutaneous 
lymphatics.  Only  the  first  and  second  properly  belong  to  cutaneous 
disorders. 

The  first  are  known  as  lymphangioma  circumscriptum  or  lymphangiectasis. 
In  a  typical  instance  there  are  clusters  of  more  or  less  permanent  vesicles, 
either  closely  set  or  with  single  or  compound  ones  scattered  round,  and 
haAdng  a  somewhat  warty  aspect.  The  resemblance  to  frog  spawn  suggested 
by  Crocker  is  apt.  The  vesicles  themselves  have  tough  and  resistant  walls, 
over  which  vascular  tufts  or  strise  sometimes  ramify,  or  their  roof  is  studded 
with  punctate  dots,  thromboses.  If  punctured,  a  clear  liquid  escapes, 
limpid  or  gelatinous,  alkaline  in  reaction,  and  containing  a  few  lymph 
corpuscles.  In  the  second  variety,  of  which  but  very  few  instances  are 
known,  that  described  by  Kaposi  as  lymphangioma  tulerosum  multiplex, 
there  is  a  considerable  amount  of  fibrous  tissue,  giving  rise  to  pale  or 
dulhsh  red  nodules,  rather  firm  and  dense,  not  very  unlike  a  tuberculous 
syphilide.  There  are  no  subjective  sensations ;  the  complaint  usually 
commences  in  early  life,  in  the  first  form  is  generally  limited  to  one  region, 
in  the  second  may  be  widely  scattered. 

Since  the  lymphatic  circulation  commences  with  spaces,  which  have  no 
wall  of  their  own,  the  condition  is  something  more  than  a  simple  varix. 
Noyes  and  Torok,  indeed,  appear  to  have  proved  that  the  process  consists 
in  a  new  growth  of  lymph  vessels,  partly  also  of  blood  vessels,  and  in  a 
transformation  of  these  into  cavities  and  wide  canals.  In  the  superficial 
form,  the  histological  changes  are  almost  confined  to  the  papillary  body,  and 
the  subpapillary  portion  of  the  dermis.  In  the  deeper,  more  fibrous  variety, 
there  are  cavernous  spaces  in  the  hypoderm  of  lymphatic  origin.  The 
cause  is  unknown.  Besnier  attaches  importance  to  their  association  in 
some  cases  with  venous  nsevus  ;  the  connection  between  venous  stagnation 
and  lymphatic  stasis  has  been  insisted  on  by  Unna. 

Electrolysis  has  partially  succeeded  in  obliterating  the  vesicles.  In  a 
case  of  my  own,  the  application  on  several  occasions  of  a  50  per  cent, 
resorcin  paste,  followed  by  a  zinc  and  ichthyol  salve,  resulted  in  a  cure. 


EPITHELIAL  CYSTADENOMA. 

This  is  perhaps  the  best  place  to  describe  a  peculiar  form  of  new 
growth,  of  which  the  exact  nosological  position  and  relationships  are  even 
yet  not  quite  definitely  determined.  Many  names  have  been  applied  to  it, 
and  it  is  quite  possible  that  at  least  two  distinct  disorders — one  an  adenoma 
of  the  coil  ducts,  a  syriTig adenoma  ;  the  other,  derived  from  some  part  of  the 
prickle  layer,  an  acanthoma  taking  on  a  glandular  type,  as  Unna  maintains 
— have  been  confused.  The  designation  is  that  employed  by  Besnier,  and 
involves  least  theory.  Jacquet  and  Darier  published  the  first  case  in  1887  ; 
Perry  depicted  it  in  the  "  International  Atlas  " ;  Torok,  Phillipson,  Fordyce, 
and  Brooke  have  specially  investigated  it.  It  presents  itself  as  small 
tumours  embedded  in  the  skin,  yet  slightly  prominent,  from  the  size  of  a 
pin-head  to  that  of  a  pea,  or  occasionally  larger.     While  primarily  little 
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differing  in  colour  from  the  surrounding  integument,  they  become  faintly 
yellowish  or  bluish,  more  rarely  pinkish,  as  they  grow.  At  the  same  time 
they  often  become  shining  and  translucent,  though  solid.  Nearly  all 
contain  one  or  several  white  bodies  like  milium.  Telangiectases  may 
ramify  over  the  larger.  They  give  rise  to  no  sensation  except  a  slight 
pricking.  While  particularly  prominent  and  numerous  on  the  face,  they 
may  apparently  occur  anywhere;  but  Unna  thinks  that  those  mainly 
located  on  the  upper  part  of  the  trunk  are  to  be  regarded  as  syring- 
adenomata,  while  those  grouped  specially  on  the  face  are  acanthomata.  A 
well-marked  hereditary  element  has  been  traced  in  some,  but  they  do  not 
crop  up  visibly  till  shortly  before  puberty.  Histologically,  they  consist  of 
prolongations  of  epithelium  so  coiled  as  to  form  masses,  within  which  are 
cysts  containing  colloid  material.  The  hypothesis  of  Torok  that,  in  accord- 
ance with  Cohnheim's  view,  they  arise  from  epithelial  buds  snared  off 
during  embryonic  life  from  the  coil  ducts  or  lanugo  hair  follicles,  which, 
dormant  for  a  period,  later  acquire  activity,  seems  a  reasonable  one.  Their 
sohdity  separates  them  from  hidrocystoma,  but  they  might  be  confounded 
with  adenoma  sebaceum.  If  treatment  is  desired,  the  larger  may  be 
excised,  the  smaller  scraped  or  submitted  to  electrolysis. 


CANCER 

An  epithelial  new  growth,  presenting  aggressive,  infiltrating,  or  meta- 
static properties. 

Etiology. — As  to  the  cause  of  cancer,  a  disease  certainly  on  the  in- 
crease, Hutchinson's  hypothesis,  that  a  group  of  cell  elements,  freeing 
themselves  from  the  central  control  of  the  organism,  proceed  to  develop  on 
a  retrograde  plan,  only  carries  us  so  far.  Hereditary  intiuence  is  traceable  in 
some,  but  age  has  a  more  marked  effect.  Epithelioma  of  the  skin  in  any 
form  is  rare  before  40.  Local  and  frequently  recurring  irritation  may 
determine  its  development,  at  least  in  those  predisposed.  It  is  to  this 
that  we  must  attribute  the  action  of  soot  in  chimney-.- weepers',  of  heavy 
petroleum  oils  in  shale  workers',  cancer.  Long-continued  courses  of 
arsenic  produce  cancer  of  the  palms  or  soles,  situations  otherwise  seldom 
attacked,  as  a  sequence  to  regional  hyperkeratosis.  Cancer  is  evidence  of 
premature  senihty  of  the  tissues,  yet  is  not  necessarily  so,  for  natural 
senescence  may  be  independent  of  cancer.  Yet  a  w^eakened  part,  if  over- 
stimulated,  may  readily  take  on  this  morbid  change.  It  seems  not  at  all 
improbable  that  the  abuse  of  tea,  and  its  substitution  for  tissue-building 
substances,  combined  with  its  influence  in  arresting  waste,  and  delaying 
renewal,  has  at  least  some  effect  in  promoting  that  increased  prevalence  of 
cancer  to  which  allusion  has  been  made. 

Pathology. — The  morbid  anatomy  of  these  different  forms  of  cancer 
presents  considerable  variation,  which  cannot  be  fully  discussed  here  ;  but 
it  essentially  consists  in  the  presence  of  epithelial  structures  in  situations 
where  they  are  not  encountered  in  healthy  conditions  of  the  tissues 
involved.  The  epithelial  new  growth  may  thus  assume  a  cylindrical,  an 
acinous,  or  a  reticular  arrangement ;  it  may  take  on  the  alveolar  type, 
in  which  there  are,  to  a  certain  extent,  isolated  masses ;  or  it  may  pro- 
liferate luxuriantly  and  fungate,  in  which  instance  it  is  most  liable  to  affect 
the  neighbouring  lymphatic  glands,  and  give  rise  to  metastases.  The 
cancerous   epithelium   undergoes  secondary  degenerations,  one  of   which 
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]S  that  known  as  the  formation  of  cell  nests,  actually  a  transformation 
into  hvahne,  taking  the  shape  of  concentrically  arranged  clnmps.  In  another 
form  of  hyahne  degeneration  within  the  cells,  an  appearance  is  assumed 
somewhat  resembling  coccidia,  seen  particularly  in  that  described  below  as 
Paget's  disease.  Softening  or  liquefaction  occurs,  so  converting  a  part  into 
a  colloid-like  mass.  While  the  chief  change  is  epithehal,  the  coritmi  also 
reacts,  inasmuch  as  a  varying  amoimt  of  infiltration  is  present,  mainly 
of  plasma  with  some  mast  cells.  The  infectious  extension  of  cancer 
follows  the  lymphatics  or  blood  vessels,  the  direction  being  possibly 
influenced,  as  Unna  suggests,  by  chemiotactic  forces. 

Symptoms. — In  the  form  of  scirrhus  this  is  nearly  always  secondary 
to  cancer  of  the  mamma,  though  it  may  in  rare  instances  occur  inde- 
pendently. It  is  characterised  by  nodules  of  varying  size,  from  a  pin-head 
to  a  nut,  of  a  reddish  rose  or  reddish  brown  colour,  usually  seated  on  a 
red  or  violaceous  surface,  often  traversed  by  dilated  vessels.  They  are 
themselves  firm  to  the  touch,  but  become  confluent,  so  as  to  produce  a 
well-defined  induration,  which  may  extend  over  greater  part  of  the  chest 
or  abdomen,  constituting  the  cancer  en  cuirasse  of  Yel]jeau.  The  lymphatic 
circulation  is  interfered  with,  the  glands  enlarge,  and  the  neighbouring 
limb  swells.  Eveutually  irregular  masses  arise,  which  break  down,  ulcerate, 
fimgate,  and  may  bleed  copiously.  The  accompanying  sensations  may  be 
of  the  nature  of  stabbing  pains,  or  only  itching  or  burning  feelings  are  com- 
plained of.  The  resulting  cachexia  causes  marasmus,  or  death  may  be 
due  to  internal  metastases.  To  this  the  term  lenticular  has  been  at- 
tached, but  there  is  a  rarer  tuberous  form,  in  which  the  masses  are  large 
hard  lumps,  which  undergo  similar  changes. 

But  much  more  common  are  the  melano-carcinomata  of  the  skin,  which 
have  tdl  now  been  generally  regarded  as  melano-sarcomata.  Unna  has 
pretty  conclusively  shown  that  this  was  an  error.  The  point  of  origin  is 
usually  in  a  flat,  soft  na^vus,  which  is,  as  a  rule,  more  or  less  pigmented. 
They  may  spring,  however,  from  an  injiu-y  apart  from  a  mole.  There  is  a 
single  flat  or  nodular  deposit,  small  in  its  inception,  but  reaching  in  time 
the  dimensions  of  a  nut,  or  larger.  It  is  firm,  sessile,  smooth,  or  uneven 
on  its  surface,  and  deep  brown  or  black.  It  is  occasionally  painful,  at 
least  if  irritated,  and  may  break  down  into  ulceration,  is  apt  to  bleed,  or 
exude  a  blackish  fluid.  Other  similar  tumours  form,  and  systemic 
infection  is  induced  through  the  blood  current  or  l}Tnphatics,  with  a  fatal 
termination.  The  pigment  favours  the  epithelial  growth  and  extension, 
for  the  darker  the  mole  the  more  active  and  mahgnant  the  process.  It  is 
the  presence,  too,  of  the  pigment  which,  by  obscuring  the  structure,  has  led 
to  these  growths  being  so  long  regarded  as  sarcomatous.  The  cancerous 
epithelium  assumes  the  alveolar  arrangement,  the  pigment,  which  occurs  as 
more  or  less  dense  aggregations  of  granules  attaching  themselves  parti- 
cidarly  to  the  connective  tissue  septa,  is  not  imiformly  distributed  through- 
out. Widely  diflused  metastases,  to  nearly  every  organ,  have  been  seen  in 
these  cases. 

One  of  the  most  frequent  forms  of  cutaneous  cancer  is  that  known  as 
rodent  ulcer,  which  in  all  but  a  small  minority  is  localised  on  the  upper 
half  of  the  face.  There  is  a  primary,  smooth,  mother-of-pearl-hke  nodule, 
which  may  long  remain  c^uiescent  or  but  slowly  enlarge.  After  passing  in 
some  instances  through  a  warty  stage,  it  flattens  out,  its  margin  has  a 
"  rolled  "  appearance,  is  reddish  or  pale  pink,  with  a  certain  degree  of  semi- 
translucency,  and  when  pinched  up  the  mass  feels  -  hard.     In  the  centre 
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there  is  often  a  scab  pretty  firmly  adherent,  and  covering  a  red  granular 
slightly  ulcerated  surface  ;  or,  if  superficial,  there  may  be  included  within 
or  between  several  such  growths  a  species  of  soft  cicatrix.  Gradual  as  is 
its  progress  in  general,  its  tendency  is  to  penetrate  more  in  the  direction 
of  depth  than  extension.  There  is  more  destruction  than  new  growth. 
It  justifies  its  name  if  left  unchecked,  since  in  time  it  may  eat  through  all 
tissues,  till,  having  thus  destroyed  greater  part  of  the  face,  death  from 
exhaustion  ensues.  Neither  are  the  neighbouring  glands  implicated,  nor  do 
secondary  deposits  form. 

But  epithelioma  somewhat  different  in  type  may  occur  on  the  skin, 
either  on  its  free  surface,  or  where  mucous  membrane  and  skin  coalesce,  as 
on  the  lower  lip.  Ill-defined  nodules,  invested  with  a  degree  of  scaliness, 
become  aggregated  into  a  disc,  at  first  movable,  subsequently  more  or  less 
adherent.  This  may  break  down  and  ulcerate,  or  the  epithelial  pro- 
longations extending  downwards,  accompanied  by  some  elongation  of  the 
papillae,  then  leaving  these  bare,  owing  to  the  degeneration  and  liquefaction 
of  the  cells  of  the  neoplasm,  a  cauliflower-like  aspect  is  assumed,  to  which, 
not  quite  correctly,  the  term  papillary  epithelioma  has  been  attached. 
Bleeding  is  readily  induced  in  this  variety.  For  a  time  the  process  is 
superficial,  but  the  boundary  of  the  deeper  fibrous  layers  or  fasciae  is  at 
length  passed,  and  a  foul,  fungating,  deep  ulcer  is  produced,  the  glands 
become  involved,  and  constitutional  cachexia  is  generated.  In  a 
fortunately  rarer  form  the  advance  is  more  rapid,  and  the  process  is 
deeper  seated. 

The  crateriform  ulcer  of  Hutchinson,  usually  affecting  the  same  portion 
of  the  face  as  rodent  ulcer,  may  develop  from  that  or  arise  as  a  primary 
growth,  having  more  of  a  bossy  aspect.  The  excavation  which  develops 
has  thick  and  firm  walls.  Microscopically  it  is  more  allied  to  ordinary 
epithelioma  than  rodent  ulcer. 

A  condition  which,  if  not  strictly  cancerous  at  first,  as  some  hold,  is  at 
least  closely  analogous,  and  paves  the  way  for  a  state  eventually  cancerous, 
is  that  called  Paget' s  disease  of  the  nipple.  Though  generally  limited  to  the 
nipple  and  areola,  it  may  spread  over  a  wider  area,  or  possibly  affect  other 
regions,  as  the  scrotum  or  glaus  p^^nis.  It  usually,  however,  occurs  in 
women  from  40  to  60  years  of  age.  There  is  a  florid,  intensely  red, 
raw  surface  very  finely  granular,  from  which  exudes  a  copious,  clear, 
yellowish  viscid  secretion.  The  border  is  sharply  defined  and  slightly 
raised,  while  if  pinched  up  the  fold  feels  distinctly  indurated.  Tingling, 
itchmg,  or  burning  sensations  accompany  it  at  first,  yet  the  health  even  for 
long  suffers  no  deterioration.  Eventually  scirrhus  invades  the  breast,  and 
runs  its  ordinary  course. 

Diagnosis. — The  diagnosis  is  mainly  from  late  specific  manifestations, 
occasionally  from  lupus.  In  syphilis  the  lesions  are  much  oftener  multiple 
than  in  cancer,  the  resulting  ulcers  are  cresceutic,  with  a  dirty  grey  floor 
and  sharp-cut  edges.  The  brownish  red  primary  nodules  characteristic  of 
lupus  should  be  carefully  sought  for,  while  the  history  usually  connotes 
a  commencement  in  early  life.  On  the  face,  besides  epitheliomatous 
nodules  or  one  or  more  rodent  ulcers,  there  may  be  patches  of  red,  dry, 
rough,  scaly,  or  seborrhceic  skin,  hardly  distinguishable  from  eczema,  yet 
apt  to  develop  into  cancer. 

Treatment. — Cancer  being  at  first  in  all,  throughout  in  some,  a  purely 
local  disease,  complete  removal  by  the  knife  constitutes  the  best  treatment, 
if  at  all  practicable.     Even  if  pretty  extensive,  healing  may  be  obtained  by 
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Thiersch's  method  of  skin-grafting.     Eecurrence  is  most  likely  in  melano- 

carcinoma,  least  in  rodent  ulcer.  Small  local  recurrences  may  be  treated 
successfully  by  scraping,  followed  by  cauterisation  with  Paquelin's  cautery. 
In  widespread  superficial  cancer,  if  operation  is  objected  to  or  impracticable, 
scraping,  and  the  subsequent  application  of  chromic  acid  fused  on  a  probe, 
will  for  long  keep  the  disease  in  check. 


SAECOMA. 

A  tumour  of  the  embryonic  type,  having  its  origin  in  the  connective 
tissue,  composed  in  the  main  of  round  or  fusiform  cells,  the  stroma  being 
comparatively  insignificant,  but  containing  in  some  cases  yellow  or  brown 
pigment  granules,  derived  from  the  blood.  Though  the  name  is  an  old 
one,  the  conception  which  it  now  conveys  is  of  recent  date.  Kobner,  in 
1869,  seems  to  have  first  directed  attention  to  it  as  afi'ecting  the  skin. 
Kaposi,  in  1870,  described  a  remarkable  variety.  Perrin,  Funk,  Unna,  and 
others  have  made  careful  studies  of  its  forms. 

Etiology  and  pathology. — Xeither  the  nature  nor  the  etiology  of 
sarcoma  can  be  said  to  be  definitely  settled.  Kot  a  frequent  disease,  it 
is  met  with  particularly  in  childhood  or  after  middle  age.  Pathologically, 
it  may  be  said  to  consist  of  embryonic  connective  tissue  containing  cells. 
There  are  two  varieties,  as  the  component  cells  tend  to  assume  a  spindle- 
shaped  or  a  rounded  form.  The  small-celled  sarcoma,  with  spherical 
elements,  gives  rise  to  the  softest  and  most  malignant  tumour;  its  cells 
show  numerous  mitoses,  which  are  absent  in  the  spindle-celled  form. 
Haemorrhages  also  occur,  and  free  pigment  granules.  The  spindle-celled 
variety  presents  a  very  homogeneous  formation.  The  spindles  are  closely 
packed  in  parallel  bundles,  and  as  they  increase  they  cause  the  glandular 
elements  of  the  skin  to  atrophy,  and  the  elastic  tissue  to  disappear, 
while  the  collagenous  is  reduced  to  a  remnant. 

Symptoms. — The  earliest  manifestation  of  sarcoma,  when  occurring 
primarily  on  the  skin,  may  be  a  bluish  brown  macule,  resembhng  a  bruise 
or  patch  of  chronic  congestion,  evolving  slowly,  and  commonly  multiple. 
Or  it  may  be  a  tubercle  or  tumour,  developing  out  of  the  macule,  or  inde- 
pendently of  it.  Such  may  be  either  of  the  same  colour  as  the  skin,  or 
reddish  brown  or  bluish  red,  the  deeper  they  are  situated  approximating 
more  to  the  latter  hue.  At  the  same  time  there  are  hypodermic  tumours, 
which,  though  occasioning  a  prominence,  do  not  alter  the  colour  of  the  super- 
jacent integument.  They  may  be  sohtary,  numerous,  or  in  immense 
numbers,  varying  in  size  from  a  millet  seed  to  a  pea  or  almond,  though  in- 
di\idual  examples  are  larger  ;  their  consistence  is  generally  hard  yet  elastic, 
peculiarly  firm  should  a  large  area  be  involved,  but  on  the  contrary  they 
are  sometimes  soft,  angiomatous,  and  compressible,  bleeding  freely  if 
punctured.  As  regards  its  mode  of  development,  there  are  three  principal 
types — (1)  That  of  Kaposi,  which  for  a  time  locaKses  itself  on  the 
extremities.  There  is  brawny  oedema  of  the  hands  and  feet,  which  assume 
a  sort  of  plum  colour,  the  skin  is  hard  and  immovable,  and  on  this  the 
sarcomatous  nodules  develop.  The  disease  progresses  centripetally  till  the 
whole  body  may  be  attacked.  There  may  be  severe  pain,  yet  the  health 
often  continues  for  long  good.  Some  of  the  nodules  may  disappear,  entire 
recovery  has  been  known  to  take  place,  but  most  cases  end  fatally.  (2)  In 
another  form  the  tmnoui's  form  on  difierent  parts  of  the  body,  other  than 
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the  extremities,  and  multiply  gradually  or  rapidly.  (3)  A  single  timioiir 
remains  localised  for  a  certain  period,  then  rapid  generalisation  takes 
place. 

Diagnosis  and  prognosis. — This  is  not  in  all  cases  easy.  It 
must  be  carefully  separated  fi'oni  syphihtic  gummata,  mycosis  fungoides, 
cysticerci  affecting  the  skin  and  sulxjutaneous  tissue,  the  nodules  of  lupus 
and  leprosy,  and  perhaps,  in  Kaposi's  form,  from  Eaynaud's  disease.  The 
prognosis  is  always  grave,  for,  though  spontaneous  disappearance  of  the 
tumours  has  occurred,  and  even  cure  has  resulted,  this  is  rare.  In  ^dew 
of  this  the  favourable  effects  of  the  subcutaneous  injection  of  liquor 
arsenicalis  in  the  treatment,  recorded  by  Kobner  and  Shattock,  lose  a 
certain  amount  of  their  value. 


IVIYCOSIS  rUN"GOIDES. 

A  rare  disease  of  the  skin,  characterised  liy  the  formation  of  painless 
tumours,  somewhat  resembling  tomatoes,  preceded  in  many  cases  by  very 
itchy  eruptions,  erythematous,  lichenous,  or  eczematous  in  type.  It  was 
first  described  by  Alibert  in  1832,  who  attached  the  term  mycosis,  from 
the  similarity  of  the  tumours  to  mushrooms,  not  from  any  supposed 
parasitic  etiology ;  the  affix  "  fungoides  "  refers  to  the  tendency  these  have 
to  burst  open.  Tidal,  Brocq,  PajTie,  Tilden,  Besnier,  and  many  others 
have  rendered  our  acquaintance  with  its  features  very  complete. 

Etiology. — As  to  the  cause,  we  are  completely  in  the  dark.  It  is 
most  frequent  in  men,  and  particularly  in  late  adult  life.  Xo  evidence  of 
contagiousness  has  been  adduced,  and  the  antecedents  of  those  attacked,  as 
of  the  relatives,  has  generally  been  good.  Some  regard  it  as  aUied  to 
sarcojna,  others  to  lymphadenoma,  but  it  seems  independent  of  either. 

Pathology. — AVhen  the  growths  are  examined  they  are  found  to  consist 
in  the  main  of  cells  of  the  lymphoid  type,  contamed  in  a  delicate  reticulum. 
Individually  these  vary  in  shape,  but  are  frequently  oval,  with  one  or  more 
nuclei.  Their  protoplasm  stains  rather  badly,  so  that  their  outHne  is  ill- 
defined.  The  tumour  is  watery  in  consistence.  The  epidermis  is  thinned. 
PhiUipson  has  examined  the  early  patches,  and  finds  that  these  present 
anatomically  the  same  characters.  The  commencement  seems  to  be  in  the 
neighbourhood  of  the  blood  vessels,  the  origin  being  from  the  connective 
tissue ;  but  according  to  Unna  the  early  cellular  infiltration  shows  a  satura- 
tion with  granular  protoplasmic  particles.  No  organisms  having  any 
significance  have  been  met  with,  though  in  the  later  stages  such  accidental 
visitors  are  plentiful. 

Symptoms. — In  one  class  of  cases  three  fairly  distinct  stages  can  be 
recognised.  In  the  earliest,  a  superficial  and  extensive  eruption  appears. 
This  often  is  much  like  patches  of  dry  eczema,  or  it  is  a  widely  diffused 
erythema,  perhaps  with  wheals.  There  is  no  impau-ment  of  health,  though 
usually  severe  itching,  less  often  burning  sensations,  are  complained  of.  Tliis 
stage  may  last  many  years.  By  degrees,  however,  the  skin  on  the  aff'ected 
parts  becomes  thicker,  it  acquires  the  aspect  of  a  patch  of  long-standing  hchen 
planus,  yet  on  these  bullte  may  arise.  This  constitutes  the  second  period. 
Sooner  or  later  the  third,  that  of  tumoiu's,  is  reached.  Either  on  one  of  the 
infiltrated  areas,  or  on  sound  skin,  a  nodular  elevation  forms,  frequently  quite 
suddenly.  This  is  primarily  firm,  later  as  it  enlarges  it  softens.  Commonly 
such  are  brightish  red,  but  they  may  be  yellowish  white,  or  even  plum- 


SENSORY  DISTURBANCES.  479 

coloured.  Their  surface  is  smooth  and  glossy,  the  epidermic  covering  being 
thin  and  tightly  stretched.  Though  no  pain  accompanies  them,  the 
pruritus  persists,  so  that  they  may  be  torn,  or,  spontaneously  rupturing,  a 
gummy  or  bloody  fluid  exudes  from  their  succulent  mass,  and  dries  into 
crusts  and  scabs.  By  increase  in  numbers  they  coalesce  so  as  to  cover 
wide  areas,  involving  in  general  the  head  and  upper  part  of ,  the  trunk  be- 
fore the  lower  limbs  are  invaded.  Crater-shaped,  often  deep,  ulcers  may 
form.  The  lymphatic  glands  may  enlarge.  A  nauseous,  peculiar,  and 
offensive  odour  is  exhaled.  While  some  of  the  growths  continue  through- 
out, others  shrivel  up  and  disappear,  leaving  little  or  no  trace.  Eventually 
the  health,  hitherto  good,  fails ;  emaciation,  feverishness,  septicaemia,  and 
death  from  exhaustion,  sometimes  with  colliquative  diarrhoea,  occurs. 

In  another  class  of  cases  the  stage  of  tumours  is  reached  at  once,  no 
diffused  eruption  preceding  their  evolution.  Itching  is  not  so  marked,  and 
purplish  or  reddish  blue  macules  are  seen  apart  from,  or  as  an  areola  round, 
the  growths,  or  left  behind  by  some  which  have  become  absorbed. 

Diagnosis. — In  the  early  stage,  where  there  are  superficial  eruptions, 
the  diagnosis  is  difficult  unless  an  examination  of  an  excised  portion  of 
affected  skm  be  made.  Persistent  itchiness,  with  rebelHousness  to  treat- 
ment, might  arouse  suspicion.  The  fully-developed  disease  is  not  unlike 
tuberculous  leprosy ;  but  there  is  no  anaesthesia  nor  destructive  ulceration. 

Treatment. — As  to  treatment,  arsenic,  while  it  has  apparently  bene- 
fitted some  examples,  has  aggravated  others.  Bazin's  first  case  entirely  and 
permanently  recovered  after  an  attack  of  erysipelas ;  hence  Pringle  suggests 
further  trial  of  serum  therapeutics,  though  so  far  the  results  have  been 
negative.  Any  gangrenous  tumour  should  be  excised,  as  Hallopeau  has 
shown  that  such  may  be  the  cause  of  hectic  fever. 


SENSORY   DISTURBANCES. 


Following  the  view  of  Crocker,  it  seems  the  simplest  plan  to  regard  as 
neuroses  of  the  skin  only  those  disorders  of  innervation  in  which  the 
changes  are  functional  and  the  symptoms  subjective,  the  secondary  effects 
being  the  result  of  accidental  circumstances,  rather  than  to  adopt  the 
wider  conception  held  by  many,  of  including  within  them  all  those  diseases 
whose  pathogenesis  has  been  proved  or  suspected  to  lie  in  some  alteration 
in  the  nervous  centres. 

HYPERESTHESIA. 

Exaltation  of  sensibility  of  the  skin  is  nearly  always  symptomatic  of 
some  deeper-seated  source  of  irritation,  not  perhaps  readily  discoverable. 
It  is  also  a  manifestation  of  hysteria,  and  in  the  recognition  of  this  ele- 
ment will  be  found  the  key  to  its  cure. 


DERMATALGIA. 

By  this  is  understood  cutaneous  pain,  independent  of  any  appreciable 
alteration  in  the  integument  or  nervous  system.     The  condition  is  rare,  and 


48o  INTE G  UMENTARY  SYSTEM. 

distinguishable  from  ordinary  neuralgia  by  its  superficial  character.  It  is 
paroxysmal,  usually  local,  and  principally  met  with  on  the  scalp.  Unna 
locates  it  in  the  hair  follicles,  and  caused  by  cramp-like  spasm  of  the 
muscular  structures  in  these.  The  fact  of  its  being  spontaneous  separates 
it  from  hyperaesthesia. 

EEYTHEOMELALGIA. 

Under  this  term  Weir  Mitchel  has  described  a  chronic  ailment  in 
which  a  part  or  parts,  commonly  one  or  more  extremities,  suffer  from 
pain,  flushing,  and  local  fever,  made  far  worse  if  the  limbs  hang.  It 
appears  to  be  due  to  a  diffuse  or  terminal  neuritis,  related,  according  to 
Personal!,  to  syphilis.  It  may  occur  in  combination  with  Eaynaud's 
disease,  but  is  separable  from  it. 

PEUEITUS. 

This  perversion,  of  which  itching  is  the  sole  direct  symptom,  is  by  far 
the  most  important.  It  may  be  either  general  or  restricted  to  certain 
areas. 

Symptoms. — General  pruritus  is  specially  encountered  in  advanced 
life  as  pruritus  senilis,  and  is  then  one  of  the  consequences  of  that  atrophy 
of  the  skin  almost  inseparable  from  age.  Of  all  the  changes  in  the  skin 
as  years  advance,  that  which  has  the  chief  influence  in  initiating  pruritus 
is  dryness,  a  cessation  more  or  less  complete  of  the  insensible  perspiration 
which  does  so  much  to  preserve  the  integument  in  health.  The  skin  of 
the  aged — a  relative  term  not  always  commensurate  with  the  years  lived — 
is  pale,  thin,  silkily-smooth,  or  wrinkled,  discoloured,  and  rough  from 
accumulation  of  the  horny  cells.  Complamt  is  made  of  paroxysms  of 
itching  on  undressing,  or  when  warm  in  bed,  or  after  a  diffusible  stimulant 
has  been  partaken  of.  The  scratching  resorted  to  may  or  may  not  leave 
visible  traces;  it  is  often  indulged  in  till  pain  has  replaced  the  intense 
pruritus.  In  severe  cases  the  sleeplessness  and  wearing  effects  of  the 
peripheral  irritation  react  on  the  general  health,  even  inducing  impairment 
of  the  mental  powers.  In  some,  bihous  attacks,  sudden  accessions  of  acute 
gastric  or  duodenal  catarrh,  occur  at  indefinite  intervals.  These  bring  it 
into  relation  with  the  pruritus  so  common  in  protracted  jaundice. 

General  pruritus  may  also  be  one  of  the  subjective  symptoms  met  with 
within  the  cycle  of  the  "  change  of  life,"  an  expression  of  the  disturbance 
to  the  economy  occasioned  by  the  arrest  of  a  rhythmical  function.  It  is 
then  sometimes  associated  with  a  degree  of  mental  aberration,  either 
hysterical  or  bordering  on  actual  insanity.  It  often  assumes  the  form  of 
formication,  or  the  sensation  as  if  myriads  of  insects  were  crawling  over, 
stinging  or  biting  the  skin.  This  "  parasitophobia,"  as  Perrin  has 
designated  it,  may  be  secondary,  when  it  is  a  sequela  of  a  pre-existing 
though  cured  scabies  or  pediculosis  ;  or  primary,  if  it  develops  in  those  who 
have  never  had  such  ailments,  though  possibly  the  idea  has  been  started 
through  their  having  mixed  with  those  who  have. 

What  is  called  pruritus  hiemalis,  described  by  Hutchinson,  Duhring, 
and  Payne  among  others,  is  a  third  form.  This  is  an  itchiness  of  the  skin 
in  cold  weather,  especially  when  the  air  is  keen,  dry,  and  frosty.  It  arises 
when  undressing  to  go  to  bed,  or  in  a  warm  room  if  the  external  tempera- 


SENSORY  DISTURBANCES.  481 

ture  is  low,  "  Change  of  temperature  rather  than  absolute  cold  is  the 
exciting  cause,  while  dryness  of  the  air  is  an  important  factor." 

The  commonest  form  of  local  pruritus  is  that  known  as  pruritus  ani. 
This  is  not  limited  wholly  to  the  seat,  but  extends  to  the  perineum.  Little 
or  no  alteration  may  be  visible,  or  there  may  be  slight  secondary  redness, 
thickening,  or  cracks.  The  sufferers  are  mostly  sedentary  men,  whose 
occupation  is  monotonous,  worrying,  or  disquieting.  In  some  the  presence 
of  piles  or  varicosity  of  the  lower  hemorrhoidal  veins  can  be  shown,  or 
there  is  urethral  or  prostatic  disorder,  or  ascarides  are  the  source  of  irrita- 
tion ;  but  the  patient  may  be  otherwise  apparently-  healthy,  though  he  may 
live  freely  or  smoke  too  much. 

Another  variety  is  p^mritus  genitalium.  That  affecting  the  vulva  is 
the  most  frequent,  and  in  all  such  the  existence  of  saccharine  urine  should 
be  sought  for.  It  may,  however,  be  climacteric,  or  associated  with  a 
varicose  condition  of  the  labial  veins.  Leucorrhoea  may  be  the  cause,  or 
merely  the  accumulation  and  rancidity  of  the  secretions  irritating  the 
clitoris,  whence  the  itching  radiates.  It  may  attack  the  scrotum  and 
perineum  in  men,  as  a  result  of  varicocele,  or  the  meatus  urinarius  in  stone 
or  diabetes. 

A  local  form  of  pruritus  hiemalis  is  that  occurring  between  and  under 
the  smaller  toes  when  the  stockings  are  removed  at  night,  or  prior  to  this 
in  the  evening  after  dinner.  There  is  also  a  pruritus  narium  met  with  in 
the  gouty,  either  with  a  dryness  of  the  lining  membrane  or  a  constant 
dripping  of  a  clear  fluid. 

Diagnosis. — In  the  diagnosis  of  general  pruritus,  pediculosis  and 
urticaria  must  be  excluded.  Evidence  of  the  insects  may  be  found  in 
the  clothes,  and  a  history  of  the  eruption  of  wheals  may  be  learned  on 
inquiry. 

Treatment. — In  the  management  of  pruritus  we  must  bear  in  mind 
that  it  is  a  superficial  phenomenon,  which,  in  accordance  with  the  view  of 
Bronson,  may  be  regarded  as  having  its  essential  seat  in  the  epidermis. 
"  It  is  always  associated  with  a  presentiment  to  consciousness,  as  though  a 
foreign  body  were  in  contact  with  the  surface,"  Unna  explains  the  per- 
version of  sensation  as  occasioned  by  a  disproportion  between  the  press- 
ure of  the  tissue  juices  and  the  resistance  exerted  by  the  horny  layer. 
Om'  efforts,  therefore,  should  be  directed  to  remove  all  sources  of  irrita- 
tion, and  to  prevent  recourse  being  had  to  the  natural  mode  of  relief, 
namely,  scratching.  This,  though  affording  relief  for  the  time,  partly 
by  substituting  pain  or  smarting  for  itching,  lowers  the  vitality  of  the 
skin,  and  increases  its  subsequent  sensitiveness.  Actual  restraint  is 
seldom  applicable,  though  something  may  be  done  in  the  way  of  prevent- 
ing the  hands  having  access  to  the  itchy  part  diuing  sleep.  The  under- 
clothing ought  to  be  either  of  cotton,  hnen,  or  silk ;  woollen  articles  are 
seldom  tolerated.  Such  may,  however,  be  worn  over  those  mentioned. 
For  washing,  some  well-made  superfatted  soap  and  soft  tepid  water  must 
be  used,  the  surface  being  dried  with  a  linen  towel,  without  friction.  Warm 
alkaline  sulphur  baths,  followed  by  inunction  with  a  bland  salicylated  oil, 
such  as  oleum  deelina,  containing  5  to  10  grs.  of  salicylic  acid  in  the  ounce, 
or  vaseline  with  a  like  amount,  will  be  found  beneficial  in  all  forms.  We 
may  in  like  manner  employ  menthol  dissolved  in  oil,  in  much  the  same 
proportion.  This  acts  by  substituting  the  sensation  of  coldness  for  that  of 
itching.  It  may  likewise  be  used  as  a  5  per  cent,  superfatted  soap. 
Pruritus  senilis  may  often  be  permanently  cured  by  injecting  from  xtj  ^^  ^ 
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of  a  gr.  of  a  salt  of  pilocarpine  subcutaneously  at  night.  The  action  of  the 
pilocarpine  as  a  diaphoretic  should  be  kept  up  for  an  hour  by  imbibing  hot 
water  freely,  and  its  use  should,  to  be  effective,  be  continued  for  at  least 
ten  days  or  a  fortnight.  In  all  forms  of  pruritus  the  avoidance  of  sudden 
changes  of  temperature  should  be  aimed  at  as  much  as  possible,  as  also  the 
use  of  alcohol  or  articles  of  food  or  drink  likely  to  flush  the  skin.  In  the 
local  varieties,  painting  with  a  solution  of  nitrate  of  silver  in  sweet  spirits 
of  nitre,  10  to  15  grs.  in  the  ounce,  is  of  much  use,  employed  occasionally. 
Carbolic  acid  dissolved  in  oil  or  water,  10  gr.  to  the  ounce,  is  also  a  reliable 
antipruritic,  in  such  forms ;  and  much  the  same  may  be  said  of  dilute  solu- 
tions of  tar,  as  3  per  cent,  of  liq.  carbonis  detergens  in  water,  or  as  an 
ointment  with  oxide  of  zinc  in  cold  cream.  Douching  with  water  as  hot 
as  can  be  borne,  and  then  dusting  freely  with  talc  containing  5  or  10  per 
cent,  of  boric  acid,  is  also  valuable. 


•     ANAESTHESIA. 

This   is   a    rare   form   of   disturbance   of    sensibility,  and   is   mostly 
encountered  in  hysterical  conditions,  or  in  leprosy. 


VEGETABLE  PARASITIC  DISEASES. 

There  are  many  of  the  cutaneous  disorders  already  described  which  have 
been  proved  to  be  occasioned  by  low  forms  of  vegetable  life,  in  some  of  which 
the  suspicion  is  strong,  though  yet  unconfirmed,  while  others  are  apparently 
independent  of  any  such  agency.  These  depend  on  the  presence  of  organisms 
belonging  to  the  schizomycetes,  fission  fungi,  bacteria,  or  micrococci.  But 
there  is  a  class  of  diseases  which  arise  from  the  reactive  irritation  of  the  skin 
to  the  invasion  of  members  of  the  hyphomycetes,  or  branching  fungi,  in 
which  the  cell  or  spore  or  short  filament  has  the  property  of  elongation, 
again  in  most  instances  to  break  up  into  innumerable  fragments,  each 
of  which  can  propagate  the  fungus. 


FAVUS. 

A  contagious  disease,  due  to  the  Achorion  schonleinii,  exhibiting  pale 
yellow,  cup-shaped,  friable  crusts,  usually  perforated  by  a  hair  if  on  parts 
where  such  are  present.  The  term  seems  to  have  been  used  till  comparat- 
ively recent  times  merely  to  denote  honey -like  crusts,  not  the  comb-like 
arrangement  of  the  favi  themselves.  Its  parasitic  nature  was  discovered 
by  Schonlein  in  1839,  and  two  years  later  Gruby  accurately  described  the 
fungus.  Latterly  discussion  has  arisen  as  to  the  unity  or  multiplicity  of 
the  parasite,  a  point  not  yet  conclusively  settled. 

Etiology  and  pathology. — The  favus  scutulum,  detached  from  the 
depression  in  the  corium  in  which  it  is  seated,  is  made  up  of  branching 
mycelium,  oval  and  round  spores,  with  granular  debris,  containing  various 
micro-organisms   and   pus   corpuscles.     The  individual  segments   of  the 
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mycelium  are  shorter  than  in  trichophyton ;  it  runs  lengthwise  through 
the  hair,  interfering  with  its  transparency  but  not  dissecting  its  fibrous 
structure  as  the  trichophyton  does.  Hence  the  hair,  though  lustreless,  is 
not  nearly  so  brittle.  If  a  drop  of  liq.  potassae  be  placed  on  a  hair 
attacked  by  the  achorion,  a  cover-glass  laid  on  and  immediately  after 
examined  by  the  microscope  with  a  power  of  250  diameters  or  more, 
the  liquid  can  be  seen  to  flow  through  the  mycelial  tubes,  driving  the  air 
before  it.  This  is  a  good  method  of  discriminating  between  favus  and 
some  forms  of  trichophyton  with  resistent  mycelium.  The  botanical 
position  of  the  achorion  has  not  yet  been  determined.  Sabrazes  has 
shown  that  in  dogs  and  fowls  the  fungus  may  belong  to  a  different 
species  from  that  affecting  man,  but  though  the  fungus  of  human  favus  is 
a  distinct  one,  which  gives  rise  only  to  favus,  it  is  still  suh  Jtidice  whether 
there  is  but  one  species  or  not.  So  far  the  clinical  appearances  do  not 
correspond  with  the  varieties  of  cultures  obtained. 

Symptoms. — Favus  is  chiefly  met  with  on  the  scalp,  and  its  earliest 
appearance  is  that  of  a  minute,  sulphm- -yellow  speck,  at  the  mouth  of  a 
hair  follicle.  This  as  it  enlarges  acquires  a  depression  in  the  centre  while 
it  rises  at  the  periphery.  The  yellow  crust  finally  attains  the  dimensions 
of  a  split  pea,  the  older  central  portion  being  lighter  in  hue  than  the 
marginal.  "While  individually  roundish,  and  having  their  seat  in  the 
epidermis,  when  they  become  aggregated,  pressure  imparts  a  hexagonal 
contour.  The  masses  of  crust  may  pretty  nearly  cover  the  scalp,  or  form 
more  or  less  isolated  groups,  partially  enclosing  bald  places  where  the 
disease  has  died  out,  and  set  in  healthy  areas.  Throughout  its  whole 
course  it  is  accompanied  by  erythematous  redness,  which  may  proceed  to 
other  more  complicated  inflammatory  changes.  Pediculi  commonly  swarm 
in  the  tangled  mass  of  withered  hair  which  grows  irregularly  over  the  thick 
crusts,  and  a  peculiar  mousy  odour  is  exhaled.  It  is  difficult  to  determine 
how  far  the  itchiness  complained  of  is  due  to  favus  alone. 

It  may  occur  on  the  trunk  independently,  wide  areas  being  affected,  but 
in  most  cases  this  is  an  extension  from  the  scalp.  The  same  dry,  yellow, 
crumbly,  though  tenacious  crusts  characterise  it,  but  in  addition  red  scaly 
rings  are  found  on  the  trunk  or  limbs.  It  may  also  insinuate  itself  under 
the  nail,  and  appears  as  a  yellow  spot  beneath  the  nail -substance,  or  raising 
it  up  and  protruding  from  the  free  margin  in  front. 

While  chiefly  seen  in  the  young,  it  is  eminently  chronic,  may  even  last 
a  lifetime,  or  only  die  out  when  all  the  hair  follicles  have  been  destroyed. 
Many  of  those  suffering  from  it  are  pale  and  lymphatic,  the  glands  near 
the  diseased  areas  are  enlarged,  and  some  hold  that  it  exerts  a  deleterious 
effect  on  the  general  health.  Though  probably  on  the  decrease,  it  is  fairly 
common  in  Scotland  while  rare  in  London,  it  is  seen  in  rural  districts  and 
in  urban  indiscriminately,  hence  it  has  been  called  the  tinea  of  the  country 
as  opposed  to  ringworm,  which  has  been  termed  that  of  towns. 

Diagnosis. — The  aid  of  the  microscope  should  be  invoked  in  all 
doubtful  cases.  Eczema  in  the  strumous  may  occasion  bald  areas,  as  may 
also  destructive  follicuhtis  and  lupus  erythematosus. 

Treatment. — In  the  treatment  of  favus  the  masses  of  crusts  are  first 
to  be  thoroughly  softened  with  oil,  to  which  some  paraffin  may  be  added 
in  the  event  of  pediculi  being  present.  By  poulticing  and  washing  with 
green  soap  and  warm  water,  the  scalp  can  soon  be  cleansed,  and  made  to 
assume  a  red  and  shining  aspect.  The  hair  should  be  cut  very  short. 
Systematic  epilation  must  then  be  practised,  commencing  at  one  point  and 
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advancing  steadily  onwards  till  all  the  diseased  hairs  have  been  removed, 
and  a  margin  of  at  least  a  quarter  of  an  inch  of  apparently  healthy  ones 
beyond.  The  epilation  may  be  rendered  less  painful  if  simple  oil  or  oil 
of  cade,  with  4  per  cent,  of  carbolic  acid  incorporated  with  it,  be  rubbed 
in  to  the  part  from  which  the  hairs  are  about  to  be  removed.  Only  a 
small  part  can  be  so  treated  daily.  After  epilation  the  scalp  is  again 
washed,  dried,  and  an  ointment  or  vaseline  starch  paste  containing  10  per 
cent,  of  resorcin  applied.  It  is  difficult  if  not  impossible  to  cure  favus 
without  epilation,  but  Pirogoff  states  that  the  application  of  the  following 
pomade  is  successful: — 1^  Sulphuris  prtecip.,  15"0;  potassii  carbonatis, 
4-0 ;  picis  liq.,  tinct.  iodi,  aa  50-0 ;  adipis,  lOO'O — M.  This  is  spread  on 
cotton  and  applied  to  the  cleansed  patches,  till  it  occasions  an  abundant 
desquamation.  Then  an  ointment  of  zinc  and  salicylic  acid  is  used.  He 
states  he  has  found  this  to  occasion  such  loosening  of  the  hairs  that 
epilation  is  unnecessary,  and  cure  is  rapid.  Eemoval  of  the  crusts  and 
application  of  the  resorcin  ointment  is  sufficient  to  cure  if  on  the  trunk. 
Tonics  and  good  diet  are  called  for.  The  X-rays  have  been  employed  to 
cause  loosening  of  the  hairs,  and  their  more  ready  extraction.  This  result 
appears  to  follow  more  certainly  if  the  special  dermatitis  is  produced,  but 
as  this  in  turn  may  be  succeeded  by  ulcers  and  subsequent  scarring,  the 
possibility  should  be  explained  to  the  patient.  It  is  conceivable  that  this 
plan  may  prove  valuable,  when  the  experience  of  the  technique  will  enable 
us  to  gauge  the  duration  of  exposure  and  energy  required. 


TEICHOPHYTOSIS. 

8yn.,  Ringworm, 

A  parasitic  disease  affecting  the  scalp  of  children,  the  hairy  parts  of 
the  face  in  adult  men,  the  general  surface,  more  rarely  the  nails,  at  all 
ages,  produced  by  the  growth  of  various  species  of  the  trichophyton.  The 
parasitic  nature  of  ringworm  was  established  by  Gruby  and  Malmsten 
about  1842.  M'Call  Anderson,  Thin,  and  Alder-Smith  contributed  to  our 
knowledge  but  fresh  interest  has  been  infused  into  the  subject  by  the 
observations  of  Sabouraud,  who  showed  that  there  are  at  least  two  or 
three  species  of  the  fungus.  His  views  have  been  in  the  main  confirmed 
and  extended  by  Leslie  Eoberts,  Adamson,  Fox,  and  Blaxall ;  while  Morris 
has  introduced  a  simple  stain. 

Etiology  and  pathology. — In  general  terms  the  parasite  consists 
of  mycelial  threads  and  "  spores,"  or,  more  properly,  independent  fragments 
of  mycelium.  In  this  country  the  most  common  species  is  that  called  by 
Sabouraud  microsporon,  identified  with  the  M.  midouini  of  Gruby,  but 
which  some  hold  is  also  a  trichophyton.  It  is  found  in  at  least  95  per  cent, 
of  all  cases  of  ringworm  of  the  scalp  in  children.  The  spores  are  small, 
3  /A  to  4  lO.  in  diameter.  These  form  a  sheath  round  the  hair,  which  is  itself 
filled  with  delicate  mycelial  threads.  There  is  likewise  a  large-spored 
fungus,  which  may  affect  the  scalp  and  general  surface.  It  consists  of 
mycelial  filaments  or  sporulated  threads,  packed  side  by  side  within  the 
whole  stump.  It  affects  solely  the  interior  of  the  hair,  hence  it  is  called 
Trichophyton  megcdosporon  endothrix.  It  occasions  circinate  lesions  of 
the  skin.  It  is  rare  in  Britain,  but  less  so  in  France.  Another  variety 
is  Trichophyton  megalosporon  endo-ectothrix.  This  gives  rise  to  tinea 
barbse  and  ringworm  of  the  nails,  very  seldom  ringworm  of  the  scalp. 
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In  the  hair  the  mycelium  is  straight  like  that  of  favus.  The  spores  are 
in  most  cases  large  in  both  the  latter  forms,  varying,  however,  from 
4  /A  to  12  /a,  in  diameter.  One  does  not  meet  with  an  intermixture  of 
these  forms ;  each  case  presents  only  one  and  the  same  form,  and  so  do 
all  cases  derived  from  it  by  communication.  Probably  the  best  way  of 
examining  suspected  hairs  is  to  place  them  for  a  few  minutes  in  liq. 
potass£e,  then  transfer  them  to  distilled  water  in  a  watch-glass,  then 
mount  in  glycerin.  In  this  way  the  fungus  is  beautifully  distinct,  and 
the  size  of  the  spores  can  be  readily  estimated.  If  scales  from  the  surface 
are  to  be  examined,  a  drop  of  liq.  potassas  is  placed  on,  then  a  cover-glass, 
and  in  from  five  to  ten  minutes  the  mycelial  threads,  which  always  pre- 
dominate in  epithelial  scales,  become  clearly  visible.  The  fungus  is  closely 
allied  to  the  moulds.  It  is  probably  a  saprophyte  which  has  become 
parasitic.  The  small-spored  variety  seems  of  human  origin,  some  at  least 
of  the  large-spored  are  derived  from  animals.  The  results  obtained  by 
cultivations  are  somewhat  confusing,  as  different  media  give  rise  to 
marked  variations  in  the  cultures. 

The  origin  of  body  ringworm  is  often  difficult  to  trace ;  the  washerman 
in  India  is  blamed  as  the  medium  of  communication ;  the  laundry  in  cooler 
climates  may  sometimes  be  at  fault.  Direct  or  mediate  contagion  by  caps 
or  brushes,  accounts  for  epidemics  in  children  at  school  or  classes.  Shaving 
generally,  sometimes  contact  with  cattle,  produces  ringM^orm  of  the  beard. 
Kerion  is  occasionally  due  to  irritant  applications,  more  frequently  is  a 
question  of  soil. 

Symptoms. — Clinically  the  simplest  type  of  ringworm  is  that 
known  as  tiyiea  circinata,  seen  on  smooth  surfaces  or  on  those  invested 
with  downy  hairs.  This  begins  as  a  rose-red  spot,  w^hich  soon  becomes 
a  red,  slightly  scaly  patch,  oval  or  round,  and  either  uniform  all  over,  or 
merely  a  red  crescent  or  ring  bearing  some  easily  dislodged  branny  flakes. 
Such  may  appear  on  a  part  covered  with  clothes,  or  on  the  chin  or  hand. 
In  the  latter  situation  the  margin  may  be  vesicular.  On  the  palm  or  sole 
the  commencement  may  in  like  manner  be  a  blister,  which  enlarges,  bursts, 
and  exposes  a  red  siu-face  denuded  of  horny  epidermis,  but  presenting  an 
edge  of  undermined  and  thickened  epidermis.  In  all  these  situations 
there  are  as  a  rule  only  one  or  two,  seldom  many,  areas  of  disease.  On 
the  scrotum  and  adjoining  parts  of  the  inner  aspect  of  the  thigh,  a  com- 
pound of  ringworm  and  intertrigo  is  seen,  especially  in  warm  countries. 
The  margin  of  the  patch,  which  may  be  many  inches  in  diameter,  is  red, 
raised,  and  crescentic.  The  centre  is  paler,  fawn-coloured,  sometimes  moist, 
at  others  scaly.  It  is  a  peculiarly  obstinate  form.  In  all  a  degree  of 
itchiness  precedes  or  accompanies  the  ailment;  in  the  last  variety  it  is 
■especially  aggressive  and  troublesome. 

On  the  scalp  in  children  there  is  ordinarily  seen  one  or  more  circular 
patches,  more  or  less  completely  covered  with  white  mealy  scales,  and 
withered  and  dry  hairs,  most  of  which  are  irregularly  broken  off  at  about 
a  line  and  a  half  from  their  point  of  exit  from  the  skin.  Sometimes, 
particularly  where  the  complaint  has  lasted  long  without  treatment,  nearly 
the  whole  head  may  be  thickly  covered  with  whitish  scales,  while  the  hair, 
though  thin,  grows  a  fair  length,  but  underneath  this  numerous  broken 
hairs  can  be  found.  This  is  the  type  seen  in  connection  with  the  small 
spored  fungus.  In  that  due  to  the  large-spored  fungus  the  lesions  are  more 
scattered  and  the  scaliness  less.  There  is  a  marked  proportion  of  dark, 
swollen  stumps,  broken  off  very  short.    In  all  cases  the  epidex'mis  is  affected 
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before  the  hair.  A  peculiar  phase  is  that  called  Jcerion.  On  one  or  more 
places  on  the  scalp  the  skin  is  swollen  up  like  a  watch-glass,  the  surface 
is  red,  tender,  moist,  and  either  smooth  or  crusted.  The  follicles  gape,  exude 
a  gummy  discharge,  and  the  hairs  are  loose  or  have  fallen  out.  This  some- 
times occurs  with  the  small-spored,  more  often  with  the  large-spored  fungus. 
It  is  possibly  a  mixed  infection  with  pyogenic  organisms.  Much  resembling 
kerion  in  appearance,  but  developing  on  glabrous  surfaces,  as  the  backs  of 
the  hands,  the  limbs,  neck,  or  nates,  not  on  the  palms  or  soles,  are  rounded, 
raised,  uneven  reddish  patches,  not  unlike  a  macaroon  in  shape.  These 
are  studded  with  numerous  apertiu'es  from  which  pus  can  be  squeezed, 
corresponding  in  general  to  hair  follicles,  with  crusts,  or  unruptured 
pustules.  The  haii's  have  usually  fallen  out.  The  disease  commences  as  a 
small  boil,  these  multiply  and  coalesce.  Itching  and  sensations  of  heat 
accompany  it.  There  are  not  often  many  patches.  The  condition  was 
originally  described  by  Leloir  as  conglomerate  pustular  perifolliculitis,  and 
he  regarded  it  as  of  microbic  origin.  Hartzell  traced  its  connection  with 
the  trichophyton,  and  Sabouraud  has  confirmed  this.  The  source  is 
apparently  equine,  and  the  variety  ectothrix. 

On  the  bearded  part  of  the  face  there  may  be  nothing  more  than  one  or 
several  reddish,  dry,  scaly  circular  patches  in  the  whiskers,  on  the  chin  or 
neck,  rarely  on  the  upper  lip.  The  hairs  may  appear  somewhat  lustreless, 
but  are  not  markedly  involved.  The  disease  may  proceed  further,  the 
surface  in  parts  looking  as  if  it  had  been  scalded  or  blistered.  A  yellowish 
serosity  exudes  abundantly,  concreting  into  thick  crusts.  The  hairs  are  more 
or  less  diseased,  partly  loosened.  In  many  instances  a  third  grade  is 
reached ;  rounded,  uneven,  reddened  tuberculous  formations  are  produced. 
The  hairs  are  loose  or  have  fallen,  and  a  viscid  fluid  is  poured  out.  The 
condition  closely  resembles  kerion.  In  these  last  cases,  pain  of  a  throbbing 
character  is  complained  of  in  addition  to  itching. 

The  nails  apjDear  to  be  very  seldom  attacked,  and  only  secondarily  to 
ringworm  of  the  back  of  the  hand,  or  as  an  infection  from  the  scalp,  but  as 
the  complaint  persists  for  long  after  the  cure  has  been  effected  elsewhere, 
it  is  possible  that  instances  have  been  erroneously  regarded  as  eczema  or 
psoriasis  of  the  matrix  or  bed  of  the  nail.  The  first  change  is  the 
occurrence  of  white  lines  or  points  under  the  nail ;  this  becomes  unequal, 
is  thickened,  more  convex,  loses  its  transparency,  and  finally  falls  off. 

Diagnosis. — In  the  diagnosis  of  ringworm  of  the  body,  patches  of 
seborrhoeic  eczema,  usually  encountered  on  the  chest  or  back,  and  pityriasis 
rosea,  look  most  like  it.  But  these  are  more  extensively  distributed 
than  ringworm,  and  the  microscope  does  not  reveal  the  mycehum  of  the 
trichophycon.  Mild  types  of  psoriasis  can  generally  be  excluded  by 
examining  the  knees,  elbows,  and  scalp.  A  recurrent  syphilide  assuming 
an  arrangement  in  rings  somewhat  simulates  it,  there  are  few  or  no  scales, 
some  of  the  lesions  are  crescentic,  and  there  is  no  itching.  A  disseminate 
ringworm  of  the  scalp  is  fi'equently  regarded  as  seborrhoea.  If  a  little 
chloroform  is  sopped  on,  and  after  evapoi^ation  the  part  inspected  with  a 
lens,  if  the  case  is  one  of  ringworm,  all  the  broken  hairs  assume  a  mealy 
whiteness,  seen  in  no  other  condition.  Some  of  these  should  then  be 
removed,  and  examined  microscopically.  Sycosis  due  to  pyogenic  organisms 
differs  from  tinea  barbte,  inasmuch  as  the  hairs  are  not  much  loosened,  and 
if  attempts  at  extraction  are  made,  pain  is  experienced.  It  is  most 
common  in  those  who  do  not  shave,  tinea  barbae  is  the  reverse.  A  late 
tuberculous,  ulcerating,  or  vegetating  syphilide  usually  shows  horseshoe- 
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shaped  ulcers  at "  some  point,  the  hairs  may  have  fallen  out,  but  a  cicatrix 
replaces  them. 

Prognosis. — This  is  good  as  regards  ultimate  cure,  though  the  disease 
is  undoubtedly  often  obstinate.  According  to  Sabouraud,  ringworm  of  the 
scalp  due  to  the  small-spored  fungus  disappears  spontaneously  at  or  about 
puberty,  but  in  the  case  of  the  large-spored  variety  this  is  not  nearly  so 
absolute.  It  may  persist  during  adolescence.  We  rarely  meet  with  ring- 
worm of  the  scalp  in  adults. 

Treatment. — The  treatment  of  ringworm  of  the  trunk  or  limbs  is 
generally  simple.  Washing  the  affected  parts  twice  daily  with  a  super- 
fatted potash  soap,  or  failing  this  a  similar  good  hard  one,  and  warm  water, 
and  the  subsequent  application  of  an  ointment  of  precipitated  sulphur 
1  drm.,  ammoniated  mercury  \  drm.,  and  lanoline  1  oz.,  will  almost  with 
certainty  cure  in  a  week.  That  affecting  the  scrotum  and  thigh  is  more 
obstinate.  The  most  effectual  remedy  seems  to  be  freshly  prepared  sul- 
phurous acid  sopped  on  three  times  a  day,  the  surface  being  at  the  same 
time  kept  well  powdered  with  boric  acid  10  parts  and  talc  90.  From 
the  impossibility  of  getting  any  remedy  to  penetrate  to  the  bottom  of  the 
hair  folKcle,  so  as  to  act  as  an  ef&cient  parasiticide,  Sabouraud  holds  that 
ringworm  of  the  scalp  is  incurable  by  the  means  at  our  disposal.  Though 
tedious,  the  cure  can  be  accomplished.  The  hair,  if  not  kept  shaved — the 
best  plan — must  at  least  be  cropped  as  short  as  scissors  can  cut  it,  and  this 
must  be  continued  till  a  cure  is  attained.  It  must  be  washed  twice  daily 
with  superfatted  potash  soap  and  warm  water,  and  the  sulphur  and 
ammoniated  mercury  ointment,  mentioned  above,  well  rubbed  in.  Another 
useful  salve  is  composed  of  oleate  of  copper,  \  drm.  to  1  drm.  in  1  oz.  of 
lanoline.  Or  10  grs.  to  ^  drm.  of  salicylic  acid,  may  replace  part  of  the 
ammoniated  mercury.  In  very  chronic  and  limited  cases  in  children 
over  10,  the  croton  oil  treatment  of  Alder-Smith  may  be  cautiously  tried. 
The  patches  are  painted  at  intervals  of  a  few  days  with  pure  croton  oil, 
and  over  this  a  linseed  poultice  is  constantly  applied.  A  degree  of 
pustulation  is  set  up,  and  the  hairs  are  loosened  and  fall  out,  to  be  replaced 
by  healthy  ones.  Kerion  is  best  treated  by  continuous  poulticing  with 
boric  starch  poultices.  This,  too,  constitutes  the  best  preliminary  treat- 
ment in  ringworm  of  the  beard.  When  the  surface  has  thus  been  cleansed, 
the  superfatted  soap  and  the  sulphur  and  ammoniated  mercury  ointment, 
combined  with  epilation  of  all  loose  hairs,  is  commonly  rapidly  effectual. 
If  the  nails  are  attacked,  soaking  in  alkaline  solutions,  scraping  down,  and 
painting  with  linimentum  iodi  seems  the  best  mode. 


TINEA  IMBEICATA 

A  superficial  parasitic  affection  of  the  epidermis,  characterised  by 
concentric  rings  consisting  of  dry  flakes  attached  at  their  periphery, 
occurring  in  warm,  moist  localities  in  the  Pacific  Ocean.  According  to 
Patrick  Manson,  who  has  given  the  most  complete  account,  it  was  recog- 
nised by  Dampier  in  1729,  Fox  in  America  gave  the  first  medical  descrip- 
tion, but  Turner,  Koniger,  and  Macgregor  have  also  reported  on  it. 

Etiology  and  pathology. — Moistened  with  liq.  potass^,  and 
examined,  the  scales  show  a  most  luxuriant  growth  of  a  fungus  resembhng 
trichophyton,  but  in  prodigious  abundance.  Unna  regards  it  as  a  sapro- 
phyte, and  places  it  in  juxtaposition  to  the  microsporon  furfur,  and  it 
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must  be  admitted  that  it  has  many  features  in  common  with  pityriasis 
versicolor. 

The  home  of  the  disease  is  in  the  Malay  Archipelago ;  from  thence  it  has 
spread  east  and  south  to  many  of  the  islands  of  the  Pacific  and  into  China. 
Very  high  temperatures  or  conversely  dry  cold  weather  are  inimical  to  it. 

Symptoms. — Manson  repeatedly  inoculated  it,  and  states  that  it  has 
an  incubation  stage  of  about  ten  days ;  then  a  minute,  slightly  elevated  brown 
spot  appears.  This  increases,  the  epidermis  being  undermined  till  it  ruptures 
in  the  centre,  becoming  separated  from  the  underlying  part  as  a  flake. 
The  ring  enlarges  still  further,  another  brown  spot  forms  in  the  middle, 
and  the  same  process  is  renewed,  the  original  ring  having  in  the  meantime 
extended.  A  series  of  concentric  rings  are  thus  produced,  new  foci  develop, 
till  the  whole  body  is  involved,  with  exception  of  the  palms  and  soles,  and 
geiierally  the  scalp.  Should  one  system  of  circles  infringe  on  another, 
the  regularity  of  the  pattern  is  disturbed.  "  The  arrangement  is  some- 
thing like  the  rings  of  light  and  dark  surface  on  watered  silk."  The  free 
border  of  the  flake  is  towards  the  centre  of  the  circle  to  which  it  belongs. 
The  brown  colour  is  due  to  the  tint  of  the  fungus,  and  if  the  skin  is  very 
dark  the  affected  parts  may  look  lighter.  It  occasions  no  redness  or  trace 
of  inflammation,  does  not  apparently  affect  the  hair  even  of  the  scalp,  and 
only  itches  in  warm,  damp  weather. 

Treatment. — This  consists  in  applying  linimentum  iodi  of  double 
the  usual  strength  to  the  parts,  piecemeal,  so  as  not  to  occasion  too  great 
irritation.     At  the  same  time  the  clothes  must  be  burnt  or  boiled. 


PITYEIASIS  VEESICOLOE. 

A  superficial  affection  almost  wholly  confined  to  the  covered  parts, 
characterised  by  the  aj)pearance  of  fawn-yellow  or  pale  brownish  areas, 
which  on  being  scraped  give  off  a  fine  bran-like  scaliness,  due  to  the 
vegetation  in  the  horny  layer  of  the  microsporon  furfur. 

The  complaint  was  described  by  Sennert  nearly  three  hundred  years  ago, 
but  the  name  was  attached  to  it  by  Willan.  The  fmigus  which  gives  rise 
to  it  was  discovered  by  Eichstedt  in  1846.  Many  writers  have  confused  it 
with  chloasma. 

Etiology  and  pathology. — The  fungus  is  a  saprophyte,  and, 
according  to  Unna,  only  vegetates  in  the  middle  layer  of  the  horny  portion 
of  the  epidermis.  It  consists  of  winding  and  interlacing  mycelial  filaments, 
including,  within  the  meshes  so  formed,  groups  of  rounded  spores,  differing 
a  little  in  size  individually,  but  rather  less  than  a  blood  corpuscle.  The 
alterations  produced  are  mainly  mechanical,  though  the  slight  inflammatory 
phenomena  occasionally  observed  may  be  due  to  a  feeble  toxine.  A  few 
scales  placed  on  a  slide  and  moistened  with  liq.  potassse,  show  unmistakably 
the  peculiar  arrangement  of  the  cryptogam. 

Symptoms. — The  eruption  special  to  the  disease  consists  of  spots 
and  larger  areas,  varying  from  a  pale  fawn-yellow  in  fair  persons  to  a 
dark  brown  even  in  the  swarthy.  The  surface  is  composed  of  branny 
scales,  easily  loosened  by  such  measures  as  friction  with  the  nail.  The 
distribution  is  wonderfully  symmetrical,  the  smaller  disconnected  spots 
being  situated  beyond  the  margins  of  the  larger.  In  most  cases  it  is 
confined  to  the  chest,  but  may  extend  to  the  limbs  so  far  as  covered. 
Itching,  though  sometimes  complained  of,  is  not  a  prominent  symptom. 
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Though  contagious,  it  is  only  so  to  a  slight  extent.  Those  who  perspire 
freely  are  most  subject  to  it,  but  regular  daily  ablutions  have  no  influence 
in  freeing  from  it.  It  is  very  rare  in  childhood,  and  disappears  as  the 
skin  becomes  drier  after  middle  life.     It  is  much  more  frequent  in  males. 

Diagnosis. — It  has  been  mistaken  for  a  syphilide,  for  seborrhoeic 
eczema,  and  for  pityriasis  rosea.  From  all  these  the  microscope  provides 
a  certain  means  of  determination. 

Treatment. — This  is  simple  and  usually  satisfactory.  The  skin 
should  first  be  well  washed  with  green  soap  and  warm  water,  to  free  it 
from  greasiness.  After  drying,  the  sm-face  should  be  sponged  with  vinegar, 
and,  while  still  wet,  with  a  solution  of  hyposulphite  of  soda  in  water,  of  the 
strength  of  1  drm.  to  the  ounce,  with  a  little  glycerin.  This  ought  to  be 
repeated  nightly  for  a  week  or  ten  days.  Afterwards,  to  prevent  recur- 
rence, the  use  of  a  superfatted  resorcin  and  salicylic  soap,  with  warm 
water  twice  a  week,  for  a  time,  to  thin  down  the  surface  of  the  horny 
layer,  is  advantageous. 

EEYTHEASMA. 

A  brownish  or  reddish  brown  patch,  desquamating  but  little,  occurring 
on  the  inner  side  of  the  thigh,  lasting  a  long  time,  and  due  to  the  Microsporon 
rifiinutissimum ;  was  so  named  by  v.  Barensprung.  The  parasite  was  de- 
scribed by  Burchardt.     Payne,  Bizzozero,  and  Unna  have  investigated  it. 

It  is  said  to  be  fairly  common,  but  the  complaint  attracts  little 
attention,  since  it  scarcely  occasions  annoyance  by  itching,  and  the  fungus 
needs  careful  staining,  preferably  by  Gram's  method,  and  a  power  of  at 
least  700  diameters.  There  are  septate  filaments  and  numerous  fine,  round, 
or  angular  spores.  It  comes  nearer  to  pityriasis  versicolor  than  to  ringworm. 
The  fungus  is  a  saprophyte  which  flomishes  in  the  upper  layers  of  the 
epidermis.  It  has  been  regarded  as  an  intertrigo,  but  this  is  only  an 
occasional  superaddition.  The  treatment  consists  in  the  application  of  a 
dilute  citrine  ointment  containing  a  little  creasote. 


ACTINOMYCOSIS  OF  THE  SKIN. 

A  parasitic  affection  due  to  the  ray  fungus,  producing,  when  it  attacks 
the  skin,  tumour-like  growths,  which  soften,  suppurate,  and  give  rise  to 
sinuses.  Bollinger  in  1877  identified  the  micro-organism,  though  Langen- 
beck  had  detected  it  and  recognised  its  fungoid  nature  so  early  as  1845. 
Its  existence  in  cattle  had  been  known  before  Israel  proved  its  occurrence 
in  man.  Neumann,  Darier  and  Gautier,  and  Pringle  have  illustrated  the 
various  cutaneous  types. 

Etiology. — The  form  in  which  the  parasite  is  visible  to  the  naked 
eye  is  that  of  opaque  granules,  of  a  sulphur  or  paler  yellow  tint,  about 
the  size  of  a  pin-head.  These  in  greater  or  smaller  numbers  float  in  a 
sangumeous  or  purulent  fluid,  discharged  from  the  liquefied  tumours. 
Crushed  under  a  cover-glass,  they  can  be  seen  to  consist  of  a  felted  arrange- 
ment of  straight  or  winding  fibres,  assuming  a  radiating  plan  with  club- 
shaped  terminals.     It  is  best  demonstrated  by  Gram's  method. 

The  ray  fungus  vegetates  on  various  members  of  the  family  of  the 
graminacees,  as  barley,  wheat,  and  rye,  yet  cultivations  from  such  sources 
have  not  so  far  reproduced  the  disease.     Still  it  appears  certain  that  this 
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is  in  some  way  the  origin,  and  actinomycosis  is  pretty  frequent  in  cattle. 
No  case  of  direct  transmission  from  animals  to  man  has  been  recorded,  but 
it  seems  communicable,  though  apparently  with  ditiiculty.  It  has  been 
supposed  to  gain  access  by  way  of  a  decayed  tooth,  by  swallowing  uncooked 
grain,  or  by  puncture  by  barley  awns.  It  is  probable,  as  Foulerton  has 
shown,  that  there  are  various  mould  fungi,  to  be  classed  as  species  of  strepto- 
thrix,  capable  of  producing  symptoms  which  have  hitherto  been  regarded 
generally  as  actinomycosis.    It  is  twice  more  frequent  in  men  than  women. 

The  skin  in  man  is  seldom  involved,  except  secondarily,  from  some 
deeper  source. 

Symptoms. — The  period  of  incubation  may  be  a  prolonged  one. 
On  becoming  apparent  there  is  first  perceived  a  small  roundish  or  oval 
prominence,  hard  as  wood,  seated  subcutaneously.  This  enlarges, 
approaches  the  surface,  acquires  a  red  or  violaceous  colour,  grows  soft 
and  fluctuating,  and  may  finally  burst,  forming  an  ulcer  with  sinuous 
fistulte.  Secondary  tumours  develop  progressively  in  the  neighbourhood, 
and  follow  a  like  course.  Thus  a  reddish  violet  patch  is  produced,  uneven, 
indurated,  apparently  adherent  to  the  subjacent  parts,  and  not  unlike  a 
collection  of  scrofulo-tuberculous  gummata.  If  on  the  cheek,  one  of  the 
more  common  situations,  it  seems  attached  to  the  periosteum  of  the  malar 
bones  or  jaw.  Pain  is  at  times  severe,  at  others  absent,  or  only  evoked  by 
pressure.  The  lymphatic  glands  are  seldom  implicated.  The  aspect  of 
the  growths  in  Pringle's  case  was  somewhat  different.  They  consisted  of 
livid,  fleshy,  sarcomatous-looking  outgrowths  of  mottled  purplish  red  and 
yeUow  colour.  To  touch  they  were  soft,  pulpy,  and  fluctuating,  though  not 
tender.  The  integument  over  them  was  thin,  stretched,  with  dilatation 
of  the  blood  vessels.  From  cupped  openings  much  clear,  sticky  fluid 
constantly  exuded,  while  the  retained  purulent  fluid  contained  granular 
specks  in  which  were  the  actinomyces.  The  growths  were  principally 
situated  on  the  right  flank  and  back,  and  the  source  was  in  the  lung.  The 
skin  from  which  they  sprang  was  hard,  brawny,  and  tender,  and  of  a  deep 
pm'plish  brown  colour. 

Prognosis. — However  introduced,  the  disease  advances  by  gradual 
invasion,  while  its  progress  is  chronic,  and,  unless  checked,  it  in  many 
cases  eventually,  if  slowly,  causes  death  by  exhaustion. 

Treatment. — This  consists  in  opening  up  the  sinuses  and  foci  of 
suppuration,  scraping  them  out  thoroughly,  and  adndnistering  large  doses 
of  iodide  of  potassium — 45  to  60  grs.  daily — a  drug  which  has  a  specific 
action  in  curing  the  disease. 


BLASTOMYCETIC   DEEMATITIS. 

A  destructive  disease  of  the  skin,  due  to  the  proliferation  of  an 
organism  belonging  to  the  yeast  family,  having  progressive  and  infectious 
features,  presenting  fungating  or  warty  elevations,  with  ulceration  and  the 
formation  of  abscesses.  Gilchrist  was  the  first  to  enunciate  the  view  that 
the  ailment  was  ascribable  to  vegetable  parasites,  and  has,  in  conjunction 
with  Stokes,  followed  up  his  early  researches.  Busse,  Busche,  Sanfelice, 
Welles,  Hyde,  Anthony,  Herzog,  and  others  have  added  to  our  knowledge. 

Pathology  and  etiology. — There  is  epidermic  increase,  with 
projection  downwards  of  pegs  and  solid  masses,  penetrating  even  to  the 
subcutaneous  tissue,  imparting  somewhat  the  appearance  of  a  squamous- 
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celled  carcinoma.  In  these  there  occur  many  small  abscesses,  in  the 
cavity  of  which  polynuclear  leucocytes  predominate ;  and  among  these  are 
the  vegetable  parasites,  the  blastomycetes.  These  are  from  12  to  20  /x  in 
diameter,  have  a  double  contour,  of  which  the  outer  represents  the  cell 
membrane,  the  inner,  the  retracted  cell  protoplasm.  Some  are  round, 
others  show  budding  processes,  the  usual  mode  of  multiplication.  Culti- 
vated on  some  media,  a  mycelium  may  develop,  but  this  has  not  been 
observed  in  the  skin.  The  source  has  not  been  discovered.  Liebenthal 
thinks  it  is  always  engrafted  on  a  previously  diseased  soil,  but  in  some 
cases  at  least  it  is  primary.  While  there  was  a  tuberculous  history  in  a 
few,  others  sprang  from  an  apparently  healthy  stock 

Symptoms. — The  regions  earliest  invaded  are  the  back  of  the  hand 
and  the  front  of  the  leg,  but  it  may  spread  widely.  The  commencement  is 
a  reddish  5  raised  spot,  which  extends  in  area,  and  may  become  pustular. 
The  affected  part  is  more  or  less  covered  with  warty  or  papillomatous 
projections,  and  as  it  exudes  a  sticky,  sero-purulent  fluid,  this  dries  into 
investing  crusts.  The  border  is  frequently  reddened,  and  this  may  be 
partially  overlapped  by  masses  of  vegetations.  Sometimes  the  process 
ends  by  the  formation  of  a  thin  whitish  scar,  more  often  it  advances  with 
burrowing  ulcerations  till  extensive  tracts  are  involved.  There  may  be 
no  subjective  sensations,  or  burning  and  pain  is  complained  of. 

Diagnosis  and  prognosis. — On  the  hand  it  resembles  most  closely 
lupus  verrucosus,  but  no  tubercle  bacilli  have  been  discovered  in  sections 
from  pieces  excised.  The  differentiation  indeed  could  scarcely  be  made 
from  the  clinical  phenomena.  In  other  situations  it  reminds  of  the  rare 
vegetating  syphilide,  and  it  is  not  unlikely  that  there  may  be  a  mixed 
infection.  The  prognosis  is  favourable  if  attacked  early,  but  the  disease 
has  proved  fatal  in  at  least  one  instance. 

Treatment. — Iodide  of  potassium  in  full  doses,  and  pushed,  has 
proved  curative  after  locally  destructive  measures  had  been  tried  in  vain. 


ANIMAL  PAEASITIC  DISEASES. 

SCABIES. 

A  DISEASE  characterised  by  itchiness  after  going  to  bed,  or  when 
heated,  presenting  multiform  lesions,  mostly  the  result  of  scratching, 
occasioned  by  the  burrowing  of  the  female  acarus  scabiei  in  the  horny 
cuticle.  Avenzoar,  an  Arabian  physician,  is  believed  to  have  known  that 
scabies  was  due  to  a  mite,  and  S.  Hildegard  in  the  twelfth  century, 
employed  remedies  against  it ;  a  very  clear  description  of  it  was  given  by 
Bonomo  of  Leghorn  in  1687,  yet  a  general  acquaintance  with  the  true 
nature  of  the  disease  only  slowly  permeated  the  rank  and  file  of  the 
profession 

Etiology. — The  disease  is  chiefly  communicated  by  sleeping  with  an 
infected  person,  yet  as  the  acarus  possesses  considerable  vitality  it  is 
possible  that  it  may  live  for  a  time  in  blankets,  etc.,  and  may  thus  infect 
a  second  person.  The  acarus  is  just  perceptible  to  the  naked  eye,  and  is 
not  unlike  though  much  smaller  than  the  familiar  cheese  mite.      It  is 
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roundish  and  transparent,  about  one-fiftieth  of  an  inch  long,  with  peculiar 
triangular,  thorn-like  projections  on  the  back.  The  male  is  considerably 
less  than  the  female  in  size.  The  adult  insect  has  eight  legs,  all  in  the  male 
terminating  in  trumpet-shaped  suckers,  in  the  female  the  posterior  one 
bears  a  hair.  While  the  species  affecting  man  will  live  for  an  indefinite 
period,  if  uninterfered  with,  in  his  integument — there  are  cases  on  record 
where  individuals  have  never  been  free  from  scabies  throughout  a  long  life 
— acari  parasitic  on  other  of  the  mammalia  occasionally  are  temporary 
tenants,  and  may  cause  a  good  deal  of  irritation  and  crusting. 

Pathology. — There  are  only  two  lesions  strictly  due  to  the  acarus. 
One  of  these  is  the  burrow  or  tunnel  which  the  female  excavates  for  herself 
in  the  middle  layer  of  the  horny  part  of  the  epidermis,  for  the  male  either 
wanders  about  on  the  surface,  or  at  most  only  digs  a  superficial  cave.  The 
burrow  in  typical  form  is  a  greyish  line,  little  more  than  the  breadth  of  a 
hair,  straight  or  winding/and  an  eighth  of  an  inch  or  more  long.  It  is  often 
ragged  and  dirt-stained.  The  mite  herself  may  sometimes  be  seen  at  its 
blind  end  as  a  yellowish  grey  speck  under  the  cuticle.  Behind  the  mite 
are  eggs  and  fseces.  In  very  many  cases  no  burrow  can  be  found.  The 
other  is  a  tiny,  clear  vesicle,  situated  over  the  cul-de-sac  in  which  the 
tunnel  ends. 

Symptoms. — Itchiness  is  the  first  symptom  to  manifest  itself,  but  it 
is  usually  some  weeks  after  contamination,  unless  several  foci  have  been 
established  at  once,  ere  it  becomes  aggressive.  As  the  acari  multiply,  the 
pruritus  spreads  over  the  limbs,  anterior  part  of  the  trunk,  the  hands  and 
feet.  The  sensation  begins  as  soon  as  the  sufferer  gets  warm  in  bed,  since 
then  the  female  resumes  her  progress,  and  may  last  all  night,  effectually 
preventing  sleep.     To  a  slighter  extent  it  occurs  in  the  day  if  hot. 

The  situations  affected  are  of  importance.  The  front  of  the  wrists,  the 
forearm  and  arm,  the  front  of  the  thighs,  the  genital  organs  in  men  and 
the  breasts  in  women,  the  spaces  between  the  fingers,  the  palms  and  soles 
in  young  people,  the  nates  in  children,  and  the  anterior  aspect  rather  than 
the  dorsal  of  the  trunk,  are  pretty  much  those  in  order  of  frequency.  The 
face  is  seldom  attacked  even  in  severe  and  long-continued  cases.  Scratch- 
ing sets  up  conditions  little  different  from  those  of  eczema.  There  may  be 
papules  mixed  up  with  wheals.  Pustules  from  secondary  infection  with 
pus  cocci  are  not  infrequent,  more  particularly  in  the  careless  or  neglected. 
Bullae,  large  and  yellow,  with  thick  walls,  are  sometimes  seen  on  the  hands 
or  feet,  with  swelling,  oedema,  and  redness.  The  lesions  are  multiform, 
but  preserve  a  degree  of  discreteness  in  arrangement.  In  cases  of  long 
standing  very  marked  pigmentation  may  arise.  At  times  the  symptoms 
are  few  and  insignificant ;  this  occurs  for  the  most  part  in  those  whose 
habits  are  cleanly,  or  who  employ  soaps  containing  substances  such  as 
carbolic  acid,  distasteful  to  the  acari.  There  are  rare  instances  where 
pruritus  is  almost  wholly  absent. 

Diagnosis. — This  can  be  established  by  the  discovery  of  the  mite,  but 
in  general  the  fact  of  itching  being  principally  during  the  night,  the 
observation  of  the  localities  affected,  the  multiformity  and  dissemination  of 
the  lesions  suffice,  while  it  is  confirmed  if  several  members  of  the  family 
are  similarly  diseased.  The  complaint  which  most  closely  simulates  it  is 
dermatitis  herpetiformis. 

Treatment. — The  first  preliminary  is  to  administer  a  warm  bath 
combined  with  ablution  with  soft  soap.  Sulphur  ointment,  full  strength  or 
diluted  in  the  case  of  children  or  those  with  delicate  skins,  should  next  be 
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well  rubbed  in  for  three  successive  nights,  a  second  warm  bath  taken,  and 
the  clothes  completely  changed.  If  any  trace  of  recurrence  takes  place, 
repetition  to  the  itchy  part  is  usually  all  that  is  needed.  |S-naphthol, 
1  in  10  of  vaseline,  lard,  or  in  a  vaseline  starch  paste,  can  be  used  in  place 
of  sulphur.  Or  styrax,  a  couple  of  drachms,  balsam  of  Peru  half  a  drachm, 
and  simple  ointment  an  ounce,  is  also  efficacious.  Care  must  be  taken  to 
avoid  over  treating. 

PEDICULOSIS. 

The  pediculus  capitis  is  so  common  an  epiphyte  in  the  lower  orders, 
that  it  is  regarded  as  almost  a  normal  tenant.  It  is  often er  seen  in 
children  than  in  adults,  and  affects  chiefly  the  back  and  top  of  the  head. 
Unless  nmnerous,  they  may  produce  little  more  than  an  annoying  itchiness. 
But  if  present  for  some  time  the  scratching  induces  a  moist  eczema,  the 
hair  becomes  matted,  sometimes  into  an  inextricable  felt-work,  a  nauseous 
odour  is  exhaled,  and  the  cervical  and  occipital  glands  enlarge.  The  best 
treatment  is  to  saturate  the  hair  with  kerosene  oil  or  crude  petroleum  for 
thirty-six  hours,  the  head  meanwhile  being  protected  by  a  flannel  cap, 
and  caution  as  to  approaching  a  Kght  being  given.  The  scalp  ought 
then  to  be  well  washed  with  soap  and  warm  water.  This  effectually 
destroys  the  insects  and  the  ova  which  are  attached  to  the  hairs.  If 
this  plan  is  objected  to,  the  unguentum  staphisagrise  may  be  rubbed 
into  the  hair 

The  integument  of  certain  individuals  seems  to  provide  a  specially 
favourable  feeding-ground  for  the  pediculus  vestimentorum.  Alcoholic 
persons,  especially  if  old,  are  peculiarly  prone  to  these  parasites.  Many 
elderly  people,  too,  from  carelessness  or  fear  of  catching  cold,  rarely  change 
their  under-linen,  and  somehow  acquire  them.  The  insect,  while  it  lives 
in  the  clothes,  derives  its  nourishment  from  the  skin.  It  inserts  a  long 
narrow  proboscis  into  a  follicle,  sucks  blood  through  this  haustellum,  and 
on  withdrawing  it  a  little  wells  up  into  the  dilated  cavity,  giving  rise  to  a 
minute  hsemorrhagic  speck,  the  pathognomonic  lesion.  Such  are  found  on 
the  back  or  shoulders  The  ova  can  also  be  discovered  attached  to 
downy  hairs.  The  animals  occasion  irritation,  which  induces  scratch- 
ing, and  hence  excoriations,  wheals,  pigmentation,  and  pustulation 
from  the  invasion  of  pus  cocci  are  produced.  Treatment  consists  in 
thorough  change  of  clothes,  washing  with  carbolic  soap,  and  Vv'earing  next 
the  skin  day  and  night  a  bag  containing  fragments  of  sulphur,  which  at 
the  temperature  of  the  body  undergo  slow  oxidation,  and  prevent  the 
insects  again  obtaining  a  lodgment. 

The  pediculus  pubis,  though  chiefly  found  about  the  pubes,  may  live  in 
the  hairy  regions  elsewhere,  as  in  the  axillse,  pectoral  hair,  and  eyebrows 
and  eyelashes.  The  ova  may  be  seen  in  wide-spread  cases  on  the  lanugo 
hairs  of  the  trunk.  In  course  of  its  migrations  it  produces  in  some  bluish 
or  steel-grey  stains,  without  trace  of  a  puncture.  The  crab  louse  causes  in 
most  persons  much  local  irritation,  and  eczematous  eruptions.  Yet  some- 
times it  produces  no  pruritus,  and  no  evidence  of  scratching.  They  are 
best  got  rid  of  by  washing  with  a  storax  soap,  which  dislodges  them,  and 
rubbing  in  stavesacre  ointment. 
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OTHEE  OCCASIONAL  PAEASITES. 

Various  larval  forms  are  occasionally  found  in  or  under  the  skin  of 
man.  Thus  in  cases  where  an  individual  is  the  host  of  the  Tcenia  solium, 
or  from  another  source,  the  eggs  may  be  swallowed,  and  the  hydatid 
developing  from  them  may  reach  the  subcutaneous  cellular  tissue  as  its 
destination.  There  it  gives  rise  to  a  rounded  or  oval  tumour,  which  may 
attain  the  size  of  a  pea,  is  gristly  to  palpation,  and  movable.  Such  may  be 
single  or  numerous.  They  are  found  under  the  skin  of  the  trunk  or  limbs, 
occasion  disturbances  of  sensation,  or  a  feeling  of  weariness  on  movement. 
The  diagnosis  is  difficult,  and  the  presence  of  the  cysticercus  cellulosce  cutis 
can  only  be  definitely  determined  by  extirpating  one  as  one  would  a  cyst. 
Their  recognition  in  the  skin  may  be  the  means  of  explaining  otherwise 
obscure  symptoms  in  the  bram  or  internal  organs.  The  grub  or  larva  of 
various  dipterous  insects  sometimes  finds  its  way  into  the  human  skin,  and 
produces  red  and  hard  spots,  which  may  become  abscesses  and  burst,  dis- 
charging the  worm;  or  sometimes  thin,  slightly  raised  red  lines,  which 
creep  onwards,  accompanied  with  severe  itching  or  by  pain.  A  full  account 
of  this  under  the  name  of  Cutaneous  myiasis  has  been  recently  published 
by  Abraham. 

Numerous  minor  pests  attack  the  human  integument,  and  give  rise  to 
eruptions  and  annoyance.  Among  these  may  be  mentioned  the  harvest  or 
gooseberry  bug,  a  minute  insect  which  is  found  in  hay  fields  and  gooseberry 
bushes,  and  lives  for  a  day  or  two  in  the  skin.  Fleas  and  bed  bugs  distress 
many  people  exceedingly,  scarcely  touch  others.  Mosquitoes  fix  themselves 
on  new-comers  to  the  regions  where  they  prevail,  older  residents  acquire  a 
degree  of  immunity.  The  application  of  the  linimentum  saponis  to  the 
exposed  parts  of  the  body  acts  as  a  protective,  while  alkaline  solutions,  as 
aromatic  spirits  of  ammonia,  relieve  if  sopped  on  to  the  bitten  parts  as 
speedily  as  possible  after  exposui-e.  The  active  ingredient  is  formic  acid, 
which  is  neutralised  by  the  alkali 
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SECTION   X. 
NERVOUS   SYSTEM. 


INTRODUCTION. 

Diseases  of  the  nervous  system  include  maladies  of  widely  different 
causation  and  pathological  relations.  We  may  distinguish  two  general 
classes :  those  in  which  there  is  a  primary  affection  of  the  nerve 
structures;  and  those  in  which  the  nerve  tissues  suffer  secondarily 
in  consequence  of  an  affection  of  the  structures  which  enclose,  protect, 
support,  or  nourish  them — diseases  that  are  chiefly  manifested  by  the 
derangement  of  function  of  the  nerve  elements  that  is  produced.  Between 
these  two  classes,  however,  there  are  many  connecting  links.  By  the 
second  class,  diseases  of  the  nervous  system  are  brought  into  wide 
pathological  relations,  and  to  understand  and  treat  them  involves 
familiarity  with  many  morbid  processes,  general  and  local, — with  their 
relations,  and  with  their  treatment, — which  may  be  wholly  independent 
of  the  nervous  system  itself. 

In  this  class  the  nerve  centres  may  suffer  from  disease  of  the  protect- 
ing bones,  and  both  the  central  and  peripheral  structures  from  disease  of 
the  investing  fibrous  tissues,  the  membranes  of  the  brain  and  cord,  and 
the  sheaths  of  the  nerves.  All  these  have  pathological  relations  quite 
different  from  those  of  the  nerve  tissue.  Some  of  the  most  important 
lesions  of  the  nerve  centres  are  dependent  on  morbid  states  of  the  blood 
vessels,  and  may  be  thus  secondary  effects  of  disease  of  the  heart,  as  in 
embolism — or  of  disease  of  the  general  vascular  system,  and  through  this 
may  be  the  results  of  the  kidney  disease,  as  in  hsemorrhage  and  in  softening 
from  atheromatous  occlusion.  In  consequence  of  other  changes  in  the 
vessels  and  membranes,  similar  lesions  are  the  consequence  of  syphilis. 
The  various  morbid  growths  are  also,  for  the  most  part,  diseases  only  in, 
not  of,  the  nervous  system,  although  one  variety  of  neoplasm  affords  another 
illustration  of  the  connection  between  the  two  classes;  gliomata  connect 
extrinsic  growths  with  diseases  that  are  primarily  of  the  nerve  structure. 
The  supporting  neuroglia,  different  from  the  nerve  structures  as  it  seems 
and  indeed  is,  consists  of  a  residue  of  the  embryonal  tissue  from  which  the 
nervous  tissues  were  developed.  In  its  nutritional  tendencies  it  presents 
a  relation  to  the  nerve  structures  which,  though  definite,  is  opposite ;  it 
overgrows  when  the  latter  decay,  and  thus  gives  rise  to  the  condition  of 
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secondary  sclerosis.  Its  growth  seems  normally  to  be  restrained  by  the 
vitality  of  the  higher  tissue,  and  becomes  exuberant  as  soon  as  that  of  the 
latter  is  lessened.  It  may  persist  in  tracts,  large  or  small,  when  there  is  a 
congenital  arrest  of  development,  such  as  gives  rise  to  the  cavities  called 
syringo-myelia ;  this  persistence  is  especially  important,  because  the  tissue 
may  cease  to  be  quiet,  may  grow  and  develop  into  the  definite  and 
dangerous  condition  known  as  central  gliomatosis.  But  the  neuroglia, 
as  the  connective  tissue  of  the  central  structures,  shares  the  lower  morbid 
tendency  of  the  interstitial  tissue  of  all  organs.  It  is  by  an  overgrowth  of 
this,  in  random  foci,  presenting  at  first  some  of  the  features  of  inflamma- 
tion, that  insular  sclerosis  develops,  while  the  neuroglia  also  takes  a  chief 
part  in  all  forms  of  interstitial  inflammation  in  the  brain^  cord,  and  nerves. 
Its  secondary  overgrowth  in  degeneration  of  the  nerve  structures  varies 
in  amount  and  in  energy ;  even  when  secondary,  it  seems  occasionally  to 
assume  an  independence  which  makes  it  excessive,  and  an  energy  which 
involves  some  of  the  features  of  inflammation. 

We  have  to  distinguish  from  the  primary  interstitial  changes,  those 
acute  processes  in  which  the  nerve  structures  suffer  primarily,  but  with 
rapidity.  When  they  undergo  slow  decay,  we  call  it  degeneration,  but 
an  acute  destructive  change  may  take  place  so  rapidly  as  to  resemble 
parenchymatous  inflammation — inflammation  in  which  the  primary  element 
is  in  the  proper  functional  structures  of  an  organ.  Such  changes  belong 
to  the  group  of  diseases  that  are  truly  of  the  nervous  system,  but  are 
not  always  readily  distinguished  from  the  interstitial  inflammations,  since 
the  interstitial  tissue  and  vessels  may  participate  in  the  more  intense 
processes.  Their  course  presents  all  gradations,  from  the  most  acute  to 
chronic  forms,  but  even  in  the  former  it  is  often  remarkable  how  little 
share  the  connective  tissue  elements  take.  These  processes  have  become, 
of  late,  very  important,  on  account  of  the  extent  and  degree  to  which  they 
can  be  traced  to  toxic  influences.  They  thus  constitute,  in  slow  form,  the 
systematic  degenerations  of  the  central  nervous  system,  and  also,  in  both 
slow  and  rapid  forms,  the  varieties  of  toxic  peripheral  neuritis.  The 
former,  as  well  as  the  latter,,  have  been  extensively  traced  to  the  influence 
of  blood  states.  But  as  chronic  degeneration,  they  are  also  often  due  to 
defective  vitality,  or  imperfect  vital  endurance,  senile  or  premature, 
occurring  in  late  life  before  other  structures  decay,  or  as  isolated  failmre 
soon  after  development  is  complete.  The  latter  class  is  represented  by 
the  diseases  of  which  hereditary  ataxy  is  a  type. 

The  toxic  influences  which  are  thus  effective  seem,  so  far  as  we  can 
trace  their  nature,  to  be  chemical.  They  may  be  metallic  poisons — or  the 
simpler  chemical  substances  of  organic  origin,  as  alcohol — or  complex 
organic  compounds,  either  received  from  without  or,  more  often,  formed 
within  the  body.  They  may  be  likewise  formed  within  the  body 
by  the  organisms  that  give  rise  to  acute  specific  diseases,  as  has  been 
clearly  proved  in  the  case  of  diphtheria;  to  the  same  mechanism  many 
nervous  sequelae  of  acute  diseases  are  apparently  due.  These  poisons, 
especially  those  of  organic  origin,  present  the  remarkable  feature  of  a 
special  tendency  to  influence  certain  nerve  structures,  which  we  are  only 
able  to  distinguish  from  others  by  their  difference  of  function  ;  underlying 
this  must  be  some  minute  difference  of  constitution  which  renders  them 
more  susceptible  to  the  particular  chemical  compounds.  These  structures 
suffer  most  where  their  vitality  is  least ;  for  instance,  the  ends  of  the  nerve 
fibres, — the   parts  farthest  from  the   nerve   cell  of  which  they  are  the 
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processes.  Thus  many  toxic  agents  act  on  the  extremities  of  the  long 
sensory  or  motor  nerves  in  the  limbs,  causing  degenerative  peripheral 
neuritis,  while  a  similar  degeneration  of  the  fibres  of  the  pyramidal  tracts 
of  the  spinal  cord  (the  processes  of  the  motor  cells  of  the  cortex)  con- 
stitutes lateral  sclerosis.  The  motor  fibres  of  the  limbs  are  processes  of 
the  cells  of  the  anterior  grey  matter  of  the  cord ;  the  sensory  fibres  pro- 
ceed from  the  cells  of  the  ganglia  in  the  posterior  nerve  roots.  Of  the 
latter,  those  which  seem  most  prone  to  suffer  are  the  afferent  fibres  from 
the  muscles.  In  locomotor  ataxy  these  nerves  suffer  first,  apparently  from 
a  toxic  agent  which  is  a  result  of  syphilis,  but  acts  also  on  the  other 
processes  of  these  ganglion  cells — those  which  become  the  fibres  of  the 
posterior  median  coliunns.  These  ascend  the  cord,  but  depend  for  their 
vitality  on  the  cells  of  the  posterior  gangKa.  Thus  the  degeneration  in 
the  spinal  cord,  the  posterior  sclerosis,  and  the  changes  in  the  peripheral 
nerves,  are  but  parts  of  the  toxic  influence  on  one  range  of  cell  influence. 
The  afferent  nerves  from  both  skin  and  muscle  suffer,  however,  from  many 
other  toxic  causes,  and,  alike  in  alcoholic  neuiitis  and  in  diphtheritic 
palsy,  we  may  have  a  close  resemblance  to  locomotor  ataxy.  The  suscepti- 
bility of  the  muscle  nerves  is  the  cause  of  the  frequency  with  which  the 
knee-jerk  is  lost,  and  of  the  profound  significance  of  the  symptom. 

Other  toxic  agents  influence,  not  the  peripheral  ends  of  the  long  pro- 
cesses of  the  cells,  but  the  structures  in  which  nerve  energy  is  produced 
in  the  central  mechanism.  Such,  for  instance,  is  strychnine,  and  the 
strychnine-like  products  of  the  organism  of  tetanus,  while  one  element  in 
the  production  of  the  curious  disturbance  of  chorea  seems  to  be  the  action 
on  the  elements  of  the  motor  cortex  of  some  poison  allied  to,  but  not 
identical  with,  that  which  causes  acute  rheumatism,  and  is  probably  a 
complex  organic  chemical  compound. 

Relative  deficiency  in  the  power  of  resisting  toxic  agents  must  be 
ascribed  to  imperfect  vital  energy,  a  lower  degree  of  the  energy  of  life  that 
maintains  nutrition.  Such  imperfection  is  manifested  by  a  class  of  cases 
in  which  failure  of  nutrition  occurs  as  a  primary  change,  either  before 
other  parts  in  late  life,  as  in  many  cases  of  spinal  muscular  atrophy,  or 
labio-glossal  paralysis,  or  senile  brain  failure,  or  paralysis  agitans, — or  else 
soon  after  complete  development  is  achieved,  as  in  the  so-called  hereditary 
ataxy  and  its  congeners.  Moreover,  it  is  possible  that  a  slight  difference 
in  the  power  of  vital  endurance  in  some  structures  causes  a  greater  readi- 
ness to  suffer  degenerative  changes  in  middle  life  under  acquired  influences. 

The  toxic  agents  which  can  thus  act  on  the  nerve  structures  and 
impair  their  nutrition  and  function  are  numerous  and  varied.  They  may 
be  derived  directly  from  without,  may  be  produced  within  the  body  by 
the  organisms  of  disease,  and  may  be  produced  by  disordered  chemical 
processes  apart  from  external  influence,  or  by  an  external  influence 
that  becomes  effective  through  a  peculiar  predisposition.  They  present 
mysterious  alliances  to  the  agents  which  act  on  the  fibrous  tissues  and  on 
other  structures.  Exposure  to  cold,  apparently  the  same,  may  cause  in 
different  persons — a  general  catarrh,  local  inflammation  (as  tonsillitis), 
acute  rheumatism  (with  or  without  endocarditis),  spinal  myelitis,  or  peri- 
pheral neuritis,  apparently  according  to  the  nature  of  the  toxic  agent 
generated,  determined  by  the  constitution  of  the  indi^ddual;  that  is,  by 
the  whole  complex  series  of  reactions  that  occur  when  some  one  derange- 
ment disturbs  a  series  in  too  delicate  normal  equilibrium.  A  slight 
difference  in  the  initial  effect  may  determine  a  divergence  in  the  chemical 
VOL.  II. — 32 


498  NERVOUS  SYSTEM. 

processes  under  the  influence  of  life,  and  the  ultimate  result  is  the  same 
in  no  two  individuals,  and  may  be  very  different. 

To  understand  the  symi^toms,  of  diseases  of  the  nervous  system,  the 
student  needs  to  be  specially  familiar  with  certain  facts  of  its  anatomy 
and  physiology ;  the  necessary  familiarity  is  not  always  acquired  in  the 
special  course  of  physiology,  and  generally  has  to  be  gained  by  the  appli- 
cation of  physiology  to  disease.  It  is  impossible  here  to  do  more  than  to 
mention  a  few  of  the  facts  that  are  of  chief  importance. 

The  motor  path  from  the  cortex  of  the  brain  to  the  muscles  consists  of 
two  parts — (a)  An  upper  segment  (or  neuron),  consisting  of  the  motor  cell 
of  the  cortex,  its  branching  processes,  and  the  chief  process,  which  constitutes 
the  pyramidal  fibre  that  passes  by  the  medulla  oblongata,  through  the 
spinal  cord,  to  the  anterior  grey  substance  at  a  certain  level ;  (&)  A  lower 
segment,  the  motor  cell  of  tlie  anterior  horn,  its  branching  processes  that 
come  into  relation  with  the  endings  of  the  pyramidal  fibre,  and  its  chief  pro- 
cess, the  nerve  fibre  which  passes  to  the  muscle  and  there  divides  and  ends  on 
the  muscular  fibres.  Disease  of  either  segment  causes  loss  of  voluntary 
power.  The  lower  segment  is  also  part  of  the  reflex  arc,  and  on  it,  more- 
over, muscular  nutrition  depends.  Hence  disease  of  this  segment  causes 
muscular  wasting,  accompanied,  if  rapid,  by  the  reaction  of  degeneration  to 
electricity,  that  is,  the  loss  of  the  faradic  excitability  due  to  the  nerve  fibres, 
and  persistence  of  the  voltaic  excitability  due  to  the  muscular  tissue  itself. 
Such  disease  also  arrests  reflex  action,  alike  that  which  is  due  to  impulses 
from  the  muscles,  as  the  knee-jerk,  and  that  from  the  skin.  Disease  of 
the  upper  segment,  while  equally  lessening  motor  power,  does  not  inter- 
fere with  muscular  nutrition  or  reflex  action,  and,  indeed,  permits  the 
latter  to  become  excessive,  so  that  the  normal  knee-jerk  is  increased  and 
an  abnormal  clonus  can  be  obtained,  and  the  normal  reflex  tone  is 
increased  to  tonic  spasm. 

The  sensory  path  is  by  the  ganglia  of  the  posterior  roots,  and  on  the 
cells  of  these  ganglia  the  afferent  nerve  fibres  depend  for  their  vitality.  The 
minute  differentiation  of  cutaneous  sensibility  involves,  at  first  sight,  a  puzz- 
ling multiplicity  of  distinct  and  separate  function,  but  it  becomes  intelligible 
when  we  perceive  that  each  of  the  axis-cylinders  of  the  nerve  fibres  is  a 
bundle  of  separate  conducting  fibrils,  a  fact  which  will  be  again  referred  to. 
The  impulses  conveyed  by  the  afferent  fibres  from  the  muscles  seem  to  pass 
from  the  cells  of  the  posterior  ganglia,  some  to  the  grey  matter  of  the 
cord  (of  which  some  subserve  the  muscle-reflex  action),  others  by  the  fibres 
which  constitute  the  posterior  median  columns  to  the  medulla  oblongata, 
and  their  impulses  pass,  in  part  at  least,  to  the  co-ordinating  middle  lobe 
of  the  cerebellum.  Hence  disease  of  all  these  afferent  root  fibres  from  the 
muscles  arrests  both  the  spinal  and  cerebellar  co-ordination,  causing  ataxy, 
with  loss  of  the  knee-jerk.  But  disease  of  the  posterior  median  columns  in 
the  dorsal  region  causes  unsteadiness,  closely  resembling  that  of  cerebellar 
disease,  by  interrupting  the  impulses  from  the  muscles  to  the  cerebellum, 
but  it  does  not  arrest  the  spinal  reflex  process  and  the  knee-jerk.  The 
co-ordinating  function  of  the  cerebellum  is  subserved  only  by  the  middle 
lobe,  and  the  known  facts  suggest  that  here  the  impulses  from  the  muscles 
are  combined  wdth  those  from  the  semicircular  canals  of  the  ear,  and 
with  other  impulses,  due  to  the  action  of  the  centres  which  control  the 
position  of  the  head  and  eyes,  and  aff'ord  guidance  of  the  relation  to  the 
body  of   seen  objects.      The  facts  also  indicate  that  the  effect  of  these 
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combined  impressions  on  muscular  co-ordination  is  due  to  an  upward 
influence,  from  the  cerebellum,  on  the  motor  cortex  of  the  cerebral  hemi- 
sphere, in  which  the  nerve  impulses  for  the  muscles  are  primarily  arranged. 
The  sense  of  posture  appears  to  be  the  effect  on  consciousness  of  the 
activity  of  those  motor  centres;  and  vertigo,  at  least  in  its  typical  form,  is 
due  to  their  derangement ;  involuntary  turning  (actual  vertigo)  is  due  to 
a  greater  degree  of  the  process  that  causes  a  mere  sense  of  turning  (sub- 
jective vertigo).  Although  the  impulses  from  the  muscles  influence 
consciousness  when  they  are  excessive,  and  cause  very  definite  sensations 
of  pain,  they  do  not  seem,  in  normal  degree,  to  produce  any  direct  sen- 
sation. The  sense  of  posture  seems  chiefly  the  result  of  the  effect  on 
consciousness  of  the  degree  of  activity  in  the  various  motor  centres  regulated 
by  the  afferent  impulse.  It  is  thus  the  effect  of  a  motor  process.  If  this 
is  perceived,  many  anomalous  facts  can  be  understood. 

The  region  of  the  cortex  from  which  the  motor  impulses  pass  dowm  to  the 
spinal  cord  is  the  only  part  of  the  cerebral  convolutions  in  which  destruction 
of  tissue  causes  lasting  loss  of  'power.  This  loss,  however,  is  persistent  only 
in  those  movements  that  are  not  bilateral.  In  proportion  as  movements  are 
bilateral  they  are  represented  in  both  hemispheres,  and  can  be  innervated 
from  either.  But  it  is  probable  that  these  motor  processes  are  excited  by 
others,  which  we  cannot  discern,  in  other  parts  and  structures  of  the  cortex. 

We  have  also  reason  to  suspect  that  only  permanent  loss  of  sensation  is 
due  to  disease  of  the  parts  of  the  cortex  to  which  the  impulses  first  arrive 
(although  some  impairment  is  produced  by  disease  of  the  motor  cortex). 
We  have,  indeed,  evidence  of  this  only  as  regards  the  visual  impulses  in 
the  half-vision  centre  in  the  occipital  lobe,  but  it  is  probable  that  the 
arrangement  is  similar  for  all  sensations.  It  is  important  to  note  such 
indications,  even  when  they  are  only  suggestive,  because  the  area  of  the 
cortex  is  very  large  regarding  which  we  have  no  definite  knowledge  of 
function.  In  the  region  in  which  loss  of  structure  causes  no  definite 
limited  loss  of  function  (as  it  does  in  the  motor  region  and  in  the  occipital 
half -vision  centre),  the  effect  of  loss  of  structure  seems  to  be  to  lower  the 
function  as  a  whole.  This  is  a  mysterious  fact  which  we  can  only  note 
and  remember.  In  these  parts,  moreover,  irritation  may  cause  dis- 
charges that  act  on  consciousness,  and  these  may  teach  us  something  of 
their  function,  although  in  language  which  is  difficult  to  interpret;  we 
meet  with  these  in  the  aura  of  epilepsy  and  the  premonition  of  migraine. 

One  other  subject  of  great  importance  must,  however,  be  mentioned. 
Hecent  researches  compel  a  fundamental  change  in  our  conceptions  of  the 
structure  and  function  of  the  central  nervous  system — a  change  of  the 
utmost  importance  to  pathology.  A  nerve  cell — such,  for  instance,  as  one 
of  the  motor  cells  of  the  cord — has  many  processes,  of  which  one  is  larger 
than  the  rest,  and  becomes  clothed  with  white  substance,  as  a  nerve  fibre, 
while  the  others  quickly  branch,  and  their  ramifications  are  lost  in  the 
spongy  grey  substance.  In  this  they  have  been  hitherto  believed  to  be 
continuous  with  similar  ramifications  of  other  nerve  cells,  or  of  the 
extremity  of  a  long  nerve  fibre.  But  it  has  been  found  ^  that  these 
branching  processes  are  not  continuous  with  others,  but  end,  their  endings 
being  contiguous  to,  but  not  continuous  with,  those  of  other  processes  or 

^  By  the  researches  of  Waldeyer  and  others,  of  which  an  important  summary  and  extension, 
based  on  original  work,  was  given  by  Ramon  y  Cajal  in  the  Croonian  Lecture  to  the  Royal 
Society,  1894. 
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fibres.  This  involves  a  complete  difference  in  our  conception  of  their 
action.  They  do  not  merely  conduct ;  the  impulses  which  arise  in  them 
must  be  excited  afresh,  and  not  merely  transmitted.  They  must  be  excited 
by  the  activity  of  the  contiguous  terminal  ends  of  branches  of  other  cells 
or  of  fibres,  as  are  the  nerve  fibres,  for  instance,  in  the  skin  by  external 
energy.  This  involves  the  conception  that  the  nervous  system  is  made  up 
of  units,  each  dependent  on  a  nerve  cell,  and  consisting  (1)  of  the  nerve 
cell;  (2)  its  branching  processes,  which  have  been  called  dendrons  or 
dendrites;  and  (3)  its  chief  afferent  process,  which  has  been  called  the 
neuraxon  or  axon.  Following  Waldeyer,  the  term  neuron,  with  a 
plural  according  to  the  language  of  the  country  (in  Enghsh  neurons,  in 
Germany  neuron  en),^  has  been  apphed  to  each  nerve  unit. 

The  importance  of  this  discovery  is  increased  by  the  fact  that  the  axis- 
cylinder  of  the  chief  fibre  seems  to  be  composed  of  fibrils,  which  separate  in 
the  cell,  and  pass  to  different  dendrons,  and  that  these  branching  processes 
present  a  similar  fibril  structure.  Apparently  most  of  their  fibrils  pass  into 
the  cell  towards  the  axon,  but  some  turn  back  to  other  dendrons.  There 
is  considerable  evidence  that  the  fibrils  pass  through  the  cell  without 
interruption.  Hence  we  must  give  up  the  attractive  doctrine  that  the 
nerve  cells  generate  nerve  force.  Their  function  must  be  conceived  as 
nutritional  only,  apparently  by  means  of  the  continuity  of  their  protoplasm 
with  that  around  the  processes  and  fibres  which  is  reinforced  at  intervals 
by  nuclei  and  the  protoplasm  around  them. 

Similar  neurons  in  the  cortex  of  the  brain  probably  subserve  the  con- 
nection between  its  several  parts,  and  we  must  assume  that  others,  whose 
axons  are  the  fibres  of  the  corpus  collosum,  connect  like  regions  in  the  two 
hemispheres.  Indeed,  the  same  plan  of  minute  structure  must  be  assumed 
to  be  universal  in  the  central  nervous  system. 

For  the  origin  of  nerve  impulses  we  must  therefore  look  to  the  finely 
divided  nerve  substance  at  the  extremity  of  the  dendrons,  in  the  spongy 
grey  matter,  the  numerous  branchings  of  which  make  the  total  quantity 
of  this  terminal  nerve  substance  very  large.  Moreover,  the  fine  division 
brings  it  into  perfect  relation  to  the  nutritional  plasma,  from  which  the 
molecules  lost  in  function  are  at  once  renewed.  Difficult  as  it  may  be  at 
first  to  conceive  these  endings  as  the  seat  of  the  change  of  latent  chemical 
energy  into  the  peculiar  and  still  unknown  form  which  is  propagated  as  a 
nerve  impulse,  it  becomes  less  difficult  when  we  note  that  at  the 
periphery  similar  nerve  impulses  arise  at  the  extremities  of  the  branches 
of  the  nerve  fibres  in  the  skin.  In  these  the  impulse  is  excited  by  a 
stimulus,  and  so,  as  just  stated,  we  must  conceive  the  impulses  to  arise  in 
the  dendrons.  It  is  excited  in  their  terminations  by  the  nerve  impulse  in 
the  contiguous  terminations  of  the  branches  of  other  cells.  It  may  at  first 
seem  difficult  to  conceive  the  existence  of  precise  paths  between  the  fibrils 
which  are  only  in  terminal  contiguity,  but  this  dif&culty  is  lessened  when 
we  remember  that  the  stimulation  of  muscular  fibres  is  effected  with 
absolute  precision,  and  yet  there  is  absolute  discontinuity  of  structure 
between  the  terminations  of  the  nerves  and  the  muscular  protoplasm. 
The  difficulties  of  the  new  doctrine  are  unquestionably  less  than  the 
difficulties  which  it  displaces.     The  importance  of  these  conceptions  in 

1  The  use  of  the  term  neuron  as  a  designation  for  the  whole  of  the  nerve  unit  has  becomeso 
■well  established  in  all  countries,  that  it  is  impracticable  now  to  restrict  it,  in  accordance  with 
etymology,  to  the  process  which  becomes  a  nerve  iibre,  and  the  attempt  would  cause  useless 
derangement  of  terms  and  much  confusion  of  thought. 
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relation  to  the  pathology  of  disease  will  be  sufficiently  evident  when  they 
^re  considered  in  detailed  application. 

The  diagnosis  of  diseases  of  the  nervous  system  needs  a  clear  conception 
of  their  causes  and  of  tlie  mode  in  which  the  symptoms  are  produced.  An 
illustration  of  the  need  for  knowledge  of  the  morbid  influences  is  pre- 
sented by  the  facts  respecting  toxic  agents,  which  have  been  already  referred 
to.  Their  action  on  the  nerve  structures  is  always  symmetrical.  Not  only 
is  it  symmetrical,  but,  except  when  intense,  it  is  limited  in  incidence  to 
structures  having  corresponding  functions.  This  combination  of  functional 
limitation  and  bilateral  symmetry  is  of  extreme  diagnostic  importance.  Its 
meaning  is  that  the  cause  acts  through  the  blood,  because  it  reaches  the 
similar  structures  on  both  sides. 

This  fact  presents  an  illustration  of  an  important  principle  of  diagnosis 
applicable  to  almost  all  forms  of  disease.  Unless  a  case  obviously  conforms 
to  some  familiar  type,  it  is  necessary,  in  order  to  obtain  a  secure  diagnosis, 
to  discard  types  and  names,  and  to  reason  out  the  case  as  if  it  were  an 
■entirely  new  problem.  The  symptoms  are  evidence  of  the  seat  of  the 
morbid  process ;  that  is,  the  derangement  of  function  is  evidence  of  the 
structures  that  are  damaged.  The  mode  of  onset  of  the  symptoms  is  the 
chief  indication  of  the  nature  of  the  morbid  process  which  they  indicate ; 
and,  lastly,  the  presence  of  a  known  cause  of  such  a  morbid  process  gives 
additional  probability  to  its  activity.  This  diagnostic  method  needs  only 
a  secure  knowledge  of  a  limited  number  of  facts,  physiological  and  patho- 
logical, but  there  must  be  implicit  trust  in  that  knowledge,  and  in  the 
process  of  reasoning.  Then  an  accm'ate  opinion  can  be  formed  in  at  least 
iour-fifths  of  the  cases  of  disease  which  now  baffle  many  practitioners. 
In  many  forms  of  degenerative  and  organic  disease,  as  well  as  in  the  various 
nutritional  and  functional  affections,  the  types  that  are  described,  by  which 
alone  the  diseases  can  be  learned  in  the  first  instance,  represent  simply  the 
more  common  groups  of  systems  that  are  produced,  and  these  are  also  met 
"with  in  combinations  and  character  that  present  every  degree  of  variation. 
Hence  a  large  number  of  the  cases  correspond  to  no  described  type,  and 
could  not  be  included  in  definite  types,  however  numerous  these  were  made. 
By  reasoning  out  the  case  in  the  manner  described,  the  diagnosis  becomes 
sure  and  independent,  and  what  is  still  more  important,  those  elements  of 
the  case  are  directly  perceived  which  alone  can  afford  guidance  in  treatment. 
A  moderate  amount  of  deliberate  practice  of  this  diagnostic  method  will 
speedily  enable  it  to  be  employed  without  difficulty.  When  the  diagnosis 
of  seat  and  nature  has  been  reached,  the  correspondence  with  type  and 
name  may  then  be  considered,  but  it  must  not  be  forgotten  that  those  who 
are  most  familiar  with  diseases  of  the  nervous  system  meet  daily  with  cases 
v^hich  conform  to  no  type,  the  precise  like  of  which  they  have  not  seen 
before,  and  the  nature  of  which  they  can  only  discern  by  the  method 
described.  That  which  is  true  of  some  diseases  to  the  experienced 
physician  is  true  of  a  larger  number  to  the  practitioner,  but  the  end  to  be 
attained  is  the  same,  and  so  is  the  road  to  it. 

For  the  prognosis  and  treatment  of  disease,  it  is  essential  above  all  to 
form  a  mental  picture  of  the  malady,  and  to  endeavour  to  see,  with  the 
mind's  eye,  how  the  symptoms  are  produced  by  the  primary  morbid  process. 
Thus  alone  can  a  forecast  of  the  future  be  made,  and  its  limitations  seen; 
thus  alone  can  the  range  of  treatment  be  discerned,  and  its  means  be  wisely 
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ordered.  For  instance,  a  man  two  years  after  syphilis  is  seized  with  sudden 
hemiplegia.  The  morbid  process  must  be  a  vascular  lesion,  on  account  of 
the  sudden  onset,  and  the  age  of  the  patient  suggests  the  occlusion  of  an 
artery  and  softening,  rather  than  rupture  and  hemorrhage.  With  this  the 
s}Tnptoms  of  the  onset  agree.  From  the  absence  of  any  cause  of  emlDolism, 
and  from  the  presence  of  syphilis  (the  two  common  causes  of  arterial 
occlusion  at  this  time  of  life),  the  conception  formed  is  that  syphilitic 
disease,  thickening  the  wall  of  an  artery,  has  permitted  the  occurrence  of 
sudden  thrombosis  in  the  trunk  or  in  a  branch,  the  orifice  of  which  is 
narrowed.  The  mental  picture  that  is  formed  is  that  of  complete  occlusion 
of  the  trunk  or  of  the  branch,  with  necrotic  softening  of  the  area  of  the 
brain  supplied.  This  picture  reveals  to  the  mind  at  once  the  degree  to 
which  the  prognosis  is  influenced  by  the  fact  of  the  syphilis.  The  s}^Dhilitic 
disease  is  in  the  wall  of  the  artery.  The  vessel  is  closed  by  clot,  which 
has  no  relation  to  the  syphihs,  while  the  symptoms  depend  on  the  necrosis 
due  to  the  clot,  which  does  not  differ  from  that  which  results  from  occlusion 
due  to  any  other  cause.  The  picture  thus  formed  will  at  once  reveal  the 
fact  that  no  treatment  of  the  primary  disease  of  the  arterial  wall  can 
influence  the  symptoms  that  have  resulted  from  its  ultimate  consequence. 
The  error  will  be  avoided  of  ascribing  any  slow  improvement  which  would 
occur  equally  in  a  case  of  emboKsm,  to  the  iodide  of  potassium  that  may 
be  given,  but  it  will  also  suggest  the  probability  that  the  artery  occluded 
is  not  the  only  one  that  is  affected,  and  the  great  unportance  of  this  treat- 
ment. Again,  a  patient  presents  e^ddence  of  a  tuberculous  tumour  in  the 
motor  region  of  the  cortex ;  under  tonic  treatment,  commencing  optic 
neuritis  subsides,  headache  ceases,  and  it  is  evident  that  the  tumour  has 
become  quiescent  and  is  shrinking.  But  it  has  caused  repeated  convulsions, 
so  severe  as  to  be  general,  and  these  persist.  The  mental  picture  should 
present  the  motor  structures  in  the  cortex  as  so  damaged  by  the  growth, 
that  although  they  have  partly  recovered,  they  have  remained  so  damaged 
as  to  be  unstable,  liable  to  discharge,  an  instability  kept  up  by  the 
influence  of  the  repeated  discharges.  Hence  it  cannot  be  expected  that 
the  diminution  of  any  hemiplegia  that  has  been  caused  by  the  growth  will 
be  accompanied  by  corresponding  cessation  of  the  fits.  Again,  a  patient 
has  an  attack  of  facial  paralysis  from  cold,  that  is,  from  neuritis  within  the 
bony  canal.  A  fortnight  later  it  is  found  that  taste  is  unaffected,  and  the 
mental  picture  should  be  that  of  an  inflammation  that  does  not  extend  up 
to  the  place  at  which  the  chorda  tympani  leaves  the  facial  nerve.  More- 
over, electrical  irritability  is  found  unchanged,  and  this  should  cause  the 
nerve  fibres  to  be  thought  of  as  undegenerated,  and  therefore  only  slightly 
compressed  by  the  swelling  of  the  inflamed  sheath.  By  that  time  the 
active  stage  of  the  inflammation  is  over,  the  swelling  will  be  subsiding,  and 
an  early  return  of  power  may  be  confidently  anticipated.  We  conceive 
such  a  condition,  indeed,  without  being  aware  of  a  mental  picture,  but  this 
is  often  unconsciously  formed,  and  a  conscious  effort  to  produce  it  will  add 
greatly  to  the  practical  power  of  discerning  alike  the  future  course  and  the 
room  for  present  treatment.  The  same  habit  should  be  customary  in  the 
cases  of  many  other  conditions,  such  as  myelitis,  XDcripheral  neuritis,  etc. 
It  is  thus  that  the  method  of  diagnosis  that  has  been  urged  is  especially 
serviceable,  because  it  enables  the  lesion  to  be  conceived,  and  mentally 
portrayed,  far  more  effectively  than  if  types  and  names  are  the  first 
steps.  Especially  important  is  it  to  recognise  on  what  the  symptoms 
immediately  depend.     In  almost  all  the  diseases  that  are  only  in,  and  not 


INTRODUCTION.  503 

of,  the  nerve  structures,  the  symptoms  depend  upon  simple  changes  in 
the  latter,  the  same  whatever  be  the  nature  of  their  cause.  The  changes 
in  the  spinal  cord  which  cause  paraplegia  may  be  identical,  although  their 
cause  is  a  cancerous  growth,  a  syphilitic  tumour,  or  an  aortic  aneurysm. 

The  treatment  of  the  two  classes  of  disease,  mentioned  at  the  outset, 
differs  in  its  scope,  its  degree,  and  its  character.  The  diseases  that  are 
only  within  the  nervous  system  damage  structures  that  are,  for  the  most 
part,  free  from  morbid  tendency,  and  it  is  doubtful  whether  their  recovery 
can  be  appreciably  influenced  by  treatment  beyond  the  simple  measures 
called  for  by  secondary  inflammation  wherever  it  is  seated.  The  important 
element  is  the  treatment  of  the  primary  disease,  to  lessen  it  if  possible,  or 
to  prevent  its  increase  and  that  of  its  effects.  A  minute  difference  in  the 
degree  attained  by  the  primary  process  before  arrest  may  involve  a  vast 
difference  in  its  effects  and  their  duration. 

The  diseases  that  are  actually  of  the  nerve  elements  present  some 
scope  for  direct  treatment,  although  this  varies  widely  in  different  cases, 
and  is  too  often  small.  It  is  certain,  however,  that  the  greater  the 
perseverance,  the  less  the  tendency  to  give  up  the  task — the  greater  will 
be  the  frequency  with  which  definite  good  is  achieved. 

The  remark  just  made  regarding  the  effect  of  perseverance  applies  to 
all  therapeutic  measures  designed  to  influence  the  nerve  structures,  and, 
among  others,  to  the  use  of  chemical  agents.  Their  choice  must  depend 
for  the  most  part  on  experience,  on  the  knowledge  derived  from  trial  and 
observation.  The  influence  of  chemical  agents  on  these  diseases,  long 
recognised,  is  intelligible  when  we  consider  the  vast  influence  such  agents 
have  in  the  causation  of  these  diseases.  If  some  chemical  agents  can 
derange,  other  agents  may  restore.  Experience  confirms  the  expectation 
that  this  field  of  therapeutics  will  yield  results  wider  and  more  important 
than  is  sometimes  now  thought. 

As  in  all  diseases,  emphatically  in  those  of  the  nervous  system,  no 
element  of  treatment  can  be  disregarded  that  may  have  an  influence  for 
good.  Moreover,  treatment  that  is  powerless  alone  may  be  useful  in  com- 
bination, and  that  which  does  no  good  at  one  stage  may  do  good  at  another, 
and,  of  two  cases  apparently  similar,  one  may  be  susceptible  to  treatment 
that  is  ineffective  in  the  other.  It  should  be  needless  to  insist  on  the 
importance  of  that  which  may  be  called  the  common  sense  of  medicine — 
wise  diet,  regulated  exercise,  fresh  air,  and  all  those  influences  that 
promote  general  systemic  health.  Counter-irritation  is  often  useful,  and, 
in  various  ways,  massage  and  electricity  are  of  service.  But  massage  is 
often  overdone ;  it  is  often  conceived  to  have  far  greater  influence  than  it 
possesses,  and,  in  its  modern  development,  it  is  elaborated  to  a  degree  that 
is  not  altogether  devoid  of  harm.  There  is  too  much  neglect  of  the  upward 
movement  of  the  rubber's  hand,  which  has  so  great  an  influence  on  the 
movement  both  of  the  blood  in  the  vessels  and  of  the  fluids  in  the 
lymphatic  spaces.  The  over-development  of  massage  has  had,  however, 
the  effect  of  reducing  electricity  to  its  proper  place  in  professional  esteem, 
which  is  chiefly  the  maintenance  of  functional  capacity  m  muscles,  while 
the  nerve  influence  is,  for  a  time,  in  abeyance,  and  the  relief  of  pain  in 
some,  not  numerous,  cases. 

There  are  two  preventive  measures  which  need  to  be  specially  insisted 
Upon.  One  is  the  danger  that  muscular  contractions  may  develop 
insidiously  in  the  opponents  of  paralysed  muscles.  If  the  danger  is 
known,  and  watch  is  kept,  they  may  be  prevented  with  a  tenth  of  the 
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difficulty  needed  to  get  rid  of  them.  The  second  is  the  danger  of  the 
iinperceived  development  of  vesical  incapacity.  In  all  forms  of  spinal 
cord  disease,  and  in  some  cerebral  diseases,  it  is  common,  through  imper- 
fect contraction  of  the  bladder,  for  residual  urine  to  occur  and  to  increase 
more  and  more,  unconsciously  to  the  patient,  and  to  induce  organic  changes 
in  the  kidneys,  probably  by  a  hindrance  to  the  flow  of  urine  from  the 
ureters  and  habitual  increased  pressure  within  the  organs.  This  is  often 
the  cause  of  mysterious  pyrexia,  and  too  often  of  sudden  toxic  symptoms 
and  speedy  death — effects  that  can  be  surely  prevented  by  the  early 
recognition  of  the  state,  and  the  careful  use  of  the  catheter,  with  scrupulous 
antiseptic  precautions. 

Lastly,  it  cannot  be  too  strongly  urged  that  the  chief  opportunity  for 
the  effective  treatment  of  all  acute  diseases  of  the  nervous  system  rests 
with  the  practitioner,  who  alone  sees  them  in  the  early  stage,  and  alone 
can  bring  treatment  promptly  to  bear  upon  them.  This  is  conspicuously 
true,  for  instance,  of  all  sudden  cerebral  lesions ;  in  these  the  immediate 
adoption  of  means  to  lessen  the  tendency  to  continued  haemorrhage  from 
an  artery,  or  to  the  extension  of  clot  within  it,  may  determine  whether  the 
patient  shall  live  or  die,  whether  the  effect  shall  be  transient  or  lasting 
palsy.  The  same  fact  is  not  less  conspicuous  in  tlie  acute  intiammatious 
of  the  spinal  cord,  in  which  the  simple  treatment  of  the  morbid  process  on 
the  principles  on  which  any  local  inflammation  should  be  treated,  may 
determine  a  vast  difference  in  the  degree  of  paralysis  that  results,  and  even 
whether  it  shall  be  transient  or  permanent,  A  very  slight  difference  in 
the  degree  of  damage  to  the  conducting  fibres  may  involve  recovery  or 
destruction.  So  likewise  it  is  certain  that  the  prompt  recognition  and 
energetic  treatment  of  the  indications  of  syphilitic  vascular  treatment, 
e.g.  of  the  symptoms  of  lessened  circulation  through  one  of  the  cerebral 
arteries,  may  prevent  its  occlusion  and  the  enduring  consequences. 

In  the  chronic  maladies,  treatment  frequently  fails  to  counteract  the 
progressive  tendency  of  the  morbid  process,  which  is  often  strong.  And 
yet,  even  in  these,  much  more  is  often  achieved  than  is  commonly  thought, 
and  retarded  progress,  or  even  arrest,  may  be  a  result  far  more  satisfactory 
than  it  seems  to  the  sufferer.  In  the  nutritional  and  so-called  functional 
diseases,  however,  the  effect  of  treatment  is  often  such  as  to  make  life 
definitely  enjoyable,  instead  of  barely  endurable,  and  the  gratitude  obtained 
is  no  small  encouragement  to  persevering  effort,  even  in  cases  that  seem  at 
first  most  obstinate. 

Finally,  it  is  well  to  remember,  and  often  wise  to  impress,  the  fact  that, 
next  to  knowing  what  can  be  done,  it  is  unportant  to  know  what  cannot  be 
done,  and  so  to  save  waste  of  time,  of  money,  often  of  strength — all  of 
which  may  be  more  wisely  used.  It  is  often  well  also  to  enforce  the  fact 
that  measures  which  cannot  do  good  can  often  do  grave  harm.  And  it  is 
well  for  the  practitioner  to  remember  that  those  diseases  which  are  not  only 
in  but  of  the  nervous  system  are  among  the  maladies  whose  course  is  most 
uncertain,  and  that  the  cases  are  rare  in  which  it  is  justifiable  to  absolutely 
exclude  hope  at  least  of  life,  and  that  there  are  perhaps  no  cases  before 
which  it  is  right  to  sit  with  folded  arms. 

W.  E.  GOTTEES. 
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DISEASES  OF  THE  NERVES. 
THE  OLFACTOEY  NEEVE. 

The  olfactory  nerve  may  be  paralysed  as  the  result  of  injury  from  falls 
or  blows  on  the  forehead  or  occiput ;  from  disease  of  the  frontal  or  ethmoid 
bones ;  from  memngitis  of  the  under  surface  of  the  frontal  lobe ;  from  press- 
ure due  to  hydi'ocephalus  or  tumom%  or  direct  involvement  in  the  latter ; 
from  nemitis;  from  degeneration  due  to  old  age  or  locomotor  ataxia. 
Anosmia  is  rarely  caused  by  a  lesion  in  the  cortical  centre  for  smell  (the 
uncmate  g}'T.'us,  according  to  Ferrier).  It  may  be  due  to  congenital  defects, 
or  may  form  part  of  a  hysterical  hemiana?sthesia.  It  may  also  residt 
from  excessive  stimulation  of  the  nerve  by  very  strong  odours. 

Anosmia,  or  loss  of  the  sense  of  smell,  may  be  due  either  to  lesions  of 
the  olfactory  nerve,  its  peripheral  terminations  or  cortical  centre,  or  to 
affections  of  the  mucous  membrane  of  the  nose.  Anosmia  is  most  fre- 
quently caused  by  chronic  catarrh  of  the  nose,  atrophy  of  the  mucous 
membrane,  ozsena,  polypoid  growths,  excess  of  secretion,  and  by  changes  in 
the  mucous  membrane  secondary  to  disease  of  the  fifth  nerve ;  these  causes, 
however,  do  not  come  under  consideration  here.  Hyperosmia,  or  excessive 
development  of  the  sense  of  smell,  sometimes  reaches  an  extraordinary 
degree.  It  is  generally  a  manifestation  of  hysteria,  or  of  a  highly  neurotic 
temperament.  Parosmia,  or  perversion  of  the  sense  of  smell,  is  most 
frequently  an  insane  hallucination,  or  it  may  form  the  aura  of  an  epileptic 
fit.  It  occasionally  results  from  injury  to  the  head.  In  testing  the  sense 
of  smell,  pungent  substances,  such  as  ammonia,  which  stimulate  the  fifth 
nerve,  should  be  avoided.  Oil  of  cloves,  peppermint,  asafoetida,  brandy, 
or  whisky  may  be  used. 

The  prognosis  is,  as  a  ride,  unfavourable,  and  the  treatment  unsatisfactory. 
If  the  anosmia  is  due  to  a  nerve  lesion,  an  attempt  may  be  made  to  restore 
the  function  by  the  use  of  iodide  of  potassium  in  suitable  cases,  or  the  in- 
sufflation or  injection  of  strychnine  in  exceedingly  minute  doses.  The  local 
application  of  even  weak  galvanic  or  faradic  cmi^ents  is  seldom  well  borne. 

THE  OPTIC  XEEVE. 

The  retina  and  the  macula  lutea  may  each  be  divided  into  fom"  quad- 
rants by  a  vertical  and  a  horizontal  line  passing  through  the  centre  of  the 
macida.  In  the  optic  nerve  the  macular  fibres  occupy  a  central  position, 
being  surrounded  by  the  fibres  of  the  four  quadrants  of  the  retina,  these 
fibres  ha\dng  almost  the  same  relative  position  as  in  the  eye.  At  the 
cMasma  there  is  a  semi-decussation  of  the  nerve,  in  such  a  way  that  the 
fibres  from  the  outer  half  of  each  retina  (and  macula)  occupy  a  lateral 
position  and  pass  into  the  optic  tract  of  the  same  side,  wliile  those  from 
the  inner  halves  of  the  retina  (and  macida)  cross  into  the  opposite  tract 
(Fig.  1).  In  this  way  each  optic  tract  obtains  fibres  from  the  correspond- 
ing halves  of  both  retinae,  the  fibres  from  the  right  halves  of  the  two 
retinae  passing  into  the  right  optic  tract,  and  from  the  left  halves  into  the 
left  optic  tract. 

The  optic  tract  terminates,  by  three  distinct  bundles,  in  the  anterior  corpus 
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quadrigeminnm,  tlie  external  corpus  geniculatum,  and  the  pnl^dnar  of  the 
optic  thalamus  respectively.  From  these  three  ganglia  fibres  pass  by  way 
of  the  optic  radiation  of  Gratiolet  to  the  occipital  lobe.  Those  from  the 
geniculate  body  appear  to  form  the  visual  path,  and,  according  to  Henschen, 
terminate  in  the  sides  of  the  calcarine  fissure.  The  cortex  in  this  region 
is  therefore  in  relation  to  the  corresponding  halves  of  both  retinae  and  to 
the  opposite  halves  of  the  visual  field.  The  bundle  which  passes  to  the 
anterior  corpus  quadrigeminnm  forms  the  path  for  the  reflex  action  of  the 

pupil  under  the  stimulus  of  light. 
^^v,o_^  ^fiELP  The  function  of  that  part  of  the 

'        ^  "''  ''    '^  tract  which  enters  the  pulvinar 

is  not  yet  definitely  understood. 
Lesions  limited  to  this  part  of  the 
optic  thalamus  do  not  produce 
any  distm'bance  of  vision  or  of 
pupillary  reaction. 

Optic  Lesions. 

and     patho- 


Btiology 
logy.  —  The 

lesions    which 


most  important 
affect  the  optic 
nerve  within  the  orbit  or  within 
the  cranial  cavity  are  : — Neo- 
plasms, cellulitis  or  abscess,  in- 
terstitial or  parenchymatous  neu- 
ritis, meningitis,  and  anemysm 
of  the  ophthalmic  or  internal 
carotid  artery. 

The  chiasma  is  most  com- 
monly affected  by  tumours 
(especially  those  of  the  pituitary 
body,  as  in  acromegaly),  by  press- 
ure of  the  distended  infundi- 
bulum  of  the  third  ventricle  in 
internal  hydrocephalus,  by  tuber- 
culous and  syphilitic  growths,  and 
by  chronic  inflammation  of  the 
dura  mater.  The  optic  tract  may 
be  involved  in  tumours  of  the 
temporo-sphenoidal  lobe  or  basal 
ganglia,  or  in  disseminated  scler- 
osis. The  intra-cerebral  visual 
path  may  be  interrupted  by  softening,  haemorrhage,  or  tumour  in  the  basal 
ganglia,  the  occipital  lobe,  or  even  the  hinder  part  of  the  parietal  lobe  (the 
angular  gyrus,  for  instance).  Henschen  has  shown  that,  in  order  to  interrupt 
the  visual  path,  a  cerebral  lesion  must  destroy  either  the  lower  fourth  of  the 
optic  radiation  of  Gratiolet  or  the  grey  matter  forming  the  calcarine  fissure. 
A  lesion  in  the  angular  gyrus  will  not  cause  hemianopia  unless  it  extends 
deeply  enough  to  involve  the  optic  radiation. 

Symptoms. — Optic  nerve. — Complete  destruction  of  one  optic  nerve 
will  cause  complete  blindness  in  the  corresponding  eye,  with  loss  of  the 
pupil  reflex  when  light  is  thrown  upon  the  blind  eye. 


Fig.  1. — Scheme  showing  how  each  half  of  the 
field  of  vision  is  related  to  the  opposite  occi- 
pital lobe  and  its  calcarine  fissure  (CALC. 
FISS.)  ;  also  the  primary  terminations  of  the 
optic  tract  in  the  anterior  corpus  quadri- 
geminnm (A.C.Q.),  the  external  geniculate 
body  (C.G.E.),  and  the  pulvinar  (P.). 
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Affection  of  the  central  fibres  of  the  nerve  produces  a  defect  in  the 
centre  of  the  field  of  vision  (central  scotoma),  which  may  be  either  more  or 
less  complete,  or  involve  merely  the  perception  of  red  and  green.  This 
condition  is  found  in  some  forms  of  toxic  neuritis,  such  as  that  produced  by 
diabetes,  by  the  excessive  use  of  tobacco  or  alcohol,  or  both  combined,  and 
by  some  of  the  acute  infective  diseases.  This  retro-bulbar  neuritis  may  be 
acute  or  chronic,  is  generally  bilateral,  and  occm-s  after  the  age  of  thirty- 
five.  If  the  periphery  of  the  nerve  is  affected,  as  by  a  nemitis  spreading 
inwards,  then  the  field  of  ^dsion  is  contracted  concentrically.  If  the  nerve 
is  irregidarly  affected,  then  the  field  of  vision  will  be  irregularly  reduced. 
The  pupil  reflex  will  vary  according  to  the  power  of 
the  nerve  to  convey  impulses  to  the  oculo-motor 
centre.  To  the  ophthalmoscope  the  disc  may 
appear  normal  or  may  show  evidence  of  simple 
atrophy. 

The  lesion  which  affects  the  optic  nerve  may  also 
involve  the  motor  nerves  of  the  eye  and  paralyse 
some  or  all  of  them,  or  it  may  involve  the  branches 
of  the  fifth  nerve  and  cause  neuralgia  or  anaesthesia. 

Optic  chiasma. — The  blindness  produced  by 
disease  of  the  chiasma  varies  with  the  situation  and 
extent  of  the  lesion.  If  this  is  situated  either  behind  or 
in  front  of  the  chiasma  (1  and  2,  Fig.  2),  the  decussat- 
ing fibres  of  the  nerve,  and  therefore  also  the  nasal 
halves  of  the  maculae  and  retinae,  will  be  involved. 
There  will  be  blindness,  tlierefore,  in  the  outer  half 
of  the  field  of  vision  in  either  eye  (temporal  hemi- 
anopia).  A  lesion  on  the  outer  side  of  the  chiasma 
(3  and  4,  Fig.  2)  will  afi'ect  the  uncrossed  fibres 
of  the  nerve,  will  paralyse  the  outer  half  of  the  return 
of  the  same  side,  and  produce  blindness  on  the  nasal 
half  of  the  \'isual  field  of  that  eye.  A  symmetrical 
lesion  on  both  sides  of  the  chiasma  (3  and  4,  Fig.  2), 
as  in  Knapp's  case  of  calcification  of  both  internal 
carotids,  will  cause  nasal  hemianopia.  A  lesion  in- 
volving the  decussating  fibres  in  the  chiasma  and 
the  microssed  fibres  on  one  side  will  produce  com- 
plete blindness  in  the  whole  field  of  the  retina  on 
one  side,  and  in  the  temporal  half  of  the  field  in  the 
other  (Fig.  3).  If  the  whole  chiasma  is  destroyed, 
the  blindness  will  be  complete  in  both  eyes  (Fig.  4). 

Ophthalmoscopically  the  disc  may  be  normal  in  the  early  stages,  or  it 
may  show  signs  of  optic  neuritis,  especially  if  a  cerebral  tumoui"  be  present. 
Slight  atrophy  may  appear  after  a  longer  or  shorter  time. 

Optic  tract  and  visual  tract  in  the  occipital  lobe.  — A  lesion  of  either 
of  these  will  interrupt  the  fibres  from  the  outer  half  of  the  retina  of  tlie  same 
side  and  inner  half  of  the  retina  of  the  opposite  side ;  and  will  therefore 
produce  blindness  in  the  halves  of  the  field  of  vision  opposite  the  seat  of 
the  lesion.  If,  for  example,  the  right  optic  tract  is  affected,  then  the  right 
halves  of  the  retina  will  be  blind,  and  vision  will  be  lost  on  the  nasal  half 
of  the  right  field  and  on  the  temporal  half  of  the  left  (Fig.  1).  This 
condition  is  called  homonymous  hemianopia.  The  area  of  field  affected 
varies  in  different  cases.     Most  commonly  it  extends  quite  to  the  middle 


Figs.  2,  3,  and  4.— To 
show  how  lesions 
affectthe  optic  nerve, 
tract,  and  chiasma, 
and  eonseqnently  the 
iield  of  vision. 
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line,  but  as  a  rule  the  margin  diverges  round  the  macula  so  as  to  include 
it  in  the  seeing  half.  Variations  from  this  are  common,  and  depend,  in 
cases  of  complete  hemianopia,  on  individual  differences  in  the  distribution 
of  the  fibres  in  the  retina  (Fig.  1).  The  patient  may  be  unaware  of  his 
defect.  He  may  unconsciously  keep  his  head  turned  a  little  towards  the 
blind  side  so  as  to  fix  objects  with  the  portion  of  field  remaining. 

The  ophthalmoscopic  appearances  vary  in  different  cases.  The  disc 
may  be  normal,  or  it  may  show  changes  depending  on  the  nature  of  the 
lesion  producing  the  hemianopia.  Thus  a  cerebral  tumour  may  produce 
optic  neuritis,  or  haemorrhage  during  chronic  Bright's  disease  may  be 
associated  with  albuminuric  retinitis.  Associated  symptoms  may  also  be 
present,  and  vary  according  to  the  situation  of  the  lesion.  When  this 
affects  the  optic  tract  as  it  passes  round  the  cerebral  peduncles  (Fig.  1), 
it  may  produce  hemiplegia  on  the  opposite  side  of  the  body,  i.e.  on  the 
side  on  which  the  patient  is  blind.  More  rarely,  there  may  be  hemi- 
antesthesia,  and  in  cases  of  right-sided  hemianopia  there  may  be  pecuHar 
defects  of  speech. 

It  may,  in  rare  cases,  be  possible  to  diagnose  the  seat  of  the  lesion  by 
means  of  Wernicke's  hemiopic  pupil  reaction,  a  test  which  it  is  very 
difficult  to  employ  satisfactorily.  When  the  tract  is  involved,  light 
carefully  thrown  on  the  blind  half  of  either  retma  will  not  produce  a 
contraction  of  the  pupil,  because  the  fibres  to  the  corpora  quadrigemina 
are  interrupted.  If  the  lesion  be  in  the  corpus  geniculatum,  and  do  not 
affect  the  fibres  to  the  corpora  quadrigemina,  the  pupils  will  contract. 

Diagnosis  and  prognosis. — The  seat  of  the  lesion  is  determined 
by  the  symptoms  above  described.  They  may  be  briefly  recapitulated 
as  follows : — 

Disease  of  the  nerve  will  produce  either  total  unilateral  blindness, 
central  scotoma,  or  peripheral  or  irregular  contraction  of  the  field  of 
vision.  Disease  of  the  chiasma  generally  produces  temporal  hemianopia, 
blindness  in  both  eyes,  or  complete  in  one  eye  and  affecting  the  temporal 
half  of  the  field  of  vision  in  the  other.  Nasal  hemianopia — a  rare  condi- 
tion— is  also  due  to  affections  of  the  chiasma.  Disease  of  the  tract  always 
produces  homonymous  hemianopia,  which  may  be  differentiated  from  the 
hemianopia  due  to  disease  of  the  cerebrum  by  associated  symptoms,  such 
as  hemiplegia  and  Wernicke's  hemiopic  pupil  reaction.  The  prognosis  is 
usually  unfavourable,  the  blindness  seldom  passing  away  entirely,  except 
in  the  toxic  and  rheumatic  affections  of  the  nerve,  or  where  its  paralysis 
has  been  due  to  removable  pressure. 

Treatment. — This  must  be  in  each  case  directed  towards  the 
removal  of  the  causal  condition.  In  tobacco  amblyopia,  complete 
abstinence  from  tobacco  and  alcohol  is  necessary.  Iodide  of  potassimn 
is  sometimes  of  use,  and  strychnine,  injected  subcutaneously,  is  of  value  if 
the  cases  have  not  progressed  to  atrophy.  When  the  atrophic  stage  is 
reached,  treatment  is  of  little  avail. 

Optic  Neuritis. 

Etiology. — The  most  common  cause  of  optic  neuritis  is  intracranial 
tumour,  which  produces  a  higher  degree  of  neuritis  than  any  other  condi- 
tion, and  is  accompanied  by  it  in  more  than  80  per  cent,  of  the  cases. 
Meningitis  (tuberculous,  simple,  or  purulent)  is  the  next  most  common  cause. 
Neuritis  is  also  present  in  some  cases  of  cerebral  abscess,   cerebral  or 
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meningeal  haemorrhage,  and  chronic  cerebritis,  even  when  no  naked-eye 
change  is  present.  It  may  also  be  produced  by  chronic  hydrocephalus, 
aneurysm,  or  embolism  (especially  if  septic)  of  the  internal  carotid  artery 
and  thrombosis  of  the  cavernous  sinus.  It  is  rarely  found  in  tumours  of 
the  medulla  or  in  simple  meningitis  of  the  vertex.  It  has  been  seen, 
though  seldom,  in  myelitis,  disseminated  sclerosis,  general  paralysis,  and 
chronic  insanity.  Neuritis  may  be  due  to  local  disease  within  the  orbit, 
and  it  occasionally  occurs  in  certain  toxic  and  infective  diseases,  such  as 
syphilis,  Bright's  disease,  the  acute  specific  fevers,  malaria,  chlorosis,  and 
menstrual  disorders. 

Pathology. — There  is  no  space  to  indicate  here  the  various  views 
entertained  as  to  the  pathology.  It  is  now  known,  however,  not  to  be 
dependent  on  mere  mechanical  pressure.  Most  probably  it  is  the  result 
of  the  action  of  toxic  substances  formed  by  tumours  or  other  products  on 
the  vessels  of  the  nerve,  leading  to  their  dilatation,  the  emigration  of 
leucocytes  from  them,  and  to  the  degeneration  of  the  fibres. 

Symptoms. — The  external  appearance  of  the  eye  is  normal ;  and  it 
is  only  on  ophthalmoscopic  examination  that  any  morbid  change  is  seen. 
In  early  stages  the  optic  disc  or  papilla  is  much  redder  than  usual,  some- 
times greyish  red  or  bright  red,  and  almost  indistinguishable  from  the  choroid. 
Its  margins  are  blurred  and  indistinct  or  "  woolly,"  and  the  whole  disc  is 
considerably  raised  and  swollen,  so  that  the  normal  physiological  cup  is 
quite  obliterated.  When  examined  by  the  direct  method,  the  blurring  of 
the  disc  is  seen  to  be  due  to  a  fine  radiating  striation.  This  is  due  to 
congestion  of  the  vessels,  and  sometimes,  later,  to  degeneration  of  the  nerve 
fibres  and  inflammatory  exudation  around  them.  The  emerging  vessels  are 
curved  over  the  swollen  papilla,  so  that  the  parts  which  dip  down  towards 
its  periphery  are  not  well  seen.  The  veins  are  greatly  dilated  and  tortuous, 
and  in  later  stages  the  arteries  become  very  narrow,  and  appear  at  parts 
to  be  lost  in  the  infiltration  in  the  disc.  Haemorrhage  may  appear  in  or 
near  the  papilla,  dark  in  colour  and  flame-shaped,  or  large  and  elongated. 

These  appearances  are  usually  present  in  both  eyes,  may  develop 
rapidly,  in  a  fortnight  or  less,  or  may  take  months  to  reach  their  acme. 
The  severity  of  the  condition  is  proportionate,  as  a  rule,  to  the  rate  of 
development.  When  the  acute  stage  is  past,  there  is  either  complete 
recovery,  the  vascularity  disappearing,  and  the  veins  and  disc  again 
becoming  normal,  or,  in  severe  cases,  the  neuritis  may  be  succeeded  by 
atrophy  (consecutive  atrophy).  In  this  condition  the  new  tissue  formed 
in  the  acute  stages  cicatrises  and  compresses  the  nerve  fibres,  thus  render- 
ing the  disc  white  and  atrophied.  There  may  also  be  areas  of  degeneration 
in  the  neighbouring  parts  of  the  retina,  and  sometimes  streaks  of  white 
along  the  vessels.  The  degree  in  which  vision  is  affected  varies  greatly. 
In  some  cases  it  remains  perfect  until  a  late  stage,  but  it  may  be  lost 
suddenly  and  early,  especially  in  cerebellar  disease.  The  field  of  vision 
may  remain  normal  for  some  time,  but  sooner  or  later  becomes  contracted. 
The  contraction  may  be  concentric  and  regular,  or  hemianopia  may  be 
present.  The  colour-sense  is  often  defective,  red  and  green  being  the  first 
colours  lost.  The  reactions  of  the  pupil  are  maintained  as  in  health, 
unless  the  neuritis  causes  complete  blindness,  in  which  case  the  iris  light- 
reflex  is  lost. 

Diagnosis  and  prognosis. — The  diagnosis  of  optic  neuritis  can 
only  be  definitely  determined  by  ophthalmoscopic  examination.  In  the 
early  stages,  when  the  changes  in  the  disc  are  slight,  it  may  be  difficult 
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or  impossible  to  decide,  but  in  late  stages,  when  the  appearances  are  well 
marked,  the  condition  is  unmistakable.  It  should  not  be  forgotten  that 
hypermetropia  may  cause  congestion  or  even  slight  neuritis.  The  prognosis 
depends  upon  the  cause  of  the  condition.  It  is  favourable  when  the 
neuritis  is  due  to  a  remediable  lesion,  such  as  a  general  disease,  especially 
syphilis,  or  to  a  cerebral  tumour  or  abscess  which  is  amenable  to  surgical 
treatment.  It  is  very  grave,  or  even  hopeless,  when  due  to  tumours 
which  cannot  be  removed,  the  condition  in  these  cases  invariably  pro- 
gressing steadily  to  a  fatal  termination. 

Treatment. — The  treatment  of  optic  neuritis  varies  with  its  cause. 
Surgical  interference,  when  possible  or  advisable,  is  the  only  treatment 
for  tumour  or  abscess  of  the  brain,  while  meningitis  is  in  most  cases 
beyond  remedy.  Mercury  and  potassium  iodide  should  be  given  in 
syphilitic  cases,  iron  in  chlorosis,  salicylic  acid  in  rheumatism.  It  has 
been  found  recently  by  Horsley  and  others  that  optic  neuritis  has  been 
arrested  or  improved  by  simple  trephining,  even  in  cases  of  cerebral 
tumour  w^hich  could  not  be  removed  by  operation. 

Chronic  Retrobulbar  Neuritis. 

Etiology  and  pathology. — This  condition  is  most  frequently  due 
to  the  excessive  use  of  tobacco,  especially  when  combined  with  the  abuse 
of  alcohol.  It  may  be  also  due  to  diabetes,  gout,  influenza,  or  syphilis,  and 
to  the  action  of  lead,  bisulphide  of  carbon,  quinine,  and  some  other  drugs. 
It  arises  occasionally  in  tabes  and  disseminated  sclerosis,  possibly  as  a  result 
of  the  combined  action  of  the  disease  and  excess  in  alcohol  or  tobacco. 

Both  eyes  are  usually  affected.  There  may  be  merely  a  diminished 
acuity  of  vision,  or  a  characteristic  central,  oval  scotoma,  which  may  vary 
in  degree  from  a  slight  loss  of  colour-sense  to  a  complete  absence  of  vision. 
The  periphery  of  the  field  remains  normal  as  a  rule.  Ophthalmoscopically, 
the  fundus  may  be  normal  in  the  early  stages ;  later,  it  may  be  hyperasmic 
and  indistinct  at  its  edges,  then  the  disc  may  be  greyish  white  in  the 
temporal  half,  and  ultimately  become  entirely  atrophied.  The  pathology 
of  the  process  is  for  the  most  part  a  parenchymatous  neuritis — more 
rarely  it  is  interstitial. 

The  diagnosis  is  made  from  the  presence  of  the  central  scotoma.  The 
prognosis  is  good  if  the  caus&  can  be  removed,  and  if  atrophy  is  not  too 
far  advanced.  Recovery  of  complete  vision  may  not  be  attained  for  weeks 
or  months. 

Treatment. — The  treatment  should  be  directed  towards  removal  of 
the  cause,  improving  the  general  health  by  tonics,  and  improving  the 
nutrition  of  the  nerve  by  iodide  of  potassium  in  suitable  cases,  and  by 
hypodermic  injections  (/o~to  g^-)  ^^  strychnine. 

Optic  Atrophy, 

Etiology. — According  to  its  various  causes,  atrophy  of  the  optic 
nerve  has  been  classified  as  primary,  secondary,  and  consecutive. 

Primary  atrophy. — Nearly  one  half  of  the  cases  of  primary  atrophy 
appears  in  some  spinal  lesions,  namely,  in  locomotor  ataxia,  insular  sclerosis, 
Friedreich's  ataxia,  and  after  injury  to  the  cord.  It  is  also  found  in  general 
paralysis,  and  in  certain  toxic  or  infective  diseases,  such  as  syphilis,  malaria, 
diabetes,  poisoning  by  narcotics,  quinine,  and  iodoform.     It  has  also  been 
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attributed  to  exposure  to  cold,  to  malnutrition,  or  to  menstrual  disorders. 
Locomotor  ataxia  is  undoubtedly  the  commonest  cause  of  the  primary 
form  of  optic  atrophy.  The  atrophy  is  often  a  yery  early  symptom  of  the 
disease,  and  may  precede  the  spinal  symptoms  by  a  long  interyal,  sometimes 
as  much  as  ten  years.  There  may  be  an  early  grey  degeneration  with  full 
acuity  of  central  yision  and  slight  contraction  of  the  field  for  form  and 
colour. 

Secondary  atrophy  is  due  to  some  direct  pressure  on  the  optic  nerye, 
chiasma,  or  tract,  by  tumour,  inflammatory  exudation,  distension  of  the  thii'd 
yentricle,  or  by  a  splinter  of  bone  after  a  fracture  of  the  base. 

Consecutive  atrophy  is  produced  by  the  cicatricial  contraction  of  the 
new  tissue  thro^yn  out  in  acute  papilHtis. 

Embolism  of  the  central  artery  of  the  retina  and  certain  diseases  of  the 
retina  may  also  produce  atrophy  of  the  optic  nerve. 

Pathology. — The  pathology  of  the  disease  differs  according  to  the 
cause.  In  primary  atrophy  there  is  a  parenchymatous  degeneration  of 
the  nerve  fibres.  They  lose  their  medidlary  sheath,  become  shrunken  and 
granular,  and  show  fine  fatty  particles,  compound  gi'anular  corpuscles,  and 
amyloid  bodies.  In  secondary  atrophy  there  is  an  interstitial  neuritis, 
the  septa  being  increased  in  number  and  size,  and  the  nerve  fibres  diminished. 
The  nerve  may  finally  be  converted  into  a  fibrous  cord.  In  consecutive 
atrophy  there  is  a  more  actiye  interstitial  neuritis,  with  a  great  increase 
in  connectiye  tissue  nuclei  and  young  connective  tissue,  which,  in  later 
stages,  contracts  and  compresses  the  nerve  fibres. 

Symptoms. — The  appearance  of  the  disc  varies  somewhat  in  the 
different  types  of  optic  atrophy.  In  primary  atrophy  the  disc  is  sharply 
outlined,  in  colour  papery  white-grey,  or  grey-red,  often  becoming  cupped. 
The  lamina  cribrosa  is  visible  as  distinct  mottling.  The  vessels  are 
Tincontracted  in  the  early  stages,  and  are  free  from  white  lines.  In 
secondary  atrophy  the  appearances  are  very  much  the  same,  but  the 
vessels,  especially  the  veins,  are  contracted.  In  consecutive  atrophy  the 
disc  is  hazy  in  its  outhne,  and  very  white,  the  lamina  cribrosa  being  quite 
lost.  The  veins  are  large,  tortuous,  and  bordered  by  white  lines,  while  the 
arteries  are  small  and  contracted. 

The  changes  in  \dsion  vary  greatly  in  different  cases.  Central  vision 
may  be  only  shghtly  impaired,  or  may  be  completely  lost.  The  fields  of 
vision  may  be  concentrically  contracted,  irregularly  limited,  or  may  show 
quadrantal  defects  or  abnormal  scotomata.  In  consecutive  atrophy  the 
nasal  portion  of  the  field  suffers  first,  and  the  colom'-vision  is  always  much 
affected.  In  primary  atrophy  the  colour-sense  is  usually  affected  early, 
and  the  blindness  may  begin  as  a  central  scotoma.  In  all  cases  the 
condition  tends  to  be  steadily  progressive,  and  to  terminate  in  complete 
blindness,  so  that  the  prognosis  is  very  bad.  The  interval  between  the 
onset  and  complete  loss  of  sight  depends,  in  consecutive  atrophy,  on  the 
intensity  of  the  original  papillitis.  It  varies  from  three  to  four  years,  and, 
in  tabes,  from  two  months  to  seventeen  years,  the  average  time  being  about 
two  years. 

Treatm.ent.' — The  treatment  of  optic  atrophy  is  directed  to  its 
cause.  "When  syphilis  is  present,  anti-syphilitic  treatment  is  employed. 
Strychnine  given  hypodermically  (gr.  -^^ — j-V)  once  a  day  does  good  in  some 
cases.  Iron,  arsenic,  and  phosphorus  may  be  given  as  general  tonics. 
Galvanism  is  sometimes  of  value,  and  some  tabetic  cases  are  said  to  have 
been  improved  by  suspension. 
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THE   THIRD   NEEVK 

The  nucleus  of  the  thh^d  nerve  is  situated  in  front  of  the  aqueduct  of 
Sylvius,  and  extends  from  the  third  ventricle  to  a  point  midway  between 
the  anterior  and  the  posterior  corpora  quadrigemina.  The  nucleus  is 
segmented  into  several  groups,  which  have  probably  distinct  functions. 
These  groups  have  been  named  by  the  writer  as  follows  (see  Fig.  5) : — 

{a)  A  median  group,  from  which  fibres  arise  to  enter  both  nerves. 
(b)  An  anterior  group,  lying  on  the  inner  and  most  anterior  fibres  of  the 
posterior  longituduial  fasciculus,  (c)  A  postero-external  group,  lying  on  the 
most  posterior  and  external  fibres  of  this  fasciculus,  {d)  An  external  group, 
lying  partly  external  to  and  partly  among  the  fibres  of  the  fasciculus. 
(e)  A  postero-internal  group  (Edinger-Westphal  nucleus),  lying  between  the 
postero-external  and  the  median  groups. 

The  researches  of  Kahler  and  Pick,  Henschen  and  Volckers,  Allen  Starr 
and  others,  seem  to  show  that  the  centres  for  tlie  various  muscles  are 
grouped  within  the  nucleus  in  the  following  manner : — 

Ciliary  muscle. 
Sphincter  of  iris.     Eectus  internus.     Levator  palpebrse  superioris. 
Eectus  inferior.      Eectus  superior. 

Obliquus  inferior. 
(Obliquus  superior  from  the  fom^th  nerve.) 

The  writer  thinks  the  following  association  is  the  most  probable : — The 
median  group  associated  with  the  movement  of  convergence ;  the  postero- 
internal with  the  ciliary  muscle  and  the  sphincter  pupillfe ;  the  postero- 
external with  the  elevators  of  the  lid  and  the  eyeball;  and  the  anterior 
with  the  internal  and  inferior  recti.  The  nucleus  derives  its  blood  supply 
from  the  perforating  branches  of  the  posterior  cerebral  arteries.  It  is 
worthy  of  note  that  the  median  and  postero-internal  groups  (those  supposed 
to  innervate  the  ciliary  muscle  and  sphincter  iridis)  are  supplied  from  a  set 
of  vessels  which  do  not  enter  the  anterior  and  posterior  groups  of  cells. 

The  nerve  fibres  (some  of  which  may  originate  in  the  nucleus  of  the 
opposite  side)  pass  forward  and  emerge  in  the  interpeduncular  space,  near 
the  middle  line  and  internal  to  the  motor  tract  from  the  cortex.  The 
fibres  nearest  the  middle  line  and  most  anterior  at  the  point  of  emergence 
appear  to  be  those  for  the  sphincter  pupill^e  and  ciliary  muscle.  The  nerve 
passes  along  the  outer  side  of  the  cavernous  sinus  before  entering  the  orbit 
through  the  sphenoidal  fissure. 


THE  FOUETH  NEEVE. 

The  nucleus  of  the  fourth  nerve  lies  in  front  of  the  aqueduct  of  Syhdus 
in  the  horizontal  plane  passing  between  the  upper  and  lower  corpora 
quadrigemina.  After  crossing  to  the  opposite  side  in  the  valve  of  Vieussens, 
the  nerve  winds  romid  the  peduncle  and  reaches  the  superior  oblique  muscle 
by  passing  along  the  outer  side  of  the  cavernous  sinus  and  through  the 
sphenoidal  fissure  to  the  orbit. 
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THE   SIXTH   NEEVE. 

The  sixth  nerve  arises  from  its  nucleus  in  the  floor  of  the  fourth 
ventricle,  passes  almost  directly  forwards,  through  the  p}a'amidal  motor 
fibres,  to  emerge  at  the  junction  of  the  pons  and  medulla.  It  passes 
upwards  in  front  of  the  pons,  then  along  the  outer  side  of  the  cavernous 
sinus  to  enter  the  orbit  and  supply  the  external  rectus  muscle.  The  sixth 
nucleus  also  supplies,  either  du'ectly  or  indirectly,  fibres  to  the  internal 
rectus  muscle  of  the  opposite  side.  In  this  way  it  acts  as  a  centre  for 
conjugate  deviation  of  both  eyes  to  its  own  side.  The  nucleus  has  complex 
connections  with  the  nuclei  of  the  auditory  nerve  and  the  superior  olivary 
body  (see  Fig.  6),  which  in  all  probability  form  paths  for  reflex  impulses 
concerned  in  maintaining  the  equilibrium  of  the  body. 

Paralysis  of  the  Oculo-motor  ISTeeves. 

Etiology  and  pathology. — All  the  nerves  to  the  ocular  muscles 
may  be  paralysed  simultaneously  by  lesions  in  the  orbit,  sphenoidal  fissui'e, 
or  cavernous  sinus — in  the  orbit,  by  injmy,  fractm'e  of  the  bones  forming 
its  walls,  acute  or  chronic  cellulitis  or  periostitis,  by  the  pressure  of  a 
tumour  or  exposure  to  cold;  in  the  sphenoidal  fissure,  by  fracture  of  the 
bones,  periostitis,  cellulitis,  or  tumour ;  in  the  cavernous  sinus,  by  throm- 
bosis, or  the  pressure  of  a  dilated  or  aneurysmal  carotid  artery,  or  an 
adjacent  tumour.  At  the  base  of  the  brain  the  nerves  may  be  paralysed 
by  meningitis, — simple,  syphilitic,  or  tuberculous, — gumma  or  haemorrhage, 
by  the  pressure  of  a  tumour,  or  by  infective  or  toxic  neuritis,  such  as 
occurs  in  syphilis,  diphtheria,  influenza,  diabetes,  gout,  alcohohsm,  and, 
though  rarely,  in  lead  poisoning. 

The  third  nerve  may  be  paralysed  alone  by  a  nuclear  lesion,  produced  by 
haemorrhage,  by  acute  or  chronic  polio-encephahtis  superior  (Wernicke), 
by  chronic  degeneration  of  the  cells,  akin  to  that  found  in  progressive 
muscular  atrophy,  or  by  the  upward  extension  of  that  disease  itself. 
Diphtheria  or  influenza  may  affect  the  nucleus,  either  alone  or  simul- 
taneously with  the  nerves.  Tabes  or  insular  sclerosis  may  also  damage 
the  nucleus,  and  it  is  probably  also  affected  in  congenital  oculo-facial  palsy. 

When  the  sixth  nerve  is  paralysed  alone,  it  may  be  affected  in  the 
orbit  by  injury  or  rheumatism,  or  involved  in  a  localised  meningitis  at 
the  base.  When  the  lesion  is  intracerebral,  it  may  be  above,  at,  or 
below  the  nucleus : — 

{a)  Supranuclear,  i.e.  in  the  path  between    the    cerebral  cortex  and 
the  nucleus. 

(b)  Nuclear  (in  both  these  cases  the  lesion  is  generally  a  haemorrhage, 

softening,  or  tumour). 

(c)  Infranuclear. — An   infranuclear   lesion   within    the    pons    may  be 

one  of  the  above  mentioned,  and  generally  affects  the  pyramidal 
motor  fibres  also. 

The  fourth  nerve  and  nucleus  are  rarely  affected  alone,  but  tumours  of 
the  corpora  quadrigemina,  pineal  gland,  or  anterior  portion  of  the  cere- 
bellum, may  affect  the  nucleus,  and  the  nerve  has  been  paralysed  alone 
by  locaHsed  basal  meningitis.  It  may  also  be  involved,  in  common  with 
the  other  nerves,  in  the  lesions  ah-eady  mentioned. 
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Symptoms. — Paralysis  of  the  third  nerve  affects  all  the  muscles 
of  the  eye,  both  internal  and  external,  except  those  supplied  by  the 
fourth  and  sixth  nerves  (the  superior  oblique  and  external  rectus).  The 
symptoms  are  ptosis,  i.e.  drooping  of  the  upper  eyelid  over  the  pupil, 
and  inability  to  elevate  it ;  divergent  strabismus ;  diplopia ;  a  moderately 
dilated  and  immobile  pupil ;  loss  of  power  of  near  vision  in  the  affected 
eye.  The  eye  cannot  be  moved  upwards,  downwards,  or  inwards,  nor  can 
it  converge  during  attempted  accommodation  for  a  near  object.  It  can 
be  moved  outwards  by  the  sixth  nerve,  and  rotated  downwards  and 
inwards  by  the  fourth  nerve.^  The  divergent  strabismus  may  increase  at 
a  late  date  from  contracture  of  the  external  rectus.  The  pupil  does  not 
contract  either  for  light  or  for  accommodation:   but   it   can   be  dilated 


Pupil  contraction 


Convergenr.f. 


A  ecommodation 

Elevators  of  lids 
and  eyeball.' 

Internal  rectus. 
Inferior  rectus. 


Superior  oblique. 


III.  Root. 


IV.  Root. 


Fig.  5. — The  segments  of  the  third  nucleus  and  their  probable 
physiological  relations.  M,  median  group  ;  A,  anterior  group  ; 
P.E.,  postero-external  group;  E,  external  group;  P. I.,  postero- 
internal group  ;  IV,  the  fourth  nucleus. 


further  by  atropine.  If  the  fourth  and  sixth  nerves  are  also  paralysed,  the 
eye  cannot  be  moved  at  all  (complete  ophthalmoplegia). 

Very  frequently  the  paralysis  of  the  third  nerve  is  partial ;  thus  the 
superior  rectus  and  elevator  of  the  lid  may  be  affected  alone  or  with  one 
of  the  other  recti,  or  all  the  muscles,  with  the  exception  of  the  levator, 
may  be  paralysed,  or  the  internal  muscles  (sphincter  pupillse  and  ciliary 
miuscle)  may  he  alone  paralysed  {ophthalmoplegia  interna),  or  may  escape 
when  the  other  muscles  are  involved.  As  a  rule,  an  incomplete  j)aralysis, 
especially  if  it  is  bilateral,  is  due  to  a  lesion  in  the  nucleus,  and  a  complete 
paralysis  to  a  lesion  in  the  nerve ;  but  to  this  rule  there  are  numerous 
exceptions. 

Besides  sharing  in  the  paralysis  common  to  all  the  ocular  muscles,  the 
levator  palpebrse  may  be  affected  alone.     In  congenital  ptosis  the  lesion 

^  The  direction  of  rotation  of  the  eyeball  is  stated  in  terms  of  the  direction  of  rotation  of 
the  upper  end  of  its  vertical  axis. 
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is  probably  a  nuclear  defect,  and  is  bilateral  and  partial.  The  muscles  of 
the  eyeball  are  implicated  to  some  extent,  so  that  the  globes  cannot  be 
fully  rotated  upwards,  or  there  may  be  slight  defects  in  some  of  the  other 
movements.  The  condition  is  sometimes  hereditary,  and  a  form  of  slight 
double  ptosis  is  common  in  the  females  of  some  families.  To  compen- 
sate for  the  paralysis  of  the  levator,  the  frontalis  over-acts,  in  order  to 
raise  the  eyebrows  and  eyelids,  giving  the  face  a  characteristic  anxious 
expression. 

Morning  ptosis  is  a  condition  allied  to  the  above,  which  is  present  in 
sound  sleepers,  especially  in  weakly  women.  On  waking  in  the  morning, 
some  difficulty  is  found  in  raising  the  eyelids,  and  in  the  case  of 
debilitated  women  the  hds  may  droop  persistently  for  half  an  hour  after 


FLOCCULUS. 


SEMICIRCULAR 
CANALS. 


Fia.  6. — Diagram  to  show  the  relations  of  the  sixth  nucleus,  and  how  it  acts  as 
the  centre  for  lateral  conjugate  deviation  of  both  eyes.  VI.  N. ,  sixth  nucleus ; 
YIII.  Int.  and  VIII.  Ext.,  the  internal  and  external  nuclei  of  the  auditory 
nerve  ;  VIII.  Ace.  Nucl.,  the  accessory  acoustic  nucleus  or  centre  for  the 
cochlear  root ;  Corp.  Teap.  ,  the  cor j)us  trapezoideum. 

rising.  The  condition  passes  off  entirely  during  the  day.  Eecovery  is 
usually  complete  as  strength  is  regained. 

Hysterical  ptosis  is  not  rare.  It  may  be  single  or  double,  and  is  usually 
associated  with  spasm  of  the  orbicularis,  and  sometmies  with  over-action 
of  the  frontalis.  The  spasm  is  seen  when  the  patient  is  asked  to  look 
upwards,  in  which  case  the  orbicularis  contracts  strongly,  to  prevent 
elevation  of  the  lids. 

Ptosis  from  paralysis  of  the  sympathetic  (Swanzy's  sympathetic  or 
pseudo-ptosis)  is  due  to  paralysis  of  the  muscle  of  Mliller  at  the  back 
of  the  orbit.  There  is  no  loss  of  movement  in  the  eyelids,  but  the 
palpebral  fissure  is  narrowed,  and  the  lid  droops  slightly  on  the  affected 
side.  Other  symptoms  of  sympathetic  paralysis  are  present.  The  face 
is  reddened,  the  eye  somewhat  retracted  (enophthalmos),  its  pupil  is 
narrowed,  and  there  is  lachrymation  on  the  affected  side. 
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Eeflex  ptosis  may  be  produced  by  irritation  of  the  fifth  nerve.  It  has 
followed  division  of  the  fifth  nerve  or  the  abstraction  of  a  tooth. 

In  affections  of  the  sixth  nerve,  when  the  lesion  is  supranuclear,  there 
is  usually  at  first  conjugate  deviation  towards  the  side  of  the  lesion.  This, 
as  a  rule,  soon  disappears.  It  is,  for  obvious  reasons,  seldom  an  isolated 
symptom.  A  lesion  of  the  nucleus  itself  produces  loss  of  conjugate  deviation 
of  the  two  eyes  towards  the  affected  side.  The  eyes  may  show  a  sHght 
convergence,  and  cannot  be  brought  beyond  the  middle  line  towards  the 
affected  side.  The  head  is  usually  slightly  turned  towards  the  paralysed 
side.  Convergence  for  accommodation  for  near  vision  is  retained.  Bilateral 
paralysis  of  the  sixth  nuclei  produces  double  loss  of  conjugate  deviation, 
therefore  the  eyes  cannot  be  moved  towards  either  side,  but  yet  they  retain 
the  power  of  converging  for  near  vision.     There  is  no  strabismus. 

Paralysis  of  the  sixth  nerve  produces  a  convergent  strabismus — the 
affected  eye  cannot  be  moved  beyond  the  middle  line.  There  is  secondary 
over-action  of  the  opposite  internal  rectus,  so  that  w^hen  the  patient  looks 
towards  the  paralysed  side,  the  opposite  eye  turns  too  far  inwards. 
Diplopia  is  always  present,  and  the  distance  betw^een  the  images  increases 
on  looking  toward  the  paralysed  side.  The  erroneous  projection  of  the 
image  leads  to  a  feeling  of  giddiness.  The  movements  of  the  opposite  eye 
are  not  impaired.  If  the  lesion  is  in  the  pons,  the  seventh  nerve  of  the 
same  side,  or  the  tongue,  arm,  and  leg  of  the  opposite  side,  may  be  paralysed. 
If  at  the  base  of  the  brain,  near  the  cavernous  sinus,  the  other  ocular 
nerves  may  be  involved. 

The  superior  oblique  muscle  supplied  by  the  fourth  nerve  rotates  the 
eye,  so  that  the  upper  end  of  its  vertical  axis  rotates  inwards  and  downwards. 
It  also  depresses  and  slightly  everts  the  eye.  When  the  muscle  is 
paralysed,  these  actions  are  lost.  The  defective  movement  is  best  seen 
when  the  eye  is  depressed  beyond  the  horizontal  plane.  The  affected  eye 
is  more  inverted  but  less  depressed  than  its  fellow ;  its  motion  inwards  and 
downw^ards  is  lost;  diplopia  is  present  on  looking  downwards,  and  especially 
downwards  and  outwards. 

There  are  certain  general  symptoms  which  are  common  to  all  paralyses 
of  the  external  ocular  muscles.     They  may  be  briefly  stated  as  follows  : — 

Primary  deviation  of  the  affected  eye. — This  is  due  to  the  unopposed 
action  of  the  antagonists  of  the  paralysed  muscle,  and  must  therefore  be  in 
a  dii'ection  opposite  to  its  action. 

Secondary  deviation  of  the  sound  eye. — This  is  always  greatest  on 
attempting  to  look  towards  the  paralysed  side,  owing  to  the  over-stimula- 
tion of  the  sound  muscle  in  the  healthy  eye,  in  the  effort  to  use  the 
paralysed  one  of  the  affected  eye. 

Diplopia  and  erroneous  projections  of  object  seen  by  the  paralysed 
eye. — The  diplopia  is  due  to  the  formation  of  images  on  portions  of  the 
retina  which  do  not  correspond,  owung  to  the  primary  deviation,  and  to  the 
absence  of  muscular  movement  on  stimulation  of  the  paralysed  muscles  of  the 
affected  eye.  The  false  image  is  always  projected  in  the  direction  in  wdiich 
the  paralysed  muscle  would  normally  move  the  eye.  The  distance  between 
the  images  is  greatest  when  the  movement  of  the  eye  is  in  the  direction  of 
the  action  of  the  paralysed  muscle.  They  approach  each  other,  and  finally 
fuse  when  the  eye  moves  in  the  opposite  direction.  It  will  be  seen, 
therefore,  that  the  position  of  the  false  image  can  always  be  deduced  from 
the  action  of  the  paralysed  muscle,  and,  conversely,  the  muscle  which  is 
paralysed  can  be  determined  by  the  position  of  the  false  image. 
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The  position  of  the  face  is  altered  so  as  to  avoid  diplopia  by  rendering 
the  axes  of  the  eves  as  nearly  parallel  as  possible.  It  is  therefore  turned 
in  the  direction  of  the  action  of  the  paralysed  muscle,  so  as  to  compensate 
for  the  lack  of  movement  in  the  latter. 

Vertigo  is  frequently  present,  and  is  due  to  the  erroneous  projection 
of  objects  in  the  field  of  vision,  causing  want  of  co-ordination  between  sight 
and  the  other  senses  by  which  we  gain  a  knowledge  of  our  position  with 
regard  to  other  objects. 

The  following  scheme  indicates  briefly  the  normal  action  of  the  various 
muscles,  the  position  of  the  eye,  the  face,  and  the  false  image  seen  in  their 
several  paralyses.  In  each  case  the  muscles  of  the  right  eye  are  supposed 
to  be  affected. 


Muscle. 


External 
rectus. 


Internal 
rectus. 


Normal  Movement. 


False  Imaffe. 


Outwards. 


Inwards. 


Superior 
rectus. 


Upwards. 
Inwards. 
Inward  rotation 
of  vertical  axis. 


Inferior 
oblique. 


Inferior 
rectus. 


Siiperior 
oblique. 


Upwards. 

Outwards. 
Outward  rotation 
of  vertical  axis. 


Downwards. 
Inwards. 
Outwardrotation 
of  vertical  axis. 


Downwards. 
Outwards, 
luward  rotation 
of  vertical  axis. 


Fig.  7.  — The  false 
image  i  s  formed  by 
tlie  unshaded  candle. 


Position  in  Paralysis. 


Eyes  turned  inwards. 

Inward  secondary 
deviation  of  sound 
eye  on  looking  to 
right. 

Face  turned  to  right. 


Eye  turned  outwards. 
Outward    secondary 

deviation  of  sound 

eye. 
Face  turned  to  left. 


Eye  lower. 
,,    outwards. 
,,    outwardrotation. 
Upward   secondary 
deviation  of  sound 
eye. 
Face  turned  upwards. 


Eye  lower. 

,,    inwards. 

,,    inward  rotation. 
Face  turned  upwards. 


Eye  higher. 

,,    outwards. 

,,    inward  rotation. 
Downward  secondary 

deviation  of  sound 

eye. 
Face  turneddownand 

to  the  right. 


Eye  higher. 

,,    inwards. 
Slight  outward  rota- 
tion. 
Face  turned  down- 
wards. 


Double  A'ision. 


Diplopia  (homonj^- 
mous)  on  right 
half  of  field. 


Diplopia  (crossed)  on 
left  half  of  field. 
Diplopia  greatest 
to  left. 


Diplopia  (crossed)  in 
upper  field.  Most 
marked  as  eyes 
move  upwards. 


Diplopia  (homony- 
mous) in  upper 
field.  Most  marked 
when  eyes  move  up 
and  out. 


Diplopia  (crossed)  in 
lower  field.  Most 
marked  when  eyes 
move  downwards. 


Diplopia  (homony- 
mous). Xo  diplo- 
pia above  horizontal 
plane.  Vertical  dis- 
tance greatest  when 
eyes  turned  down 
and  in. 
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Treatment. — The  treatment  of  ocular  paralysis  resolves  itself  inta 
treatment  of  the  cause,  and  local  treatment  of  the  paralysed  muscles. 
Syphilis  or  rheumatism  should  be  treated  in  the  usual  manner,  the  general 
health  attended  to,  and  iron  or  arsenic  and  strychnine  given  when  neces- 
sary.    In  cases  of  local  neuritis,  mercury  is  the  most  useful  drug. 

The  local  applications  vary  according  to  the  stage  of  the  disease.  In 
recent  acute  cases  blisters  may  be  applied  behind  the  ear,  on  the  occiput,  or 
on  the  temple  when  the  disease  is  orbital.  Acute  rheumatic  cases  may  be 
relieved  by  repeated  hot  fomentations  over  the  eye  and  temple.  In  more 
chronic  cases,  iron,  arsenic,  and  small  doses  of  strychnine  may  be  tried. 
Electricity  is  of  very  little  use  in  those  cases.  It  should  never  be 
applied  to  the  conjunctiva,  for  even  although  the  pain  of  the  appli- 
cation may  be  deadened  by  cocaine,  there  is  great  risk  of  injuring  the 
structures  of  the  eye.  The  voltaic  current  may  be  applied  to  the  muscles- 
through  the  closed  eyelid,  the  physician  using  his  own  wetted  finger  as  an 
electrode  in  order  to  estimate  the  strength  of  the  current,  and  the  eye  being 
turned  away,  to  expose  as  much  as  possible  of  the  paralysed  muscle.  The 
faradic  current  cannot  be  used  in  this  way,  as  it  does  not  pass  through  the 
eyehd. 

A  prism  may  be  used  over  the  affected  eye  to  counteract  the  diplopia. 
It  should  not  be  strong  enough  to  fuse  the  images  entirely,  as  it  is  desirable 
that  there  should  be  some  stimulus  to  action  of  the  paralysed  muscles.  A 
weaker  prism  should  be  used  daily  as  a  gymnastic  exercise.  The  giddiness 
produced  by  the  erroneous  projection  may  be  obviated  by  the  use  of  an 
opaque  glass  over  the  affected  eye  ;  but  this  should  only  be  used  as  a  last 
resource,  as  it  does  away  with  any  stimulus  to  movement  of  the  weak 
muscles.  When  contracture  has  occurred,  the  tendon  of  the  muscle  may 
be  divided  and  allowed  to  attach  itself  farther  back. 

The  treatment  of  ptosis  is  similar  to  that  of  the  other  muscles,  except 
that  in  neurasthenia  local  stimulating  liniments  may  be  used.  These 
cases  are  usually  very  amenable  to  treatment  by  tonics,  such  as  strych- 
nine or  quinine.  The  hysterical  forms  do  not  yield  so  readily,  and  it 
may  be  necessary  to  apply  blisters  to  the  temple,  or  in  unilateral  cases- 
to  tie  up  the  sound  eye. 

Spasm  of  the  Ocular  Muscles. 

In  some  forms  of  cerebral  disease,  associated  spasm  of  the  ocular 
muscles  is  found,  producing  conjugate  deviation.  When  the  lesion  is 
destructive  the  deviation  is  towards  the  diseased  side,  since  the  action  of 
the  healthy  hemisphere  is  unopposed  ;  but  when  the  lesion  is  irritative  the 
eyes  look  away  from  the  side  of  the  lesion. 

Lesions  at  the  base  of  the  brain,  of  which  meningitis  is  the  most 
common,  may  produce  irregular  spasm  in  one  or  more  muscles.  Conver- 
gent squint  is  very  common  in  basal  meningitis ;  but  single  muscles  may 
also  be  affected,  very  often  intermittently.  In  some  cases  of  chorea, 
transient  spasm  of  some  of  the  ocular  muscles  may  be  present,  and  diplopia 
may  result.  In  hysteria,  spasm  of  the  ocular  muscles  may  be  seen.  A 
high  degree  of  convergent  strabismus  may  be  present,  the  eyes  may  be 
turned  up  and  in,  or  ptosis  or  apparent  paralysis  of  the  abducens  may 
appear.     Divergent  strabismus  is  never  found  in  hysteria. 

During  paroxysmal  convulsive  attacks  the  eyes  deviate  towards  the 
side  on  which  the  convulsion  is  greatest,  and,  after  the  convulsion  is  over,. 
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they  usually  deviate  slightly  from  the  convulsed  side,  since  they  share  in 
the  weakness  of  the  affected  muscles.  In  some  cases  (Gowers)  a  parox- 
ysmal tonic  spasm  appears,  limited  to  one  ocular  muscle,  and  lasting  a  brief 
space,  but  producing  no  symptoms  beyond  some  diplopia  and  giddiness. 
Sometimes  clonic  spasm  of  the  orbicularis  accompanies  the  condition,  and 
after  the  attack  the  eyelid  droops  on  the  affected  side.  Irritation  of  the 
fifth  nerve  has  been  known  to  produce  spasm  of  the  levator  palpebras, 
sometimes  synchronous  with  movements  of  the  maxilla.  It  is  probably  a 
reflex  or  associated  movement.  Gowers  suggests  that  the  levator  fibres  of 
the  third  nerve  are  derived  from  the  motor  division  of  the  fifth  nucleus, 
but  this  is  not  likely. 

The  spasm  foimd  in  squint  due  to  errors  of  refraction,  or  in  the  second- 
ary de\aation  in  paralysis,  need  not  be  considered  here. 

Nystagmus. 

This  is  a  rapid  involuntary  movement  of  the  eyeballs,  usually  bilateral 
and  equal  in  each  eye.  The  du-ection  is  most  commonly  lateral,  but  it 
may  be  vertical  or  even  rotatory.  In  unilateral  cases  it  is,  as  a  rule, 
vertical.  It  may  be  continuous  or  intermittent,  the  latter  form  being  due 
to  paresis  of  one  of  the  ocular  muscles — the  nystagmus  only  occurring 
when  the  weak  muscle  is  put  in  action. 

The  character  of  the  movement  varies  in  extent  and  rapidity.  It  may 
occur  sixty  times  in  the  minute,  or  be  too  rapid  to  be  counted,  and  the 
extent  varies  from  10  mm.  to  a  movement  so  slight  as  to  be  only  visible 
on  ophthalmoscopic  examination.  It  consists  of  a  rapid  rhythmic,  usually 
quite  regular,  movement  in  one  direction,  with  a  slow  movement  back 
again.  In  some  cases  the  rate  of  movement  is  slow  while  the  eye  is  at 
rest,  but  rapid  when  the  eye  is  moved  voluntarily. 

It  is  due  to  many  causes — local  disease  of  the  eye  causing  impairment 
of  sight,  such  as  opacities  in  the  lens,  degenerative  or  inflammatory  diseases 
of  the  retina  or  choroid  in  chddhood.  These  causes  are  rarely  sufficient 
in  adult  life.  It  is  found  in  rickets,  sometimes  associated  with  head 
nodding.  In  albinism,  nystagmus  is  common,  and  it  also  occurs  in  miners 
and  others  who  work  in  a  bad  hght  with  the  eyes  constantly  turned  in  one 
direction.  It  is  frequently  present  in  lesions  in  the  pons  and  optic  thalamus 
and  in  some  chronic  degenerative  nervous  diseases,  such  as  hereditary 
(Friedreich's)  ataxia  and  insular  sclerosis,  but  is  not  present  in  locomotor 
ataxia  or  paralysis  agitans.  It  has  been  observed  in  alcoholic  neuritis. 
It  is  foimd  in  many  forms  of  cerebral  disease,  most  commonly  in  menin- 
gitis, haemorrhage  and  tumours,  and  is  specially  common  in  tumours  of  the 
cerebellum  and  pons  YaroKi.  Gowers  states  that  it  is  more  "likely  to  be 
found  in  cerebral  disease  if  optic  neuritis  is  also  present.  In  chronic 
otitis  pressure  on  the  middle  ear  may  cause  nystagmus,  and  it  is  also  present 
in  health  diu'ing  rapid  rotation  of  the  body,  in  both  cases  associated  with 
vertigo.  It  ceases  entirely  during  sleep.  The  patient,  as  a  rule,  is 
unconscious  of  the  condition,  except  when  it  is  developed  in  adult  life, 
when  he  may  be  aware  of  the  apparent  movement  of  objects  in  the  field 
of  vision. 

As  a  diagnostic  or  localising  symptom,  nystagmus  has  hitherto  proved 
of  little  value,  except  in  distinguishing  insular  sclerosis  from  hysteria.  In 
the  functional  disease  nystagmus  is  never  present. 
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Eecuerext  Oculo-motor  Paralysis. 

This  is  a  rare  affection  (often  termed  migraine  ophthalmoplegique)  in 
which  the  ocular  muscles  of  one  eye  are  subject  to  transitory  paralysis  at 
periodic  intervals.  It  begins  in  early  childhood,  as  a  rule,  but  may  first 
appear  in  old  age.  The  female  sex  is  affected  more  commonly  than  the 
male,  and  the  left  nerve  more  frequently  than  the  right.  The  exciting 
cause  is  unknown,  but  a  neurotic  tendency  may  predispose  to  it,  and  it 
sometimes  comes  on  in  those  who  have  been  subject  to  migraine 
pre^^.ously.  The  attacks  come  on  periodically,  always  affecting  the  same 
side  and  lasting  a  variable 'tune,  from  a  few  days  to  months.  They  are 
accompanied  by  severe  pain  in  the  eye,  the  forehead,  or  temple  on  the 
affected  side,  by  nausea,  and  sometimes  vomiting  and  slight  pyrexia.  The 
headache  is  migrainous  in  character,  and  may  persist  for  days  or  wrecks. 
Occasionally  the  eyelids  are  swelled,  there  is  a  purulent  discharge  from 
the  eye,  and  anaesthesia  is  present  in  the  distribution  of  the  ophthalmic 
branch  of  the  fifth.  Facial  paralysis,  and  similar  recurring  attacks 
affecting  several  cranial  nerves,  or  the  sixth  or  fifth  alone,  have  been 
described.  In  the  intervals  the  muscles  may  be  quite  normal,  or  they 
may  be  slightly  paretic. 

The  pathology  of  the  condition  is  not  definitely  known.  It  is  evidently 
a  basal  lesion,  most  often  meningitic.  In  the  three  recorded  cases  on 
which  an  autopsy  was  performed,  one  was  found  to  show  meningitis 
round  the  thii'd  nerve  at  its  exit  from  the  pons,  and  the  other  two  showed 
a  small  new  growth  in  the  same  situation.  The  writer  has  seen  a  case 
due  to  a  slight  localised  basal  meningitis  implicating  the  third  nerve. 
Senator  considers  it  is  a  reflex  paralysis.  Charcot  regarded  it  as  closely 
allied  to  migraine,  and  called  it  migraine  ophthalmoplegique.  The 
prognosis  is  good  as  regards  life,  unless  the  disease  be  due  to  an  organic 
lesion.  As  regards  dm'ation  it  is  not  so  favourable.  In  some  cases  arrest 
may  occur,  but  it  very  commonly  lasts  for  life.  Its  treatment  is  similar 
to  that  employed  in  cases  of  migraine,  prolonged  treatment  with  the 
bromides  being  of  most  use. 

It  is  best  treated  as  migraine ;  no  local  treatment  is  of  any  use. 

Internal  Muscles  of  the  Eye. 

The  sphincter  iridis,  which  contracts  the  pupil,  is  innervated  by  one  of 
the  most  anterior  segments  of  the  nucleus  of  the  third  nerve.  Its  special 
fibres  are  situated  in  the  anterior  and  innermost  part  of  the  emerging  root. 
The  dilator  muscle  of  the  iris  is  supplied  by  the  sympathetic  nerve. 
Its  centre  appears  to  lie  below  the  anterior  corpora  quadrigemina,  and  to 
the  outer  side  of  the  third  nucleus.  From  this  centre  the  fibres  descend 
to  the  cilio-spinal  region  in  the  lowest  cervical  portion  of  the  cord, 
emerge  by  the  anterior  roots  of  the  first  dorsal  nerve  (Oppenheim),  to  again 
ascend  in  the  sympathetic  through  the  carotid  and  cavernous  plexuses  to 
the  nasal  branch  of  the  first  di^asion  of  the  fifth  nerve,  whence  they  pass  to 
the  lenticular  ganglion  by  the  long  sensory  root.  The  ciliary  muscle  (for 
accommodation)  is  supplied  through  the  short  ciliary  nerves  of  the  lenticular 
ganglion.  The  centre  is  probably  the  single  median  group  in  the  anterior 
part  of  the  oculo-motor  nucleus.  [According  to  Hedd^eus,  the  nucleus  sends 
special  fibres,  which  subserve  pupillary  contraction  for  accommodation 
to  join  the  fibres  from  the  sphincter  nucleus,  the  two  sets  of  fibres  thus 
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forming  the  iris  branch  of  the  third  nerve.  It  seems  more  likely  that  con- 
traction for  accommodation  and  convergence  is  produced  by  a  direct  action 
of  the  centre  for  these  movements  on  the  sphincter  centre.] 

The  average  size  of  the  pupil  is  4  mm. ,  but  it  is  in  a  state  of  constant 
variation.  It  oscillates  synchronously  with  the  pulse  and  respiration,  is 
contracted  in  the  morning,  in  old  age,  and  in  deep  sleep,  and  dilated  in  the 
afternoon,  in  childhood,  and  under  the  influence  of  cutaneous  stimulation, 
co-ordinated  muscular  action,  or  of  emotion.  There  are  in  addition  reflex 
and  associated  movements,  namely,  contraction   to   light,  dilatation  in 


Ant.  eorp.  quad. 


Optic  tract. 


Sphincter  iridis. 

Fig.  8. — To  show  the  mechanism  concerned  in  the  light  reflex.  Fibre.s 
from  each  optic  nerve  pass  to  the  centre  for  the  sphincter  iridis, 
which  is  connected  by  internuclear  iibres  -with  its  fellow. 


darkness,  and  the  contraction  associated  with  accommodation  and  con- 
vergence. There  is  also  a  contraction,  independent  of  light,  convergence, 
or  accommodation,  when  the  attention  is  fixed  on  a  particular  object. 

Light  thrown  into  an  eye  produces  a  direct  reflex  contraction  in  that 
eye,  and  an  equal  consensual  contraction  in  the  other.  When  both 
eyes  are  stimulated  by  light,  the  resulting  contraction  is  greater  than 
when  one  alone  is  illimiinated.  The  reflex  arc  consists  of — retina,  optic 
nerve,  chiasma,  both  optic  tracts  and  special  fibres  from  these  passing 
through  both  anterior  corpora  quadrigemina,  and  ending  in  relation  to 
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the  sphincter  iridis  centre  in  both  oculo-motor  nuclei,  and,  finally,  the 
fibres  of  the  third  nerve  supplying  the  musciilar  fibres  of  the  iris.  The 
existence  of  a  decussation  of  the  light  fibres  in  the  chiasma  is  proved  by 
the  persistence  of  both  direct  and  consensual  contraction  of  the  pupil  in 
hemianopia  due  to  a  lesion  of  the  optic  tract;  while  the  presence  of  some 
further  communication  between  the  nuclei  for  the  sphincter  of  the  iris  is 
proved  by  a  case,  quoted  by  Weir  Mitchell,  and  by  an  experiment  of 
Bernheimer  in  the  monkey,  in  which  the  centre  of  the  chiasma  had  been 
completely  cut  across,  and  yet  both  direct  and  consensual  reaction  were 
preserved.  The  reflex  mechanism  is  made  evident  by  the  accompanying 
diagram  (Fig.  8),  which  illustrates  the  result  of  Bernheimer's  observations. 

The  associated  contraction  of  the  pupil  occurs  during  convergence  and 
accommodation.  Convergence  seems  to  be  the  controlling  action,  since  it  is 
invariably  accompanied  by  pupillary  contraction,  whereas  accommodation 
may  occur  alone.  There  is  some  reason  to  believe  that  there  are  separate 
centres  for  convergence  contraction  and  light  contraction.  Dilatation  of 
the  pupil  is  under  the  control  of  the  sympathetic.  The  influence  is  tonic, 
becoming  apparent  when  the  action  of  the  third  is  in  abeyance,  as  when 
the  eye  is  in  darkness  or  fixed  on  a  distant  object.  The  tonic  action  of  the 
sympathetic  may  be  augmented,  and  wide  dilatation  produced,  by  irritation 
of  the  sympathetic,  by  sensory  stimuli,  co-ordinated  muscular  actions,  and 
strong  emotion. 

Symptoms. — Ophthalmoplegia  interna. — This  denotes  complete 
paralysis  of  the  internal  muscles  of  the  eye.  The  pupil  is  dilated  and 
immobile,  showing  no  reaction  to  light  or  for  accommodation,  but  dilating 
still  further  under  the  action  of  atropine.  The  power  of  accommodation 
is  lost.  The  lesion  affects  either  the  anterior  fibres  of  the  emerging  root 
of  the  third  nerve,  or  the  anterior  part  of  its  nucleus. 

Cycloplegia. — In  paralysis  of  the  ciliary  muscle  there  is  no  power  of 
accommodation,  so  that,  while  distant  vision  is  perfect,  near  vision  is  lost, 
but  can  be  restored  by  the  use  of  convex  lenses.  When  cycloplegia  is 
unilateral,  it  is  due  to  a  peripheral  lesion.  A  nuclear  lesion  always  causes 
bilateral  paralj^sis  of  accommodation.  The  condition  is  usually  due  either 
to  tabes  or  to  diphtheria. 

Iridoplegia. — With  paralysis  of  the  sphincter  iridis  the  pupil  is  dilated 
and  immobile,  and  does  not  contract  either  for  light,  accommodation,  or 
convergence. 

Reflex  iridoplegia. — In  this  condition,  commonly  known  as  the  Argyll 
Robertson  symptom,  the  pupil,  while  contracting  normally  for  convergence 
and  accommodation,  does  not  contract  under  the  stimulus  of  light.  It  is 
usually  bilateral  and  associated  with  myosis,  and  occurs  commonly  in  tabes 
and  general  paralysis.  When  bilateral  it  is  probably  due  to  an  interruption 
in  the  connection  between  the  terminations  of  the  light  fibres  of  the  optic 
tracts  in  the  anterior  corpora  quadrigemina  and  the  centre  in  the  third 
nucleus  for  the  sphincter  iridis,  i.e.  between  the  central  ends  of  the 
sensory  and  motor  segments  of  the  reflex  arc  (see  Fig.  8).  When  the 
iridoplegia  is  unilateral, — a  rare  occurrence, — and  unassociated  with  cyclo- 
plegia, it  is  more  difficult  to  determine  the  seat  of  the  lesion. 

Association  iridoplegia  is  the  condition  in  which  the  contraction  of 
the  pupil  during  attempted  accommodation  is  lost,  although  the  pupil  may 
contract  to  light  or  dm-ing  convergence.  The  ciliary  muscle  may  or  may 
not  be  paralysed.  The  lesion  in  such  a  case,'  according  to  Heddaus,  is  in 
the  fibres  from  the  accommodation  nucleus  which  control  the  sphincter 
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muscle.  It  mar,  however,  divide  the  connection  between  the  accommoda- 
tion and  sphincter  centres. 

Cutaneous  iridoplegia. — In  this  condition  the  pupil,  which  is  usually 
contracted,  does  not  dilate  when  the  skin  is  stmiulated,  although  all  the 
other  actions  of  the  pupil  may  be  present.  The  lesion  in  such  a  case  is  in 
the  cervical  sympathetic,  the  cer\4cal  cord,  or  the  medulla.  It  is  always 
necessary  to  test  whether  cutaneous  sensibihty  is  present,  as  its  absence 
may  account  for  the  loss  of  the  reflex. 

Lesions  in  the  course  of  the  centripetal  part  of  the  reflex  arc  may 
affect  the  actions  of  the  pupil  in  various  ways.  When  the  lesion  is  in  one 
optic  nerve,  there  is  no  direct  reflex  contraction  of  the  pupil  for  light  in 
the  affected  eye,  nor  consensual  contraction  in  the  other ;  but  when  light 
is  admitted  to  the  sound  eye,  both  pupils  contract  equally.  Convergence 
and  accommodation  are  normal.  When  the  lesion  is  in  the  optic  tract,  the 
pupils  of  both  eyes  will  contract  both  directly  and  consensually  if  light  is 
thrown  on  to  the  seeing  halves  of  the  retina ;  but  if  Hdit  is  thrown  on  to 
the  blind  halves,  no  reaction  will  be  obtained  in  either  eye. 

Mydriasis,  or  abnormal  dilatation  of  the  pupil,  may  be  due  to  general 
causes,  such  as  anaemia,  neurasthenia,  or  the  late  stages  of  the  stupor 
caused  by  alcohol  or  chloroform.  It  may  be  due  to  some  local  cause,  such 
as  refractive  error,  glaucoma,  atrophy  of  the  optic  nerve,  or  the  instillation 
of  mydriatics,  most  commonly  atropine.  Strong  emotion  will  also  produce 
wide  dilatation.  Paralytic  mydriasis  is  seen  in  paralysis  of  the  thu'd 
nerve  or  nucleus,  and  sometimes  in  the  early  stages  of  ataxia.  Irritation 
mydriasis  is  the  dilatation  of  the  pupil  due  to  irritation  of  the  cervical 
portion 'of  the  cord,  in  meningitis  and  tumours. 

Myosis,  or  contraction  of  the  pupil,  may  be  produced  by  local  lesions, 
such  as  refractive  error,  iritis,  simple  congestion  of  the  iiis,  or  by  the 
instillation  of  myotics.  It  is  also  present  in  poisoning  by  opium,  alcohol, 
or  chloroform,  in  nrtemia,  during  epileptic  seizures,  in  the  course  of  the 
specific  fevers,  and  sometimes  in  the  venous  obstruction  due  to  mitral 
disease.  Irritation  myosis  may  be  due  to  meningitis,  sinus  thrombosis, 
tumom^s  or  abscess  of  the  brain  in  their  early  stages,  or  to  small  haemor- 
rhages into  the  cerebellum.  It  is  sometimes  seen  in  cerebral  apoplexy, 
especially  at  the  beginning  of  the  attack,  and  in  haemorrhage  within  or 
pressing  upon  the  pons.  Paralytic  (spinal)  myosis  is  seen  in  some  chronic 
progressive  nervous  diseases,  such  as  tabes,  bulbar  paralysis,  insidar 
sclerosis,  and  in  some  forms  of  general  paralysis. 

Condition  of  the  Pupils  in  Vaeious  Diseases. 

In  tahcs,  one  of  the  earhest  signs  is  inequality  of  the  pupils.  They  may 
also  be  irregular  in  shape,  sometimes  elliptical.  In  size  they  vary,  from  a 
high  degree  of  contraction  to  a  moderate  degree  of  dilatation,  myosis  being 
the  most  common  condition.  They  respond  readily  to  myotics  by  extreme 
contraction,  but  are  not  fully  dilated  by  mydriatics.  Irritation  of  the  third 
nerve  may  produce  spastic  myosis,  and  its  paralysis  results  in  paralytic 
mydriasis.  Spastic  mydriasis,  due  to  irritation  of  the  dilator  fibres  in  the 
posterior  colmnns  in  the  cervical  cord,  is  also  sometimes  seen.  Eeflex 
iridoplegia  is  present  in  about  one-half  of  the  cases.  It  is  usually 
bilateral,  but  sometimes,  though  rarely,  unilateral.  It  may  be  the  only  eye 
symptom,  or  it  may  be  associated  with  myosis,  mydriasis,  or  inequality 
of  the  pupil.     Association  iridoplegia  usually  appears  later  in  the  disease. 
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and  the  response  to  cutaneous  stimulation  may  also  fail.  It  is  very  rare 
for  the  loss  of  pupillary  contraction  for  convergence  and  accommodation  to 
occur  without  failure  of  the  light  reflex. 

In  general  imralysis  the  pupils  may  be  unequal,  irregular,  contracted, 
or  dilated.  Loss  of  reaction  to  cutaneous  stimulation  is  often  the  first 
eye  symptom  to  appear,  and  may  be  due  simply  to  loss  of  cutaneous 
sensibility.  It  may  be  succeeded  by  reflex  iridoplegia,  partial  or  complete, 
associative  u'idoplegia,  and  cycloplegia,  so  that  complete  internal  ophthal- 
moplegia may  thus  be  present.  In  some  cases  the  dilatation  on  stimula- 
tion of  the  skin  persists  until  late  in  the  disease. 

In  einlejosy  there  may  be  marked  myosis  during  the  seizm-es,  and 
the  pupils  are  frequently  unequal,  especially  when  a  locahsed  intracranial 
lesion  is  present.  The  inequality  may  not  be  apparent,  except  when  the 
eye  is  faintly  illuminated. 

In  insanity  inequahty  of  the  pupils  may  be  a  marked  premonitory 
symptom. 

Hippus  (the  rhythmical  contraction  and  dilatation  of  the  pupil,  present 
normally  for  a  few  seconds  after  light  stunulus  to  the  retina)  is  seen  in 
some  nervous  diseases.  It  has  been  observed  in  multiple  sclerosis,  and  in 
neurasthenia  (Damsch),  in  epilepsy,  acute  meningitis,  and  oculo-motor 
paralysis.  Dercum  records  two  cases,  one  of  recurrent  mania,  and  one 
of  grave  hysteria,  in  which  the  condition  was  very  marked. 


THE  FACIAL  NEEVE. 

The  seventh  nerve  rises  from  a  nucleus  situated  in  the  lower  part 
of  the  pons,  nearly  midway  between  its  anterior  surface  and  the  floor 
of  the  fourth  ventricle,  and  slightly  internal  to  the  ascending  root  of  the 
fifth  nerve.  From  this  point  the  root  passes  backwards  and  inwards, 
curves  round  the  nucleus  of  the  sixth  nerve,  forming  a  loop  (the  knee 
of  the  facial),  and  is  then  directed  forwards  and  outwards,  to  emerge 
at  the  lower  border  of  the  pons  external  to  the  sixth  nerve,  and  in  close 
proximity  to  the  auditory  nerve.  The  further  course  of  the  facial  nerve 
may  be  divided  into  four  parts :  first,  the  portion  between  the  pons  and  the 
geniculate  ganghon;  second,  between  the  geniculate  ganglion  and  the 
origin  of  the  chorda  tympani;  thu'd,  between  the  origin  of  the  chorda 
tympani  and  the  stylo-mastoid  foramen;  and,  lastly,  the  peripheral  distri- 
bution of  the  nerve  external  to  the  stylo-mastoid  foramen.  In  the  first 
part  it  hes  in  the  internal  auditory  meatus,  accompanied  by  the  auditory 
nerve  and  the  portio-intermedia  of  Wrisberg,  a  nerve  whose  functions  are 
not  yet  known.  In  its  second  part  the  facial  nerve  has  received  the 
chorda  tympani,  and  lies  in  close  relation  to  the  middle  ear,  giving  off  a 
small  branch  to  supply  the  stapedius  muscle.  In  the  third  part  the  nerve 
runs  alone  through  the  mastoid  bone,  and  terminates  in  the  fourth  part 
by  dividing  into  three  great  branches,  temporo-facial,  cervico-facial,  and 
posterior -auricular,  supplying  all  the  muscles  of  expression,  and,  in  addition, 
the  stylo-hyoid  and  posterior  belly  of  the  digastric.  There  is  some  reason 
to  beheve  that  the  orbicularis  palpebrarum  is  innervated  from  a  centre  in 
the  neighbourhood  of  the  third  nucleus,  and  it  is  considered  by  many  that 
the  muscles  of  the  lips  are  suppHed  from  the  hypoglossal  nucleus.  It  is 
not  known,  however,  how  the  fibres  from  these  two  sources  pass  to  the 
facial  nucleus. 
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Facial  Paealysis. 

Etiology  and  pathology. — The  lesions  which  produce  facial 
paralysis  may  be  classified  according  to  their  position  in  the  course  of  the 
path  from  the  cerebral  cortex  to  the  periphery.  They  may  occur  in  the 
intracranial,  the  intrapetrous,  or  the  peripheral  or  extracranial  portion. 
Within  the  cerebrum,  and  in  the  crura  and  upper  pons,  the  lesions  which 
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Fig.  9. — Diagram  to  show  how  the  middle  lobe  of  the  cerebellum  and  the 
nucleus  of  the  vestibular  root  of  the  eighth  nerve  may  influence  the  third 
and  sixth  nuclei,  and  also  the  movements  of  the  same  side  of  the  body. 


may  produce  facial  paralysis  are  haemorrhage,  softening  (from  endarteritis 
or  embolism),  tumours,  syphilis,  abscess,  sclerosis,  and  tuberculous  disease. 
In  the  lower  pons  any  of  these  lesions  may  affect  the  nerve,  and,  in  addition, 
nerve  or  nucleus  may  be  affected  by  tabes,  amyotrophic  lateral  sclerosis, 
bulbar  paralysis,  and  polio-encephalitis  superior.  Cerebellar  heemorrhage 
occurring  at  birth  may  also  affect  the  nerve  in  this  situation.  At  the  base 
of  the  brain  the  nerve  may  be  involved  in  meningitis,  or  compressed  by 
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tumour  or  by  aneurysm.  Within  the  petrous  bone,  the  common  lesions 
which  involve  the  facial  nerve  are  periostitis,  caries  or  necrosis  of  the  bone, 
suppurative  or  catarrhal  middle  ear  disease,  fractures  of  the  base,  throm- 
bosis during  the  puerperium,  heemorrhage  into  the  nerve,  and,  lastly, 
nemitis,  either  infective  or  toxic. 

In  its  extracranial  course  the  nerve  may  be  affected  as  a  whole,  or  the 
paralysis  may  be  limited  to  some  branches,  according  to  the  site  and 
character  of  the  lesion.  The  most  common  general  cause  is  rheumatic 
neuritis.  This  may  appear  at  any  age,  but  is  rare  before  10  and  after 
50.  Some  very  intractable  cases  come  on  late  in  life,  however,  between 
74  and  77.  It  is  more  common  in  males  than  in  females,  and 
occurs  more  frequently  in  winter  than  at  any  other  season.  Neuritis 
may  also  be  due  to  alcoholism,  diphtheria,  diabetes,  tetanus,  puerperal 
disturbances,  or  to  poisoning  with  lead  or  mercury.  In  the  acute 
specific  diseases,  scarlatina,  typhoid  fever,  diphtheria,  etc.,  the  neuritis 
may  be  primary  or  secondary.  The  nerve  may  be  directly  affected  by 
extension  of  the  inflammation  in  parotitis  and  tonsillitis,  or  by  the  irrita- 
tion of  a  wisdom-tooth,  and  may  be  destroyed  in  whole  or  in  part  by  an 
injuiy,  such  as  a  gunshot  wound,  a  stab,  or  a  blow  on  the  side  of  the  face, 
or  by  tumour  or  operation  in  this  neighbourhood.  The  application  of 
forceps  during  birth  may  paralyse  the  nerve. 

Pathology. — Since  facial  paralysis  is  never  in  itself  fatal,  the 
pathology  of  the  condition  cannot  be  well  known.  No  reason  is  known 
wdiy  this  nerve  should  be  specially  affected,  nor,  in  most  cases,  what 
elements  are  first  or  chiefly  involved.  The  rheumatic  nemitis  was  formerly 
said  to  consist  of  an  infiltration  and  inflammation  of  the  nerve  sheaths,  i.e. 
it  was  an  interstitial  or  peri-neuritis.  Minkowski  and  Dejerine,  however, 
in  cases  of  rheumatic  neuritis,  have  found  that  there  was  no  peri -neuritis 
present,  but  that  the  changes  in  the  nerve  were  purely  degenerative.  In 
infective  and  toxic  cases,  e.g.  diphtheria,  alcoholism,  the  neuritis  is  paren- 
chymatous. Hubschman  thinks  that  the  so-called  rheumatic  form  may 
be  an  infective  disease.  In  syphilitic  cases  the  nerve  shows  the  small 
round-celled  infiltration  characteristic  of  the  disease.  The  late  over-action 
and  spasm  are  due  to  the  altered  condition  of  the  nerve  cells  of  the 
nucleus.  Their  resistance  is  lowered,  and  they  discharge  spontaneously. 
The  contractures  always  coincide  with  the  return  of  some  degree  of 
power,  and  never  appear  in  muscles  that  are  completely  and  perman- 
ently paralysed. 

Symptoms. — Unilateral. — In  a  typical  case  of  paralysis  affecting  all 
the  branches  of  one  facial  nerve,  there  is  complete  loss  of  voluntary 
movement  in  the  muscles  of  expression  on  the  corresponding  side  of  the 
face,  so  that  that  half  of  the  face  is  immobile,  smooth,  and  mask-like.  On 
the  affected  side,  the  wrinkles  on  the  forehead  and  the  naso-labial  fold  are 
obliterated.  The  mouth  and  the  tip  of  the  nose  are  drawn  to  the  sound 
side  by  the  unopposed  action  of  the  healthy  muscles,  and  on  the  affected 
side  the  corner  of  the  mouth  droops  and  the  nostril  is  flattened.  These 
appearances  are  naturally  more  visible  in  the  strongly-marked  face  of  adult 
life,  when  the  tissues  have  lost  some  of  their  elasticity,  than  during  childhood. 
The  eye  on  the  affected  side  is  somewhat  more  widely  oj^ened  than  on  the 
sound  side,  and  may  water  slightly,  since  the  weakened  orbicularis  cannot 
keep  the  punctum  lachrymale  apposed  to  the  eyeball,  nor  can  the  eye  be 
closely  shut.  When  an  attempt  is  made  to  close  the  eye,  there  is  a  rotation 
upwards  of  the  eyeball  so  that  the  cornea  disappears  below  the  upper  lid. 
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Frowning  or  wrinkling  the  skin  of  the  forehead  on  the  affected  side  is  im- 
possible, as  the  frontalis  and  corrugator  are  both  paralysed.  The  muscles 
of  the  lips  and  cheeks  are  also  markedly  involved,  so  that  when  the  patient 
tries  to  show  his  gums  the  mouth  is  drawn  over  to  the  sound  side,  and 
when  he  attempts  to  whistle  the  air  escapes  on  the  paralysed  side.  Food 
tends  to  accumulate  between  the  cheek  and  the  teeth, owing  to  paralysis  of 
the  buccinator,  and  fluids  may  escape  between  the  imperfectly  apposed  lips. 
In  speaking,  the  labials  are  not  clearly  pronounced.  When  the  tongue  is 
protruded,  it  shows  an  apparent  deviation  to  the  affected  side,  but  this  is 
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Fig.  10. — Diagram  to  show  ttie  paths  of  the  nerves  of  taste.  CH.  TYMP.,  the 
chorda  tympani  from  the  anterior  two-thirds  of  the  tongue  to  the  geniculate 
ganglion,  whence  its  central  path  passes  by — {a)  the  nerve  of  Wrisberg  and  (&)  by 
the  great  superficial  petrosal  nerve  (GT.  SUP.  PET.  NERVE),  Meckefs  ganglion, 
the  second  division  of  the  fifth  nerve,  to  centres  in  medulla  and  pons. 

merely  owing  to  the  displacement  of  the  lips,  which  are  pulled  over  to  the 
sound  side.  These  symptoms  may  appear  rapidly,  sometimes  in  the  course 
of  a  night,  and  without  warning,  or  they  may  be  preceded  by  neuralgic 
pains  near  the  ear,  in  the  lower  jaw,  or  the  side  of  the  head.  Giddiness 
and  deafness  are  sometimes  present,  and  there  is  sometimes  in  front  of 
the  ear  a  swelling  due  to  local  cellulitis. 

The  symptoms  vary  a  little  according  to  the  site  of  the  lesion.  If  the 
nerve  is  injured  between  the  geniculate  ganglion  and  the  stylo-mastoid 
foramen,  there  may  be,  in  addition  to  the  other  symptoms,  loss  of  taste  in 
the  anterior  two-thirds  of  the  tongue  on  the  affected  side,  owing  to 
paralysis  of  the  chorda  tympani.  If  the  nerve  to  the  stapedius  be  involved, 
there  is  hyperakusis  (increased  sensitiveness  to  sound),  as  estimated  by 
Galton's  whistle,  but  very  frequently  there  is  more  or  less  complete 
deafness.  Abnormal  sensations  of  taste  may  appear,  due  to  implication 
of  the  middle  ear,  the  tympanic  plexus,  and  Jacobson's  nerve  by  the 
disease.  When  the  lesion  is  situated  higher  than  the  geniculate  ganglion, 
between  it  and  the  pons,  the  auditory  nerve  is  almost  invariably  affected, 
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and  nerve  deafness  thus  produced.  In  such  a  case,  there  is  no  loss  of 
taste,  however,  as  the  chorda  tympani  fibres  only  join  the  facial  nerve  at 
the  geniculate  ganglion.  When  the  lesion  is  at  the  base,  some  of  the  other 
cranial  nerves  are  also  usually  affected,  most  frequently  the  sixth  and  the 
eighth. 

The  evidence  as  to  involvement  of  the  palatal  muscles  is  very  con- 
flicting, but  seems  on  the  whole  to  indicate  that  they  are  not  affected  in 
pure  facial  paralysis  (Hughlings  Jackson,  Gowers).  When  the  lesion  is  in 
the  nucleus  of  the  seventh  nerve,  the  lower  face  muscles  are  first  and 
most  severely  affected,  whereas  the  orbicularis  palpebrarum  may  be  to 
some  extent  spared.  There  is  nearly  always  paralysis  of  some  of  the 
other  cranial  nerves  on  the  same,  or  on  both  sides.  In  all  nuclear  and 
infranuclear  lesions  the  reflex  action  of  the  facial  muscles  is  abolished. 

The  result  of  a  supranuclear  lesion  in  the  pons,  involving  the  tract 
from  the  cerebrum  to  the  facial  nucleus,  varies  according  to  whether  it  is 
above  or  below  the  decussation  of  the  facial  fibres.  When  it  is  below  this 
point,  there  is  alternate  paralysis  of  the  face  and  Hmbs,  an  injury  in  this 
region  being  rarely  limited  to  one  set  of  motor  fibres,  whereas  when  the 
lesion  is  above  the  decussation,  the  face  and  limbs  of  the  same  side  are 
paralysed,  i.e.  the  side  opposite  the  lesion.  It  is  said  (Gow^ers)  that 
paralysis  of  the  orbicularis  palpebrarum  alone  indicates  a  lesion  destroying 
the  fibres  between  the  third  and  facial  nuclei,  and  that  isolated  paralysis 
of  the  orbicularis  oris  shows  that  the  lesion  is  near  the  hypoglossal  nucleus. 

Lesions  in  the  cortex,  or  interrupting  the  facial  fibres  in  the  internal 
capsule  or  crus,  all  cause  paralysis  of  the  face  and  lunbs  on  the  side  opposite 
the  lesion.  When  the  cortex  is  affected  the  paralysis  is  seldom  complete, 
since  the  orbicularis  palpebrarum  and  the  frontalis  muscles  are  partially 
spared.  When  the  crus  is  the  site  of  the  lesion  the  oculo-motor  nerve  is 
very  often  involved,  and  ophthalmoplegia  is  present  on  the  same  side  as 
the  lesion,  the  face  and  limbs  of  the  opposite  side  being  also  paralysed.  In 
all  lesions  above  the  nucleus  the  reflex  action  of  the  facial  muscles  is  intact. 

The  electrical  reactions  will  be  discussed  under  Prognosis.  In  slight 
cases  of  facial  paralysis  the  muscles  rapidly  regain  their  tone,  and  the  face 
becomes  normal,  but  in  old-standing  cases,  over-action  and  contracture 
appear  in  the  affected  muscles,  mainly  in  the  zygomatici.  The  angle  of 
the  mouth  is  then  pulled  over  to  the  paralysed  side,  and  the  naso-labial 
fold  becomes  exaggerated,  so  that  it  may  be  deeper  than  that  of  the  sound 
side,  and  it  may  be  difficult  to  tell  which  is  the  paralysed  half  of  the  face. 
The  condition  may  persist  for  years,  or  become  permanent.  It  rarely 
passes  off  entirely. 

In  cases  where  the  orbicularis  palpebrarum  is  completely  paralysed,  the 
cornea  is  frequently  injured  by  exposure,  and  by  foreign  bodies  which  enter 
the  unprotected  eye.  Ulceration  of  the  cornea  and  conjunctivitis  may 
thus  be  produced,  the  former  being  very  rare.  Sensation  is  unaffected 
unless  the  fifth  nerve  is  implicated,  and  no  trophic  changes  occur,  except, 
in  old  cases,  wasting  of  the  paralysed  muscles  from  disuse. 

Bilateral. — Bilateral  facial  palsy  may  be  produced  by  two  separate 
lesions  in  the  cerebrum,  somewhere  in  the  course  of  the  facial  fibres,  or 
by  a  single  lesion  in  the  pons,  involving  the  decussation  of  the  fibres, 
or  attacking  the  nuclei  (progressive  bulbar  paralysis).  Haemorrhage, 
softening,  syphilis,  and  tumour  may  affect  the  nucleus  or  the  nerve  within 
the  pons,  and  meningitis  (syphihtic  or  tuberculous),  disease  of  the  petrous 
bone,  the  periosteum,  or  the  middle  ear  of  both  sides,  may  affect  the  nerve 
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in  its  extracerebral  course.     A  fall  or  a  blow  causing  a  double  fracture 

has  been  known  to  cause  bilateral  facial  paralysis ;  and  both  nerves 
may  be  affected  by  acute  multiple  neuritis,  due  to  toxic  conditions,  and  by 
diphtheritic  paralysis,  or  by  the  pressure  of  forceps  during  instrumental 
delirery. 

The  appearance  of  such  a  case  is  very  typical.  There  is  absolutely  no 
power  of  expression.  The  whole  face  is  smooth  and  un wrinkled,  like  a 
mask,  the  under  lip  droops  a  little ;  and  this,  combined  with  the  loss  of 
movement  in  the  eyebrows,  gives  a  peculiar  sullen  expression  to  the  face. 
The  symptoms,  course,  and  prognosis  of  the  disease  are  similar  to  those 
given  under  the  description  of  unilateral  paralysis. 

Diagnosis. — The  effects  of  paralysis  of  the  face  are  so  striking  that 
in  the  early  stage  it  is  not  difficult  to  diagnose.  It  should  always  be  borne 
in  mind,  however,  that  the  statements  of  the  patient  and  his  friends  may 
be  unintentionally  misleading,  as  they  often  regard  the  smooth,  unwi-inkled 
side  of  the  face  as  the  normal  one.  It  is  not  so  easy  to  decide  which  half 
of  the  face  is  paralysed  later  in  the  disease,  when  contracture  and  over- 
action  are  present,  and  mask  the  paralysis.  In  such  cases,  attention  must 
be  paid  to  the  movements  of  the  face,  and  it  will  be  seen  that,  on  a  slight 
attempt  at  motion,  the  paralysed  half  of  the  face  moves  most  markedly, 
but  when  the  amount  of  movement  attempted  is  great  the  sound  side  is 
much  more  active. 

The  site  of  the  lesion  may  in  many  cases  be  determined  by  the  amount 
of  paralysis  and  the  associated  symptoms.  "When  the  disease  is  supra- 
nuclear, the  orbicularis  is  not  completely  paralysed,  and  paralyses  are 
present  in  other  parts.  There  is  more  power  of  emotional  movement  of 
the  face  than  when  the  lesion  is  nuclear  and  infranuclear.  Reflex  and 
electrical  reaction  are  not  affected.  In  nuclear  and  infranuclear  lesions 
the  paralysis  of  movement,  whether  voluntary  or  emotional,  is  complete, 
the  reflexes  are  absent,  and  in  moderate  or  severe  cases  the  reaction  of 
degeneration  appears.  It  must  be  borne  in  mind  that  a  lesion  of  the 
nerve  may  be  partial,  so  that  the  electrical  reactions  may  not  be  much 
impaired.  When  the  lesion  is  in  the  lowest  part  of  the  Fallopian  canal, 
or  extracranial,  the  facial  nerve  is  paralysed  alone,  and  taste  is  not  affected; 
whereas,  if  it  is  between  the  geniculate  ganglion  and  the  origin  of  the 
chorda  tympani,  the  sense  of  taste  is  lost  on  the  anterior  two-thii'ds  of  the 
tongue  of  that  side.  "When  the  lesion  is  in  the  internal  auditory  meatus, 
or  at  the  base  of  the  brain,  complete  deafness  is  nearly  always  present,  due 
to  imphcation  of  the  auditory  nerve.  When  the  auditory  nerve  is  spared, 
and  the  sixth  and  facial  nerves  alone  affected,  the  lesion  is  almost  certainly 
at  the  knee  of  the  facial,  where  it  bends  round  the  sixth  nucleus.  If  the 
orbicularis  oris  is  quite  free,  and  the  remainder  of  the  face  paralysed, 
the  lesion  is  in  the  pons ;  and  where  the  orbicularis  oris  alone  is  affected, 
the  lesion  is  near  the  hypoglossal  nucleus,  the  tongue  being  also  involved 
(Gowers). 

Prognosis. — The  prognosis  in  facial  paralysis  involves  the  question 
both  of  the  possibihty  of  recovery  and  the  probable  duration  of  the 
condition.  Tlie  possibihty  of  recovery  is  determined  by  the  natiu-e  of 
the  lesion;  the  probable  duration  of  the  affection  can  usually  with  fair 
accuracy  be  determined  by  the  electrical  reactions  of  the  muscles  on  the 
paralysed  side  duiing  the  first  two  weeks. 

If  the  lesion  be  in  or  above  the  nucleus,  there  is  little  chance  of 
recovery  when  it  is  produced  by  sclerosis,  tumour,  or  anterior  polio-myelitis, 
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but  cases  due  to  haemorrhage  or  syphihs  may  recover.  When  the  lesion 
is  infranuclear,  the  prognosis  is  usually  favourable  in  cases  of  infective 
neuritis,  or  in  middle  ear  disease  if  the  condition  is  amenable  to  treatment ; 
but  in  basal  meningitis,  aneurysm,  or  tumour,  or  when  caries  of  the  petrous 
bone  is  present,  the  prognosis  is  very  bad.  The  appearance  of  contractures, 
according  to  some  authors,  is  unfavourable.  As  to  the  time  of  recovery, 
the  cases  may  be  divided  into  three  great  classes  according  to  the  con- 
dition of  their  electrical  reactions,  namely,  slight,  medium  (Erb's  "  Mittel- 
form  "),  and  severe. 

In  slight  cases  the  electrical  reactions  of  the  muscles  are  unaltered, 
except  for  a  slight  increase  in  the  irritability  during  the  first  two  or  three 
days ;  recovery  is  usually  perfect,  and  takes  place  within  three  weeks. 

In  the  middle  form  there  is  only  a  slight  increase  of  irritability  for  the 
first  few  days,  but  about  the  end  of  the  first  week  there  is  a  distinct 
diminution  of  reaction  to  the  faradic  current.  This  does  not  progress  far, 
and  is  not  usually  great  in  amount.  The  reaction  of  degeneration  appears 
in  the  muscles  in  the  second  or  third  week,  and  may  be  very  complete. 
The  muscles,  when  stimulated  indirectly  through  their  nerve,  react 
normally,  but  when  stimulated  directly  the  reaction  is  abnormal.  The 
contraction  is  slow,  and  A.C.C.  preponderates.  The  prognosis  in  these 
cases  is  fairly  good,  recovery  usually  taking  place  in  four  to  eight  weeks, 
is  sometimes  delayed  for  ten  weeks,  and  is  very  perfect.  Mobility  is  often 
recovered  before  the  electrical  reactions  are  normal. 

In  the  third  class  of  cases,  the  severe  form,  the  reaction  of  degeneration 
sets  in  rapidly  and  completely.  The  irritabihty  of  the  branches  of  the 
nerve  is  quickly  lost,  and  the  muscles  are  characteristically  altered  as 
regards  their  response  to  faradic,  galvanic,  or  mechanical  stimuli.  The 
prognosis  in  these  cases  is  very  unfavourable.  Eecovery  may  take  place 
within  three  or  four  months,  but  frequently  not  for  twelve  or  sixteen. 
It  may  not  be  quite  complete,  and  usually  supervenes  after  a  period  of 
stiffness  and  contracture  which  leaves  permanent  traces. 

Treatment. — When  the  cause  of  the  paralysis  is  known,  the  treat- 
ment should  be  directed  to  its  removal.  If  syphihtic,  potassium  iodide 
and  mercury  must  be  used  as  in  any  other  syphilitic  case,  and  when  there 
is  disease  of  the  middle  ear,  free  exit  should  be  provided  for  any  discharge, 
and  the  parts  kept  as  aseptic  as  possible.  Eheumatic  cases  should  be 
treated  by  free  diaphoresis  and  a  purge  in  the  early  stages,  followed  by 
continuous  small  doses  of  mercmy  until  the  active  inflammation  is  past. 
The  diet  should  be  regulated,  and  an  alkahne  diuretic  mixture  given.  Hot 
fomentations  may  be  applied  to  the  ear  in  the  early  stages,  and  later  a  blister 
on  the  mastoid  process — or  on  the  occiput  if  the  lesion  is  basal — may  be  of 
some  avail.  At  this  stage,  tonics  such  as  qviinine  and  strychnine  are 
useful.  As  far  as  can  be  ascertained,  electricity  in  no  way  checks  the  actual 
degeneration  of  the  nerve,  but  it  is  certainly  of  use  in  exciting  the  muscles 
to  movement,  and  thus  keeping  up  their  nutrition.  It  is  doubtful  whether 
faradism  is  of  much  effect,  but  the  voltaic  current  is  undoubtedly  beneficial, 
since  it  stimulates  both  nerve  and  muscle.  The  current  used  should  be  the 
weakest  that  will  produce  contraction,  and  the  application  should  be  made 
daily  for  fifteen  minutes.  The  positive  electrode  is  placed  below  the 
mastoid,  and  the  negative  electrode  stroked  along  each  of  the  facial 
muscles  in  turn. 

Little  or  nothing  can  be  done  for  the  contracture,  but  gentle  massage 
along  the  Hue  of  the  muscles  may  do  good.     Faradism  is,  if  anything, 
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"harmful,  but  a  weak  continuous  voltaic  current  is  said  to  improve  the 
condition. 

Eacial  Spasm. 

Spasm  of  the  muscles  of  the  face  (mimic  spasm,  tic  convuhif)  may 
occur  primarily,  or  it  may  be  secondary  to  paralysis  of  the  facial  nerve. 
Primarily,  it  may  appear  in  the  course  of  a  convulsive  •  disease,  such  as 
chorea,  hysteria,  athetosis,  tetany,  or  epilepsy.  It  may  affect  one  or  both 
sides  of  the  face,  or  select  certain  muscles  only  on  one  or  both  sides,  the 
orbicularis  palpebrarum  and  the  zygomatici  being  those  most  commonly 
involved  The  spasm  may  be  clonic  or  tonic,  or  both  forms  may  be  present. 
Most  commonly  it  is  purely  clonic,  and  it  is  rare  to  find  the  tonic  variety 
alone.  Isolated  spasm  of  the  orbicularis  palpebrarum  (blepharospasm) 
will  be  described  independently  of  facial  spasm. 

Etiology  and  pathology. — Facial  spasm  may  occur  as  an  idio- 
pathic affection,  or  it  may  be  due  to  organic  lesion  in  the  course  of  the 
facial  motor  tract.  The  idiopathic  form  is  almost  unknown  in  youth.  It 
has  rarely  been  known  to  occur  before  20,  and  the  most  common  age  for 
its  appearance  is  between  45  and  60.  The  only  form  that  occurs  in 
childhood  is  the  facial  spasm  which  succeeds  facial  paralysis.  It  is  said 
that  women  are  more  subject  to  spasm  of  the  facial  muscles  than  men, 
but  this  is  doubtful. 

A  distinct  heredity  is  rare,  but  there  is  one  case  on  record  in  which 
twenty-six  members  of  a  family  were  affected  in  five  generations.  It  is 
more  common  to  find  it  occurring  in  a  neurotic  individual,  or  in  a  family 
in  which  there  is  hereditary  insanity  or  epilepsy.  The  exciting  cause  may 
be  some  general  physical  depression,  such  as  ansemia  or  neurasthenia,  but 
more  frequently  the  spasm  is  brought  on  by  some  mental  or  emotional 
disturbance,  such  as  fright,  shock,  anxiety,  or,  most  commonly,  prolonged 
worry  or  grief.  It  may  occur  at  the  climacteric,  or  in  connection  with 
pregnancy  or  the  puerperal  period. 

The  spasm  may  be  reflex,  due  to  some  morbid  condition  in  the  eye,  the 
nasal  cavities,  the  mouth,  teeth,  or  skin.  In  such  cases  it  may  cease  at 
once  if  the  source  of  irritation  be  removed,  but  frequently  it  persists. 
More  remote  irritation  has  also  been  shown  to  produce  facial  spasm,  such  as 
malposition  of  the  uterus,  or  morbid  conditions  in  the  intestine,  the  presence 
of  worms  more  especially.  It  has  been  known  to  occur  in  patients  suffer- 
ing from  migraine,  and  in  rare  cases  has  followed  neuralgia  of  the  neck. 
Exposure  of  the  head  and  neck  to  cold  may  suffice  to  bring  it  on,  the 
attack  generally  beginning  with  pain  in  the  face.  In  cases  of  torticollis 
the  spasm  has  been  known  to  extend  from  the  neck  to  the  face.  The 
organic  lesions  which  produce  facial  spasm  may  be  situated  on  the  nerve 
itself,  in  any  part  of  the  motor  tract  within  the  pons  and  cerebrum,  or 
in  the  motor  centre  for  the  facial  muscles,  i.e.  the  lower  portion  of  the 
ascending  frontal  convolution. 

Outside  the  stylo-mastoid  foramen  a  tumour  or  inflamed  gland  may 
irritate  the  nerve,  or  the  nerve  itself  may  be  inflamed.  It  is  doubtful 
whether  middle  ear  disease  or  disease  of  the  petrous  bone  produces  facial 
.spasm.  Gowers  thinks  that,  in  such  cases,  spasm,  if  present  at  all,  is  only 
transient,  and  is  succeeded  by  paralysis. 

The  nerve  may  be  injured  in  its  intracranial  course  by  tumours, 
haemorrhage,  meningitis,  aneurysm  at  the  base  of  the  brain,  or  atheroma 
of  the  neighbouring  vessels.     Within  the  pons,  tumour,  softening,  hsemor- 
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rhage,  or  abscess  may  produce  a  spasm  which  is  usually  succeeded 
by  paralysis.  Tumour  of  the  cerebellum  by  pressing  on  the  pons  may 
produce  the  same  effect.  A  limited,  stationary  lesion,  such  as  softening, 
inilammation,  or  abscess  in  the  lower  part  of  the  ascending  frontal  con- 
volution, may  produce  persistent  spasm.  A  fall  or  blow  on  the  head  or 
compression  of  the  foetal  head  at  birth  may  act  similarly.  There  is  one 
case  on  record  in  which  reflex  facial  spasm  was  produced  by  a  tumour  in 
the  intracranial  portion  of  the  first  part  of  the  fifth  nerve.  The  fibrillary 
tremors  which  appear  after  paralysis  do  not  come  under  consideration 
here. 

Symptoms. — Clonic  spasm. — The  only  symptom  of  facial  spasm  is 
the  spasm  itself.  This  is  usually  clonic,  begms  in  one  area,  and  extends  to 
the  neighbouring  muscles.  The  most  common  form  is  that  in  which  the 
orbicularis  palpebrarum  and  zygomatici  are  involved.  In  such  cases,  when 
the  spasm  conies  on  the  eyes  are  tightly  shut,  the  forehead  wrinkled,  the  nose 
screwed  up,  and  the  upper  lip  and  angle  of  the  mouth  pulled  strongly  up 
and  out.  The  grimace  resulting  from  electrical  stimulation  of  the  seventh 
nerve  in  a  healthy  subject  is  precisely  similar  to  the  appearance  presented 
during  facial  spasm.  In  old-standing  cases  there  is  persistent  slight 
deviation  of  the  nose  and  mouth  to  the  contracted  side  during  the  intervals 
between  the  spasms. 

The  contractions  may  be  frequent  and  momentary  like  those  produced 
by  the  faradic  current,  or  single  contractions  may  occur  at  intervals  vary- 
ing from  a  few  seconds  to  some  minutes.  There  may  be  brief  paroxysmal 
attacks,  both  tonic  and  clonic,  or  the  paroxysms  may  last  several  minutes,, 
consisting  of  rapidly  succeeding  contractions  with  imperfect  relaxation 
between.  In  some  cases  there  is  a  period  in  the  paroxysms  during  which 
there  is  complete  relaxation  of  all  the  muscles  except  the  orbicularis 
palpebrarum.  As  a  rule,  the  contractions  cease  during  sleep,  but  some 
cases  have  been  described  in  which  they  persisted. 

The  muscles  involved  are,  as  already  said,  most  commonly  the  orbi- 
cularis palpebrarum  and  the  zygomatici.  The  corrugator  supercilii  is  some- 
times affected,  but  rarely  the  frontalis.  In  some  cases  the  corrugator 
supercilii  and  orbicularis  palpebrarum  are  affected  on  both  sides  when  the 
spasm  is  otherwise  unilateral. 

Some  of  the  muscles  of  the  lower  face  (depressor  anguli  oris,  levator 
menti,  digastric,  and  platysma)  are  occasionally  involved,  but  the  orbi- 
cularis oris  is  almost  never  affected.  Bernhard  records  one  case  in  which 
these  muscles  were  in  a  state  of  incessant  spasm.  The  palatal  muscles 
are  rarely  involved,  but  in  some  cases  the  uvula  contracts  at  the  same 
time  as  the  muscles  of  the  face.  Gowers  thinks  that  these  are  cases 
of  "  association,"  or  that  the  seventh  and  eleventh  nerves  are  affected 
simultaneously. 

It  is  rare  that  symptoms  indicating  spasm  of  the  stapedius  are  present, 
but  in  some  cases  a  clicking  is  heard  in  the  ear  at  the  time  of  the  spasm. 
This  is  well  marked  in  blepharospasm,  and  even  in  health  it  is  possible  to 
produce  a  noise  in  the  ears  by  contracting  the  orbicularis  palpebrarum 
firmly.  In  one  case  in  which  there  was  continuous  noise  in  the  ears, 
giddiness,  and  right  lateral  deviation  of  the  eyes,  the  symptoms  were 
probably  due  to  the  creation  of  a  negative  pressure  in  the  labyrinth  and 
semicircular  canals  by  the  contraction  of  the  stapedius.  Taste  is  not 
affected  unless  the  nerve  has  been  damaged.  Some  abnormalities  in 
sahvation   have   been  described,  but   cannot   be  reckoned   as   distinctive 
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symptoms  of  paralysis  of  the  face.  There  are  no  other  vasomotor  or 
trophic  changes,  and  the  muscles  do  not,  as  a  rule,  hypertrophy,  although 
■Gowers  records  one  case  in  which  there  was  hypertrophy  of  the  platysma. 

The  electrical  reactions  are  usually  normal,  but  a  few  cases  have  been 
•described  in  which  the  excitability  was  increased,  and  in  post-paralytic 
cases  the  reactions  are  greatly  altered. 

Pain  is  very  seldom  present  unless  there  is  some  complication,  and 
sensibility  is  rarely  impaired.  Occasionally  there  is  pain  in  the  branches 
of  the  fifth  nerve  at  the  onset  of  the  spasm,  and  in  a  few  cases  "  tender 
points  "  have  been  found  on  the  same  nerve  at  the  points  where  its  various 
branches  emerge  from  their  foramina.  It  is  more  common  to  find  that 
pressure  at  certain  points — the  foramina,  the  cervical  spines  or  the  wrists — 
arrests  or  lessens  the  spasm.  The  spasm  of  the  face  occasionally  extends 
to  other  parts,  to  the  muscles  of  mastication,  the  neck,  or  the  arm,  but 
never  to  the  orbital  muscles.  In  some  paralytic  cases  it  appears  on  the 
sound  side  of  the  face. 

Tonic  spasm  may  be  primary  or  secondary.  It  is  sometimes  associated 
with  trismus,  and  is  present  in  the  bilateral  form  in  paralysis  agitans, 
tetany,  and  tetanus.  It  is  often  seen  secondary  to  paralysis  and  in 
hemiplegia,  when  it  most  frequently  affects  the  zygomatici.  In  a  case  of 
unilateral  tonic  spasm,  the  muscles  are  rigid  and  immobile.  There  are 
deep  persistent  furrows,  the  mouth  is  drawn  down,  and  the  nose,  lips,  and 
chin  deviate  to  the  affected  side.  The  eyebrow  is  raised,  the  palpebral 
fissure  narrow,  but  the  eye  cannot  be  completely  closed.  There  is  a  feeling 
of  tension  in  the  face,  and  speaking  and  chewing  are  difficult. 

In  cases  of  hysterical  catalepsy ,  a  tonic  facial  spasm  is  sometimes  present. 
There  is  also  an  hysterical  facial  spasm,  in  which,  however,  the  tongue  is 
also  convulsed,  and  the  locality  of  the  spasm  varies  from  time  to  time. 

The  course  of  the  disease  tends  to  be  slowdy  progressive,  and  finally 
stationary.  It  is  very  irregular,  the  patient  being  sometimes  free  from  it 
for  months  at  a  time.  It  may  persist  for  years,  and  continues  very  often 
throughout  the  rest  of  life. 

Blepharospasm  is  the  bilateral,  partial  facial  spasm  in  which  the 
orbicularis  palpebrarum  is  contracted  on  both  sides.  It  may  be  tonic  or 
clonic  in  nature.  The  tonic  form  is  usually  due  to  the  photophobia 
induced  by  inflammation  in  the  eyes,  but  may  be  diie  also  to  disease  of 
the  fifth  nerve.  The  spasm  in  those  cases  may  continue  after  the  cause 
has  been  removed,  and  may  be  followed  by  temporary  blindness  from 
disease  of  the  eye.  The  clonic  form  is  known  as  nictitation,  and  is  seen 
in  hysteria,  or  as  habit-chorea  in  nervous  children. 

Diagnosis. — The  diagnosis  is  very  easy,  the  only  point  of  any  diffi- 
culty being  the  distinction  between  pure  facial  spasm  and  that  which 
occurs  secondarily  to  paralysis  or  as  a  part  of  a  general  convulsive  disease. 
In  the  post-paralytic  form  it  will  be  found  that  the  muscles  are  weak  and 
atrophied,  that  there  is  a  tendency  to  over-action  and  contracture,  and 
that  the  electrical  reactions  are  abnormal.  When  the  face  is  affected  in 
chorea,  the  history  and  the  presence  of  convulsive  movements  in  the 
limbs  will  give  the  clue ;  and  similarly  in  hysteria,  the  history,  the  nature 
of  the  spasm,  which  is  tonic,  or  quick  and  quivering,  unlike  true  facial 
spasm,  will  determine  the  diagnosis. 

The  seat  of  the  lesion  is  determined  by  the  nature  and  extent  of  the 
spasm.  If  it  is  partial,  and  limited  to  the  zygomatici,  the  injury  is 
probably  cortical ;   and  if   the  muscles  show  increasing  weakness,  it  is 
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certainly  an  organic  lesion.  Tender  points  in  the  fifth  nerve,  or  the' 
presence  of  pain,  indicate  that  the  spasm  is  reflex,  and  due  to  some 
irritation  of  the  fifth  nerve. 

Prognosis. — The  prognosis  as  to  recovery  is  unfavourable  unless  the 
spasm  is  refiex,  and  due  to  a  remediable  cause.  Even  in  such  cases  it 
may  persist  after  the  irritation  has  ceased,  and  many  cases  which  have 
apparently  been  cured  show  remissions  after  a  time.  If  a  case  has 
persisted  for  more  than  a  few  months,  its  ultimate  recovery  is  very 
doubtful,  except  in  the  case  of  blepharospasm,  which  may  be  arrested 
even  after  it  has  lasted  for  months.  Although  the  prognosis  as  to  life  is 
favourable,  except  in  cases  of  grave  organic  lesion,  the  annoyance  caused 
by  the  disfiguring  spasm  may  lead  to  intense  mental  depression.  When 
the  spasm  occurs  in  the  course  of  chorea  or  hysteria,  the  prognosis  depends 
upon  the  extent  of  the  general  disease. 

Treatment. — -When  the  spasm  is  due  to  organic  lesion,  the  treatment 
varies  according  to  the  nature  of  the  disease.  When  due  to  cold,  hot 
applications  should  be  made  to  the  face,  and  free  diaphoresis  induced. 
Any  reflex  irritation — a  carious  tooth,  or  morbid  condition  in  the  nose  or 
eyes — should  be  removed.  In  all  cases  attention  should  be  paid  to  the 
general  health — fresh  air,  sunlight,  good  and  abundant  food,  being  of  the 
utmost  importance.  Iron  and  arsenic  should  be  given  in  anaemic  cases,  and 
hypodermic  injections  of  strychnine  are  of  use  as  a  tonic. 

To  quiet  the  spasm,  the  bromides,  in  doses  of  30-40  grs.  daily,  are 
useful,  but  there  is  no  doubt  that  morphine,  injected  subcutaneously,  either 
alone  or  combined  with  atropine,  is  the  most  efficacious  drug.  Un- 
fortunately the  injections  must  be  kept  up  for  many  months  to  do  any 
good,  and  the  risk  of  forming  a  morphine  habit  is  very  great.  Other 
sedatives — cannabis  indica,  curara,  gelsemium,  amyl  nitrite — have  all  been 
tried  without  much  effect.  Counter-irritation  to  the  nape  of  the  neck  or 
the  mastoid  process  may  do  some  service. 

The  results  of  the  use  of  electricity  are  unsatisfactory.  Surgical  treat- 
ment has  not  hitherto  given  good  results.  The  nerve  may  be  stretched  or 
divided ;  but  when  stretched  sufficiently  to  allay  the  spasm,  paralysis  of  the 
face  follows,  and  when  stretched  slightly,  the  relief  obtained  is  not  great, 
and  only  temporary.  Section  of  the  nerve  arrests  the  spasm,  but  causes 
facial  paralysis — a  condition  often  preferred  to  the  spasm  by  the  patient. 

Subcutaneous  section  of  one  of  the  branches  of  the  fifth  nerve  has  been 
tried  in  cases  where  pressure  on  one  of  the  foramina  gave  relief. 

The  treatment  is  to  remove  the  cause  of  the  spasm.  Cocaine  may  be 
instilled  into  the  eye,  or  cold  douches  applied.  Sedatives,  such  as  the 
bromides  and  belladonna,  may  be  used,  and  when  indicated,  iron  and 
quinine  may  be  given  as  tonics.  Persistent  blej^harospasm  and  nictitation 
in  children  may  be  cured  by  immersion  of  the  face  in  cold  water. 

THE   FIFTH   NEEVE. 

Paralysis. 

Etiology. — The  lesions  which  affect  the  fifth  nerve  may  be  either 
intracranial  or  extracranial.  Secondary  neuritis  is  the  most  common 
extracranial  lesion.  Primary  neuritis  due  to  cold,  gout,  or  syphilis  is 
comparatively  rare.  The  form  of  neuritis  which  produces  herpes  zoster 
very  frequently  affects  the  fifth  nerve.     Some  of  the  branches  of  the  nerve 
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may  be  injured  by  stabs  or  bullet  wounds  in  tbe  mouth,  or  they  may  be 
involved  in  the  growth  of  a  tumour  of  the  parotid  gland  or  in  the  spheno- 
maxillary fossa.  The  first  division  of  the  nerve,  the  ophthalmic  division, 
may  be  affected  by  growths  in  the  pituitary  body  or  aneurysm  of  the 
internal  carotid,  and  it  may  also  be  involved  in  tumours  or  celluhtis 
within  the  orbit. 

At  the  base  of  the  brain  the  nerve  may  be  injured  by  tumours,  chronic 
meningitis,  by  syphilis,  or  caries  of  the  bones,  and  within  the  pons  it  may 
be  mvoh^ed  in  tumoiirs,  hasmorrhage,  softening,  sclerosis,  and  the  chronic 
diseases  such  as  bulbar  paralysis,  tabes,  and  syringo-myelia.  The  sensory 
nucleus  is  rarely  completely  mvolved,  its  extent  is  so  great ;  while  even 
in  widespread  disease  of  the  medulla  and  pons  the  motor  nucleus  may 
escape.  The  descending  root  is  said  to  be  sometimes  degenerated  in  facial 
hemiatrophy  (Alendel). 

It  is  doul)tful  whether  supranuclear  lesions  affect  the  nerve  as  a 
whole,  and  there  is  only  one  case  recorded  in  which  a  supranuclear  lesion 
affected  the  motor  fibres.  This  was  a  case  in  which  the  muscles  of  masti- 
cation were  paralysed  by  a  small  focus  of  softening  in  the  lower  third  of 
the  left  anterior  central  convolutions. 

Sjnuptoms. — The  symptoms  of  interference  with  the  fifth  nerve  may 
be  merely  sensory,  or  both  sensory  and  motor,  according  as  the  nerve  ia 
partially  or  wholly  paralysed.  The  sensory  symptoms  may  be  ushered  in 
by  pain  of  a  sharp,  darting,  or  burning  character,  or  by  a  feeling  of  icy 
coldness,  with  tender  points  at  the  bony  foramina.  There  is  increased 
sensitiveness  in  the  area  supplied  by  the  nerve,  and  sometimes  there  are 
twitchings  in  the  facial  muscles,  or  in  the  muscles  of  mastication.  The 
duration  of  this  period  is  variable,  and  in  many  cases  it  does  not  appear 
at  all. 

The  mucous  membranes  and  the  skin  in  the  affected  areas  lose  their 
sensibility,  first  to  pain,  and  then  to  touch.  The  lips,  the  mouth,  and  the 
anterior  two-thu'ds  of  the  tongue  become  quite  insensitive  as  far  as  the 
middle  line,  and  in  some  cases  the  back  of  the  tongue  and  the  anterior 
surface  of  the  palatal  arch  are  also  insensitive.  In  other  cases  only  the 
anterior  two-thirds  of  the  tongue  become  anesthetic.  In  consequence  of 
the  anaesthesia  of  the  lips,  mouth,  and  tongue,  the  cup  used  in  drinking 
may  seem  to  have  a  piece  out  of  it  on  the  affected  side,  and  the  food  taken 
into  the  mouth  is  not  properly  chewed,  because  the  mucous  membrane  has 
lost  its  sensibility  and  the  muscles  are  imperfectly  co-ordinated  and  some- 
times weak.  The  absence  of  the  friction  of  the  food  on  the  insensitive  side 
allows  that  half  of  the  tongue  to  become  more  deeply  coated  with  fur  than 
is  the  healthy  side.  The  reflexes  from  the  nose  and  eyes  may  be  abolished, 
so  that  ammonia  or  snuff  has  no  effect  on  the  nasal  mucous  membrane, 
and  a  threatened  injury  to  the  cornea  does  not  produce  the  usual  reaction. 
The  sense  of  smell  is  impaired  owing  to  the  dry  condition  of  the  nasal 
mucous  membrane. 

The  condition  of  the  sense  of  taste  varies  greatly  in  indi\ddual  cases,  so 
that  no  hard  and  fast  rule  can  be  laid  down.  As  a  rule  it  is  lost  on  one- 
half  of  the  tongue,  and  sometimes  it  is  completely  destroyed,  but  as  the 
exact  course  of  the  nerves  supplying  the  sense  of  taste  is  not  yet  clearly 
understood,  it  is  not  possible  to  say  why  this  should  be  (see  p.  539).  The 
only  point  at  which  a  lesion  produces  an  unvarying  result  is  on  the  lingual 
nerve  after  it  has  been  joined  by  the  chorda  tympani.  In  such  cases  the 
loss  of  taste  is  limited  to  the  anterior  two-thu-ds  of  the  tongue  on  the 
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affected  side.  Trophic  changes  are  present  in  varying  degrees.  The  face 
may  be  paler  or  redder  than  normal,  or  its  vascularity  may  be  quite  un- 
affected. The  hair  on  the  affected  side  may  become  greyer  and  thinner, 
and  the  secretions  may  be  increased  or  diminished  according  as  irritation 
or  paralysis  is  present.  The  tears  are  sometimes  suppressed.  Injuries  to 
the  cheek  do  not  heal  readily,  and  there  is  a  tendency  to  ulceration  or 
hgemorrhage  in  the  lips,  gums,  and  inside  of  the  cheeks,  probably  due  to 
unconscious  self-injury  by  biting  the  insensitive  parts.  The  teeth  may 
become  loose.  When  the  injury  is  at  the  base,  the  eyeball  may  inflame, 
producing  the  condition  commonly,  though  wrongly,  termed  nem'oparalytic 
ophthalmia,  in  which  the  cornea  becomes  opaque  and  ulcerated,  and  de- 
structive ophthalmitis  sets  in.  The  whole  eye  may  become  purulent ;  the 
infection  may  spread  to  the  cerebral  membranes  and  cause  death  by 
secondary  meningitis.  This  condition  is  usually  present  when  the  lesion 
is  in  the  Gasserian  ganglion  or  the  distal  portion  of  the  nerve,  but  does  not 
appear  when  the  lesion  is  situated  in  the  pons  or  higher.  It  is  due  not 
merely  to  the  insensibility  of  the  conjunctiva,  but  rather  to  an  irritative 
inflammation  of  the  nerve  (Ferrier). 

Herpes  zoster  occasionally  appears  in  the  area  supplied  by  the  fifth 
nerve,  and  is  said  to  be  due  to  softening  of,  or  haemorrhage  into,  the 
Gasserian  ganglion.  It  is  usually  preceded  and  accompanied  by  great 
pain  and  impairment  of  sensibility.  In  old  people  the  attack  of  herpes 
is  often  followed  by  severe  and  intractable  pain,  which  may  last  for  months 
or  years. 

The  motor  s}Tnptoms  in  affections  of  the  fifth  nerve  are  limited  to 
paralysis  or  paresis  of  the  muscles  of  mastication,  namely,  the  masseter, 
temporal,  external  and  internal  pterygoid,  mylo-hyoid,and  digastric  muscles. 
This  is  first  observed  by  the  patient  himself  as  an  increasing  inability  to 
chew  hard  food.  The  muscles  are  readily  tired,  and  in  long-standing  cases 
become  so  weakened  and  atrophied  that  chewing  may  be  almost  impossible. 
The  weakness  of  the  muscles  may  be  recognised  by  placing  the  fingers  on 
the  masseter  and  temporal  muscles  and  directing  the  patient  to  bring  the 
jaws  firmly  together  as  in  biting.  If  the  muscles  are  merely  paretic,  the 
contraction  will  be  later  on  the  affected  side ;  but  it  wiU  be  entirely  absent 
if  paralysis  is  complete.  The  jaw  cannot  be  moved  to  the  sound  side, 
and  when  depressed  tends  to  be  displaced  towards  the  paralysed  side. 
When  the  mouth  is  widely  open,  the  condyle  of  the  jaw  is  slightly 
depressed  on  the  sound  side,  but  is  prominent  on  the  affected  side,  since 
the  paralysed  temporal  muscle  cannot  fix  the  condyle,  while  the  mylo- 
hyoid and  digastric  do  not  pull  the  jaw  down  on  the  affected  side.  When 
the  paralysis  has  existed  some  time  the  muscles  atrophy,  the  zygoma 
appears  abnormally  prominent,  and  distinct  hoUows  are  present  above  and 
below  it.  Chewing  becomes  impossible  in  late  stages.  The  condition  of 
the  tensor  palati  and  tensor  tympani  muscles  in  paralysis  of  the  motor 
branches  of  the  fifth  nerve  is  as  yet  not  sutficiently  well  known  to  permit 
of  a  definite  statement  concerning  them. 

The  electrical  reactions  of  the  muscles  are  considerably  altered.  There 
may  be  no  response  to  either  galvanic  or  faradic  current  when  applied 
directly  to  the  muscles.  In  other  cases  the  reaction  of  degeneration  is 
present  when  the  galvanic  current  is  apphed  directly.  In  bulbar  paralysis 
the  response  is  quantitatively  diminished. 

Diagnosis. — When  there  is  marked  paralysis  in  both  sensory  and 
motor  branches  of  the  fifth  nerve,  or  when  the  sensory  part  is  affected 
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mthout  there  being  anaesthesia  in  any  other  area,  it  is  not  difficult  to 
decide  that  paralysis  of  the  fifth  nerve  is  present.  The  area  supplied  by 
the  fifth  nerve  may  be  included  in  a  general  hemiana^sthesia,  but  in  such 
cases  the  extent  of  the  paralysis,  and  sometimes  the  loss  of  some  of  the 
special  senses,  will  indicate  the  nature  of  the  condition.  When  the  nerve 
is  merely  irritated,  great  pain  may  be  present,  and  it  may  be  difficult  to 
decide  whether  or  not  it  is  a  case  of  neuralgia.  The  condition  of 
cutaneous  sensibility  in  the  face,  and  of  the  sense  of  taste,  should  be  care- 
fully exammed.  When  the  causal  lesion  is  organic,  the  cutaneous 
hypersesthesia  is  better  marked,  and  persists  more  constantly  than  in 
neuralgia,  and  the  pain  has  not  the  same  tendency  to  extend  to  other 
nerves.     Otherwise  the  symptoms  may  be  identical. 

The  seat  of  the  lesion  may  be  deterioined  by  the  area  of  anaesthesia. 
WTien  the  lesion  is  in  the  Gasserian  ganglion,  at  the  base  of  the  brain,  or 
in  the  pons,  all  the  branches  of  the  fifth,  including  the  motor,  are  affected. 
If  it  is  in  the  pons,  the  paralysis  is  usually  bilateral ;  and  if  it  is  in  the 
posterior  lunb  of  the  internal  capsule,  there  is  usually  hemiansesthesia,  a 
condition  which  is  very  difficult  to  distinguish  from  hysterical  hemi- 
ansesthesia. If  the  onset  is  sudden,  the  lesion  is  probably  acute  and  grave, 
most  commonly  haemorrhage  or  softening;  but  when  slow,  a  chronic  disease, 
such  as  tabes,  syringo-myelia,  or  acute  or  chronic  disease  of  the  cord,  may 
be  suspected.     In  such  cases  trophic  changes  are  usually  well  marked. 

Bilateral  paralysis,  when  othej'  nerves  are  implicated,  is  due  to  bulbar 
paralysis  or  polio-encephalitis  superior,  wliilst  unilateral  paralysis  of  all 
three  branches,  or  of  two  branches,  is  characteristic  of  tumour  of  the  middle 
fossa  of  the  skulL  Affection  of  the  superior  division  of  the  nerve  alone 
indicates  that  the  lesion  is  in  the  orbit  or  sphenoidal  fissui'e;  and  if 
the  second  division  alone  is  affected,  the  spheno-maxillary  fissure  or  the 
superior  maxilla  itself  will  be  found  to  be  the  seat  of  the  disease.  The 
third  division  is  rarely  affected  alone,  but  is  usually  involved  along  with 
the  second. 

The  nerves  which  are  most  commonly  paralysed  along  with  the  fifth 
are  the  third  and  the  sixth.  The  seventh  and  eighth  are  not  so  frequently 
imphcated.  If  the  sixth,  the  third,  and  all  three  branches  of  the  fifth  are 
paralysed  simultaneously,  the  lesion  must  be  at  the  front  or  side  of  the  pons. 

Prognosis. — The  prognosis  in  paralysis  of  the  fifth  nerve  depends 
upon  the  nature  and  seat  of  the  lesion.  It  is  necessarily  grave  as  regards 
life  when  there  is  a  progressive  intracranial  disease ;  but  when  the 
paralysis  is  due  to  a  remediable  cause,  such  as  syphilis  or  cold,  the 
prognosis  is  much  more  favourable. 

Treatment. — If  syphilis  be  suspected,  a  course  of  antisyphilitic 
treatment  should  be  prescribed ;  and  if  intiammation  be  present,  a  blister 
may  be  applied  on  the  occiput  or  mastoid  processes,  but  should  never  be 
used  on  the  temple,  as  ulceration  may  be  easily  produced.  Eheumatic 
cases  should  be  treated  with  hot  fomentations  during  the  first  few  days, 
but  not  later,  in  case  vesication  occur.  The  pam  may  be  treated  by  the 
use  of  phenacetin  or  antifebrin,  by  gelsemium,  or  by  the  external  use  of 
veratrine  ointment.  Local  subcutaneous  injections  of  cocaine  or  morphine 
sometimes  act  very  quickly,  or  a  weak  voltaic  current  may  be  used  if  the 
pain  is  not  very  severe. 

When  anaesthesia  is  present,  it  is  wiser  not  to  use  stimulating 
liniments,  as  they  may  easily  cause  trophic  changes.  Faradisation  may 
improve  nutrition,  and  restore  functional  activity  if  the  nerve  or  centre 
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has  not  been  so  severely  injured  as  to  produce  permanent  interruption. 
One  electrode  may  be  placed  on  the  occiput  or  behind  the  ear,  and  the 
other,  in  the  form  of  a  fine  wire  brush,  applied  to  the  face.  The  current 
should  be  strong  enough  to  leave  a  sensation  for  two  or  three  minutes. 

If  the  eye  be  anaesthetic,  care  should  be  taken  to  protect  it  from 
injury  by  foreign  bodies.  It  should  be  kept  covered,  and  the  conjunctiva 
frequently  washed  with  a  half-satm-ated  solution  of  boracic  acid. 

Facial  Hemiatkophy. 

Atrophy  of  one-half  of  the  face  is  a  comparatively  rare  condition,  the 
causation  and  pathology  of  which  are  still  obscure.  The  ascertained  facts 
seem  to  indicate  that  it  appears  in  sHghtly  different  forms,  from  more 
than  one  cause. 

Etiology. — It  usually  appears  in  childhood  or  early  youth,  but  has 
occiu'red  in  adults,  and  even  late  in  life.  It  is  rather  more  common  in 
the  female  sex.  Heredity  plays  no  part  in  its  etiology.  It  may  be 
without  apparent  exciting  cause,  or  it  may  follow  some  local  lesion  or 
general  disease.  The  following  local  injuries  have  been  observed : — 
extraction  of  a  tooth,  a  blow  on  the  angle  of  the  orbit,  contusion  of  the 
upper  or  lower  jaw,  a  blow  on  the  face,  exposure  to  cold,  inflammation  of 
the  superior  maxilla,  neuritis  of  the  fifth  nerve,  and  tumoiu?  of  the  pons. 
The  general  diseases  which  have  apparently  given  rise  to  the  condition  are 
scarlatina,  typhoid  fever,  diphtheria,  influenza,  and  acute  rheumatism. 

In  some  cases  there  is  a  congenital  disparity  in  the  size  of  the  two 
halves  of  the  face,  which  must  be  distinguished  from  true  facial  hemi- 
atrophy, which  only  begins  some  years  after  birth.  In  the  congenital 
cases  the  disparity  is  not  so  marked,  nor  is  the  condition  progressive. 

Pathology. — The  pathology  of  the  condition  is  very  little  known,  but 
in  most  instances  the  fifth  nerve  is  abnormal.  In  the  case  examined  by 
Mendel  there  was  a  distinct  interstitial  neuritis,  and  in  that  described  by 
Homen  there  was  a  parenchpnatous  neuritis  in  all  three  branches  of  the 
fifth  nerve,  the  result  of  a  tumour  in  the  middle  fossa  of  the  skull. 
There  is  little  doubt  that  in  some  instances  the  fifth  nerve  is  the  seat  of  a 
peripheral  affection,  due  either  to  local  or  remote  irritation,  as  is  shown  by 
the  hniitation  of  the  atrophy  in  some  cases  to  the  area  supphed  by  one 
division  of  the  fifth.  In  other  cases  the  lesion  is  probably  in  the  Gasserian 
ganglion  or  higher,  and  in  some  others  an  affection  of  the  sympathetic  is 
the  cause  of  the  condition.  Mendel  and  Homen  both  describe  changes  hi 
the  nuclei  and  roots  of  the  fifth  nerve.  The  cases  on  record  are  still  too 
few  to  allow  a  distinct  opinion  to  be  formed. 

SyTQptoms  and  course. — In  a  typical  case  the  atrophy  begins  at 
one  spot,  usually  on  the  cheek.  The  skin  becomes  thin,  glazed,  pale,  and 
shghtly  depressed  below  the  surface  of  the  healthy  skin.  Any  hairs  that 
may  be  on  the  part  become  grey  and  thin,  and  finally  drop  out,  while  the 
sebaceous  folhcles  waste.  The  atrophy  spreads  gradually,  mvohing  skin, 
subcutaneous  tissue,  and  bones,  but  not  the  muscles,  which  maintain  their 
size  and  activity.  In  an  advanced  case,  especially  one  which  has  begun  in 
early  life,  the  appearance  is  very  striking.  The  forehead,  cheek,  and 
lower  jaw  are  much  smaller  on  the  affected  side,  the  hah*  is  grey,  and  the 
eye  simken  from  atrophy  of  the  orbital  tissues.  The  skin  is  thin  and 
glazed,  closely  appHed  to  the  structures  below,  and  marked  with  furrows 
and  wrinkles  which  do   not  appear   on   the   healthy  side.     The  vertical 
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median  line  is  distinct,  separating  the  atrophied  from  the  normal  half  of 
the  face ;  the  nose  is  deflected  to  the  atrophied  side,  and  the  ear  may  be 
small ;  the  teeth  are  small,  decayed,  or  may  drop  out  altogether.  The 
muscles,  however,  in  nearly  all  cases,  are  cpiite  unaffected,  their  electrical 
reactions  normal,  and  their  movements  unimpaired,  except  in  the  case  of 
the  muscles  of  mastication,  which  may  be  atrophied,  or  be  subject  to 
spasm. 

In  addition  to  the  trophic  changes  there  may  be  some  sensory  disturb- 
ance. In  some  cases  there  is  neuralgic  pain,  and  in  others  anaesthesia, 
partial  or  complete,  is  present  in  the  areas  supplied  by  one,  two,  or  all  of 
the  divisions  of  the  fifth.  Taste  has  sometimes  been  lost  on  the  anterior 
half  of  the  tongue  on  the  affected  side.  The  organs  of  special  sense  are 
unaffected,  and  the  saliva  and  tears  are  normal ;  but  in  a  very  few  cases 
the  tongue  and  palate  of  the  affected  side  are  wasted,  and  in  some  others 
opacities  form  on  the  cornea.  Vasomotor  changes  are  not  equally  present. 
As  a  rule,  the  atrophy  is  strictly  confined  to  the  area  of  distribution  of  the 
fifth  nerve,  but  one  case  has  been  described  in  which  it  was  bilateral,  and 
in  Virchow's  case  the  skin  on  the  back  and  arm  of  the  same  side  was  much 
atrophied. 

The  disease  usually  begins  in  childhood  or  early  youth,  and  advances 
steadily  for  some  years,  when  its  progress  is  arrested,  and  it  remains 
stationary  for  the  rest  of  life.  It  is  usually  uncomplicated  by  other 
disease,  but  one  case  is  on  record  in  which  there  were  a  number  of  exostoses 
on  the  face  at  the  same  time  as  the  atrophy. 

Diagnosis  and  prognosis. — There  is  little  difficulty  in  diagnosing 
facial  hemiatrophy,  the  only  condition  with  which  it  is  likely  to  be  con- 
founded being  the  congenital  disparity  in  the  two  halves  of  the  face, 
already  described,  in  which,  however,  the  difference  is  not  great,  the  hairs 
not  affected,  and  the  changes  in  the  skin  not  so  marked.  The  prognosis  is 
bad,  except  in  cases  which  have  appeared  in  adult  life  after  an  injury  to 
the  fifth  nerve.     These  sometimes  recover. 

Treatment. — This  is  directed  towards  the  cause,  should  that  be 
removable,  but,  unfortunately,  very  little  can  be  done.  If  any  improve- 
ment takes  place,  it  is  probably  due  to  the  removal  of  the  cause  of  the 
condition. 

Masticatoey  Spasm. 

Spasm  of  the  muscles  of  mastication  may  be  either  tonic  or  clonic  in. 
character.  In  the  tonic  form  the  jaws  are  firmly  closed,  producing  the 
condition  known  as  lockjaw ;  the  teeth  cannot  be  separated  at  all,  or  at 
most  for  a  few  millimetres ;  the  masseter  and  temporal  muscles  stand  out 
hard  and  rigid,  and  may  be  painful  from  excessive  contraction.  The  jaw 
cannot  be  moved  passively,  any  attempt  to  do  so  by  force  causing  great 
pain  in  the  muscles.  While  the  spasm  lasts,  eating  is  quite  impossible. 
The  condition  is  almost  invariably  bilateral. 

Etiology  and  pathology. — The  spasm  may  be  due  to  local  irrita- 
tion in  the  distribution  of  the  fifth  nerve,  e.g.  from  a  carious  tooth,  or 
ulceration  in  the  mouth,  especially  if  the  caries  be  in  the  last  molar,  and 
cause  an  alveolar  abscess.  Eruption  of  the  last  molar  has  been  known  to 
bring  on  a  spasm  which  lasted  for  months.  In  some  rare  instances  sensory 
irritation  elsewhere  has  produced  spasm  of  the  muscles  of  mastication. 
Cold  has  also  been  known  to  do  so  in  a  few  cases,  most  of  which  were, 
however,  young  women,  and  possibly  hysterical  subjects. 
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Central  lesions  in  the  pons,  causing  irritation  of  the  motor  root  of  the 
fifth  nerve,  may  produce  spasm,  ^vhich  is  often  permanent.  It  is  bilateral 
in  most  cases,  but  may  be  imilateral. 

Symptoms. — Tonic  spasm  is  an  important  and  early  s}Tnptom  of 
tetanus,  and  appears  late  in  severe  cases  of  tetany.  It  is  also  present  in 
hysteria  occasionally,  either  as  a  brief  spasm  lasting  for  fifteen  minutes  or 
so,  or  as  a  more  permanent  attack  which  persists  until  the  next  hysterical 
fit  comes  on,  after  which  the  jaws  remain  free.  In  a  few  rare  cases  the 
hysterical  spasm  was  unilateral,  the  jaw  being  fixed  in  an  oblique  position. 

Clonic  spasm  appears  in.  two  forms,  either  as  repeated,  rapid  contrac- 
tions, or  as  a  single,  sudden  spasm  occurring  at  fairly  long  intervals. 

The  first  form,  in  which  the  lower  jaw  makes  rapid  vertical  movements 
against  the  upper,  so  that  the  teeth  clatter  together,  is  well  known  in 
healthy  persons,  when  exposed  to  a  sudden  fall  of  temperatiu'e,  as  "  chatter- 
ing teeth."  It  also  occm'S  during  the  rigors  of  various  pyrexial  diseases, 
in  general  clonic  spasm,  such  as  convulsions,  and  in  some  cases  of  paralysis 
agitans.  It  is  ahnost  always  bilateral  and  vertical.  It  seldom  occurs  as 
an  isolated  symptom,  but  instances  have  been  described  among  elderly 
women. 

The  second  form,  the  single  clonic  spasm,  occurs  in  chorea,  but  is  rare 
as  an  isolated  symptom.  In  the  latter  case  it  comes  on  c^uite  suddenly, 
without  warning,  often  when  the  patients  are  eating  or  speaking.  The 
jaws  clench  with  some  force,  and  if  the  tongue  happens  to  be  between  the 
teeth  it  may  be  lacerated.  It  is  most  common  in  middle-aged  men,  and 
frequently  occurs  at  night,  the  patient  waking  from  sleep  to  find  his  tongue 
badly  bitten.  Bernhardt  inclines  to  think  that  such  cases  are  really 
epileptic.  "When  the  pterygoid  muscles  are  also  involved,  there  is  a  lateral 
movement  of  tlie  jaw,  causing  the  "teeth-grinding"  to  which  some  patients, 
especially  nervous  children,  are  subject  during  sleep. 

Diagnosis  and  prognosis. — Spasm  of  the  muscles  of  mastication 
is  easily  recognised,  the  only  conditions  with  wliich  it  might  be  confused 
being  rheumatoid  or  inflammatory  disease  of  the  joint,  or  tumour  of  the 
ramus  of  the  jaw.  In  the  former  case  other  joints  would  be  affected,  and 
in  the  latter  the  condition  is  usually  sufficiently  obvious.  The  prognosis 
is  very  bad  in  cases  of  tetanus,  and  also  when  there  is  an  organic  central 
lesion,  in  which  latter  case  the  spasm  is  frequently  permanent.  In  cases 
of  isolated  spasm  there  is  usually  improvement  and  gradual  recovery  after 
prolonged  treatment.  In  hysteria,  epdepsy,  and  tetany  the  condition 
improves  under  treatment  of  the  general  disease. 

Treatment. — The  treatment  varies  with  the  cause  of  the  spasm.  If 
due  to  local  irritation,  the  carious  tooth  must  be  removed  or  the  ulcer 
treated.  "\Yhen  one  of  the  molars  is  at  fault,  it  may  be  necessary  to  give 
chloroform  to  relax  the  muscles  sufficiently  to  allow  the  tooth  to  be  dra^vn. 
Local  applications  should  be  used  to  reheve  the  pain,  and  tonics,  such  as 
iron  and  quinine,  given  to  improve  the  general  condition.  "When  the 
spasm  is  due  to  cold,  a  hot-air  or  vapour  bath  may  do  good.  Electricity  is 
sometimes  useful  The  voltaic  current  should  be  employed,  the  positive 
pole  being  placed  on  the  back  of  the  neck  and  the  negative  on  the  muscle. 
The  bromides  are  of  value  in  lessening  the  paroxysmal  and  nocturnal 
spasm.' 

When  the  condition  is  a  svmptom  of  a  general  disease,  such  as  tetanus 
or  hysteria,  the  treatment  is  that  of  the  primary  affectioru  The  hysterical 
spasm  is  often  arrested  by  a  blister  behind  the  ramus  of  each  jaw,  and 
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in  tetany,  the  removal  of  any  irritation  (worms  more  especially)  in  the 
digestive  tract  will  effect  a  cure.  When  the  contraction  persists  for  a 
length  of  time,  it  may  be  necessary  to  extract  a  tooth,  in  order  to  allow 
food  to  pass  into  the  mouth,  or  to  feed  the  patient  by  the  nose-tube,  or 
by  means  of  nutrient  enemata. 


THE  EIGHTH  NEEYE. 

Etiology  and  pathology. — Deafness  may  be  produced  by  a  lesion 
anywhere  in  the  tract  from  the  auditory  centre  in  the  temporo-sphenoidal 
lobe  of  the  cerebrum  to  the  labyrinth.  "Within  the  cerebrum  the  tract 
may  be  affected  by  traumatism,  haemorrhage,  softening,  tumour,  or  abscess, 
and  within  the  pons  or  medulla  by  haemorrhage,  softening,  or  tumour.  It 
is  not  so  frequently  affected  in  this  situation  as  are  the  other  nerves  and 
nuclei  of  the  medulla.  At  the  base  of  the  brain  it  may  be  compressed  by 
meningitis,  especially  the  syphilitic  form,  by  tumour,  or  by  aneurysm. 
Meningitis  and  disease  of  the  petrous  bone  may  affect  the  nerve  in  the 
internal  auditory  meatus,  and  neuromata,  calcareous  deposits,  and  inter- 
stitial hfemorrhages  have  been  known  to  occur  in  the  nerve  itself.  It  is 
probable  that  in  cases  of  cerebral  tumour  a  primary  neuritis  is  present 
in  the  auditory  nerve,  analogous  to  the  optic  neuritis  seen  in  such  cases, 
but  it  is  doubtful  whether  a  rheumatic  neuritis  ever  occurs.  Primary 
atrophy  of  the  nerve  may  take  place  in  tabes,  and  a  form  of  atrophy  is  also 
met  with  in  advanced  age,  due  probably  to  endarteritis  and  fatty  degenera- 
tion. The  auditory  nerve  may  sometimes  be  affected  during  the  course  of 
the  general  infective  or  toxic  diseases,  such  as  typhoid  fever,  scarlatina, 
Bright's  disease,  or  syphilis,  and  deafness  has  been  known  to  come  on 
rapidly  in  cases  of  mumps.  Finally,  deafness  may  occur  with  no  apparent 
cause,  or  may  be  produced  by  some  external  influence  such  as  cold,  sun- 
stroke, a  plunge  into  wafer,  or  a  concussion.  Disease  of  the  labyrinth 
may  affect  the  nerve  in  two  ways — it  may  simply  hinder  the  passage  of  the 
vibrations  to  the  end-organ,  or  it  may  injure  the  nerves  themselves  or  their 
sensory  terminations.  Disease  of  the  labyrinth  is  in  most  cases  secondary 
to  affections  of  the  middle  ear,  the  petrous  bone,  or  the  basal  membranes. 
The  primary  affections  are  due  to  inflammation  (simple  or  suppurative), 
congenital  syphilis,  senile  degenerative  processes,  and  haemorrhage.  The 
inflammatory  affections  may  lead  to  fibrous  and  calcareous  degeneration. 
Certain  drugs — quinine,  salicylic  acid,  chloroform — affect  the  labyrinth 
very  markedly,  causing  deafness  and  giddiness.  Congenital  deafness  is 
common,  four-fifths  of  all  deaf  mutes  being  born  deaf.  The  condition  is 
hereditary,  as  is  proved  by  the  numbers  of  deaf  mutes  present  in  families 
in  which  the  condition  exists,  and  in  which  intermarriage  takes  place. 
Functional  deafness  may  occur  in  hysteria,  or  in  the  sudden  an£Emia 
following  severe  haemorrhage. 

Symptoms. — The  symptoms  of  affections  of  the  auditory  nerve  may 
be  irritative  or  paralytic.  Irritation  of  the  nerve  gives  rise  to  subjective 
noises  (tinnitus),  hyperaesthesia  of  the  nerve,  giddiness,  vomiting,  and 
impairment  of  the  equilibrating  power.  Paralysis  of  the  nerve  produces 
deafness,  varying  in  amount  from  slight  weakness  of  hearing  to  total  deaf- 
ness. Both  the  irritative  and  the  paralytic  symptoms  are  present  as  a  rule. 
The  onset  of  the  deafness  is  usually  sudden,  but  may  be  gradual,  and 
its  course  may  be  rapid  or  slow.     The  condition  is  very  often  bilateral. 
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The  symptoms  just  described  are  common  to  disease  of  the  nerve  or 
the  labyrinth,  and  also  to  some  cerebral  affections,  so  that  the  exact  seat 
of  the  lesion  cannot  be  deduced  from  them  alone. 

When  the  disease  is  in  the  labyrinth  or  nerye,  the  tuning-fork  is  heard 
less  distinctly  when  it  is  applied  directly  to  the  bones  of  the  head  (usually 
to  the  frontal  bone  in  the  middle  line,  or  to  the  mastoid  process)  than 
when  it  is  held  opposite  the  external  auditory  meatus — bone-transmission 
is  less  perfect  than  air-transmission.  In  such  cases  the  sound  of  the 
tuning-fork  applied  to  the  bone  is  intensified  when  the  external  auditory 
meatus  is  closed,  as  the  middle  and  outer  ear  are  thus  conyerted  into  a 
closed  resonant  cayity.  When  deafness  due  to  disease  of  the  labyrinth  or 
nerye  is  only  slight,  so  that  ordinary  soimds  in  the  air  are  not  well  heard, 
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Fig.  11. — Diagram  of  the  central  path  of  the  auditory  nerve  (cochlear 
root),  showing  its  termination  in  both  superior  temporal  convolu- 
tions.— After  Ferrier  and  Tui'ner. 


it  will  be  found  that  the  tuning-fork  is  heard  for  a  longer  time  by  air- 
transmission  than  by  bone-transmission.  A  watch  with  a  clear,  sharp  tick 
may  be  used  in  a  similar  way  to  test  the  hearing.  High-pitched,  short 
sounds  are  not  w^ell  heard  in  cases  of  nerye  deafness,  but  low  notes  are 
easily  distinguished.  This  can  be  demonstrated  by  the  use  of  Galton's 
whistle,  from  which  a  note  of  any  pitch  can  be  obtained.  If  the  high  notes 
are  heard  on  one  side  and  not  on  the  other,  there  is  probably  disease  of  the 
labyrinth  or  nerye  on  the  first  side ;  but  if  the  notes  of  the  whistle  are  not 
heard  at  all,  there  is  probably  extensiye  double  disease. 

It  must  be  carefully  borne  in  mind  that  ankylosis  of  the  stapes  or 
senile  degeneration  may  cause  deafness  without  producing  any  pathological 
change  in  the  membrana  tympani  or  the  Eustachian  tube,  and  thus  might 
easily  be  mistaken  for  extensiye  labyrinthme  or  nerye  disease.     It  has 
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been  shown  that  the  electrical  reactions  are  altered  in  disease  of  the  nerve, 
but  thej  are  so  dilficnlt  to  obtain,  and  the  attempt  causes  the  patient  so 
much  discomfort,  that  they  are  of  little  practical  value. 

Diagnosis. — The  diagnosis  of  disease  of  the  auditory  nerve  is  not 
always  easy.  The  use  of  the  otoscope  and  tuning-fork  will  in  most  cases 
eliminate  middle  ear  disease,  including  the  cases  of  ankylosis  of  the 
stapes,  which,  when  superficially  examined,  might  lead  to  a  diagnosis  of 
labyrinthine  or  nerve  lesion.  The  symptoms  which  occur  in  disease  of  the 
labyrinth,  the  nerve,  the  pons,  or  cerebrmn,  may  be  exactly  similar.  The 
presence  of  associated  paralysis  is  of  great  use  in  determining  the  seat  of 
the  lesion.  Should  the  facial  muscles  be  paralysed,  and  no  middle  ear  or 
bone  disease  be  present,  the  lesion  is  almost  certainly  in  the  internal 
auditory  meatus  or  at  the  base  of  the  brain,  whereas  if  the  abducens  alone 
is  involved,  the  lesion  must  be  at  the  base  of  the  brain.  Sudden  deafness 
accompanied  by  paralysis  on  the  other  side  of  the  body  points  to  a  lesion 
in  the  pons  or  medulla,  but  when  unaccompanied  by  paralysis  elsewhere, 
would  suggest  haemorrhage  into  the  nerve  or  labyrinth,  or  embolus  of  the 
auditory  artery. 

Bilateral  deafness  may  be  due  to  chronic  degeneration  of  the  labyrinth, 
or  to  acute  inflammation.  It  is,  of  course,  sometimes  secondary  to  double 
otitis.  It  may  also  be  due  to  disease  of  the  medulla,  involvuig  both 
auditory  nuclei,  or  to  tumours  of  the  corpora  quadrigemina,  or,  lastly, 
to  symmetrical  lesions  in  both  temporo-sphenoidal  lobes,  as  occurred  in  one 
case  of  syphilitic  gumma. 

It  is  sometimes  impossible  to  distinguish  between  disease  of  the 
labyrinth  and  disease  of  the  nerve.  It  has  been  observed  that  in  nerve 
deafness  the  higher  tones  go  first,  and  that  the  duration  of  perception  of 
tlie  C2  tuning-fork  (Schwabach's  test)  is  greatly  sliortened.  Disease  of  the 
labyrinth  cannot  be  diagnosed  unless  it  is  possible  to  exclude  a  lesion  of 
the  middle  ear  on  the  one  hand,  and  of  the  nerve  and  its  higher  centres  on 
the  other. 

Treatment. — In  the  great  majority  of  cases  the  only  treatment  of 
disease  of  the  auditory  nerve  is  the  treatment  of  the  cause  when  possible. 
Counter-irritation  is  of  great  use  sometimes,  especially  in  acute  cases.  It 
may  be  applied  in  the  form  of  blisters  over  the  mastoid.  Electricity  has 
proved  of  little  or  no  value  in  the  treatment  of  the  auditory  nerve. 

THE  NIXTH  XEPa^. 

Paealysis. 

Etiology  and  pathology.— The  glosteo-pharyngeal  nerve  may  be 
affected  by  a  lesion  within  the  medulla  at  the  base  of  the  brain,  or  high 
in  the  neck.  The  lesions  in  the  medulla,  which  may  injure  the  emerging 
nerve  itself  or  its  nucleus,  are  acute  bulbar  paralysis,  due  to  embolism, 
thrombosis,  or  haemorrhage,  or  chronic  bulbar  paralysis,  in  which  case  the 
cells  of  the  motor  nucleus  are  involved.  The  roots  of  the  nerve  may  be 
implicated  in  aneurysm  of  the  vertebral  artery,  tiunour,  or  disease  of  the 
membranes  or  bones  at  the  base  of  the  brain,  and  in  injuries  to  the  base 
of  the  skull.  The  nerve  is  so  high  in  the  neck  and  so  deeply  situated  that 
it  is  seldom  imphcated  in  operations  or  wounds  in  that  region. 

Symptoms. — The  nucleus  and  trunk  of  the  glosso-pharyngeal  nerve 
are  so  closely  associated  with  the  other  nerves  rising  from  the  medulla,  that 
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it  is  never  injured  alone,  and  therefore  the  symptoms  which  its  paralysis 
produces  cannot  be  ascertained  definitely.  The  anaesthesia  described 
in  some  cases  as  present  in  the  gums,  soft  palate,  and  the  upper 
surface  of  the  epiglottis  is  probably  due  to  paralysis  of  the  fifth  nerve,, 
and  the  difficulty  of  swallowing  is  due  to  the  imphcation  of  the  hypo- 
glossal, the  spinal  accessory,  and  the  vagus.  It  is  generally  supposed 
that  paralysis  of  the  glosso-pharyngeal  would  cause  loss  of  taste  on  the 
posterior  part  of  the  tongue,  but  even  on  this  point  evidence  is  not  at  all 
conclusive.  The  fibres  of  the  glosao-pharyngeal  have  been  proved  experi- 
mentally to  end  in  the  circum vallate  papillae  at  the  posterior  part  of  the 
tongue ;  but  no  case  has  been  recorded  in  which  an  injury  to  the  roots  of 
the  nerve  has  impaired  taste  in  this  part,  except  one  recorded  by  Pope, 
in.  which  an  aneurysm  of  the  vertebral  artery  compressed  the  roots  of  the 

left  glosso-pharyngeal  nerve, 
caused  complete  loss  of 
taste  in  the  left  half  of  the 
tongue  posteriorly,  and  in- 
complete loss  in  the  anterior 
half.  On  the  other  hand, 
there  are  cases  on  record  in 
which  the  glosso-pharyn- 
geal was  paralysed  and  taste 
was  unimpaired,  and  also 
cases  in  which  paralysis  of 
the  fifth  nerve  produced  loss 
of  taste  in  both  the  anterior 
and  posterior  parts  of  the 
tongue.  It  has  been  ob-. 
served  that  in  some  cases 
of  middle  ear  disease  the 
sense  of  taste  was  lost  at 
the  back  of  the  tongue,  the 
tympanic  plexus,  which 
includes  Jacobson's  nerve, 
having  been  injured  by  the 
disease.  It  is  possible,  of 
course,  that  in  these  cases 
the  chorda  tympani  was 
also  injured.  Gowers  sup- 
poses that  the  taste  fibres  from  the  back  of  the  tongue  must  leave  the 
ninth  nerve  at  its  petrosal  ganglion,  then  pass  by  Jacobson's  nerve  through 
the  tympanic  plexus,  and  thence  through  the  small  superficial  petrosal  and 
the  otic  ganglion  to  the  third  division  of  the  fifth  nerve. 

Anaesthesia  of  the  pharynx  is  produced  by  a  lesion  of  the  glosso-pharyn- 
geal nerve,  and  may  contribute  to  the  difficulty  of  swallowing.  This 
anaesthesia  also  extends  to  the  upper  part  of  the  pharynx,  the  Eustachian 
tube,  and  the  tympanic  cavity,  which  are  supplied  with  common  sensation 
by  the  glosso-pharyngeal  nerve.  The  movements  of  the  oesophagus 
may  be  slightly  impaired  by  paralysis  of  this  nerve,  since  it  has  been 
shown  that,  after  section  of  the  nerve,  the  muscles  of  the  oesophagus 
remain  in  a  state  of  tonic  contraction  for  some  time.  When  the  tympanic 
plexus  is  injured  in  middle  ear  disease,  there  may  be  a  disturbance  of 
the  secretion  from  the  parotid  gland. 


Fig.  12. — Diagram  to  show  the  mode  of  origin  of  the  hypo- 
glossal and  vago-glosso-pharyugeal  nerves  from  the 
medulla. 
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Prognosis. — The  prognosis  depends  upon  the  natm-e  of  the  lesion. 
"When  the  paralysis  occurs,  as  it  nearly  always  does,  in  association  with 
paralysis  of  the  neighboming  nerves  in  chronic  or  acute  bulbar  disease, 
the  prognosis  is  very  gi"ave.  It  is  better,  however,  when  syphilis,  middle 
ear  disease,  or  the  functional  neuroses  are  the  cause  of  the  condition. 

Treatment. — Very  little  can  be  done  for  paralysis  due  to  a  lesion  in 
the  medulla.  Electricity  may  be  employed,  and  a  course  of  iodide  of 
potassium  may  benefit  the  patient  temporarily.  Antisyphilitic  remedies 
are  to  be  employed  when  specially  indicated,  and  the  local  condition  must 
be  treated  when  the  middle  ear  is  diseased.  Hysterical  and  hypochondriacal 
paralysis  will  yield  to  the  general  treatment  of  these  conditions. 

THE  TENTH  NEEVE. 

Paralysis. 

Etiology  and  pathology. — Paralysis  of  the  vagus  may  be  due  to 
affections  of  the  nucleus  or  of  the  nerve  trunk.  The  nuclear  lesions  are 
softening,  haemorrhage,  tumour,  or  degeneration  caused  by  tabes,  multiple 
sclerosis,  bulbar  paralysis,  or  syringomyelia.  The  lesions  which  affect  the 
nerve  may  occur  near  the  roots  or  in  the  further  course.  Near  the  roots 
we  find  meningitis,  especially  the  syphilitic  variety;  growths  from  the 
meninges  or  bones ;  caries  (syphilitic  more  especially)  of  the  bones ;  and 
aneurysm  of  the  vertebral  artery. 

In  the  neck,  the  nerve  may  be  injured  by  punctured  or  gunshot  wounds, 
or  during  operations,  such  as  the  removal  of  glands,  of  tmnours  of  the 
neck,  or  an  enlarged  thyroid  gland,  or  ligature  of  the  carotid  artery. 
Pressui'e  from  tumours  or  glands  is  most  Hkely  to  occur  near  the  base  of 
the  skull  or  at  the  upper  part  of  the  thorax.  Within  the  thorax,  aneurysm 
of  the  great  vessels  or  enlargement  of  the  mediastinal  glands  may  compress 
the  nerve,  especially  its  recurrent  laryngeal  branches,  or  it  may  be  included 
in  pleuritic  or  pericarditic  thickenings  or  in  mahgnant  growths  in  the 
mediastinum.  Toxic  or  infective  neuritis  may  cause  paralysis.  The 
neuritis  may  be  due  to  alcoholism  or  lead-poisoning,  or  may  appear  as  a 
complication  or  sequel  of  an  acute  infective  disease,  most  commonly  after 
diphtheria,  typhoid  fever,  and  septicaemia.  Neuromata  in  the  course  of  the 
nerve  may  impair  its  function. 

Symptoms. — The  course  and  distribution  of  the  vagus  are  so  exten- 
sive, and  its  functions  so  numerous  and  important,  that  the  symptoms 
produced  by  a  lesion  affecting  it  are  necessarily  very  variable  and  very 
complex.  When,  in  addition,  we  consider  the  frequency  with  which  other 
nerves  are  implicated  in  the  same  lesion,  it  will  be  seen  that  the  symp- 
tomatology of  affections  of  the  vagus  may  become  exceedingly  involved.  The 
symptoms  may  be  classified  according  to  the  part  of  the  vagus  affected ; 
the  main  trunk,  or  the  lar}mgeal,  pharyngeal,  pulmonary,  cardiac,  oeso- 
phageal, or  gastric  branches. 

Laryngeal  branches. — The  fibres  of  the  vagus  which  supply  the  larynx 
are  all  derived  from  the  internal  branch  of  the  accessory  nerve ;  they  pass 
to  the  larynx  as  the  superior  and  inferior  (or  recurrent)  laryngeal  nerves. 
In  bilateral  paralysis  of  both  these  nerves,  the  vocal  cords  assume  the 
cadaveric  position,  they  become  slightly  and  equally  separated  from  each 
other.  There  is  no  movement  on  inspii'ation  or  attempted  phonation,  the 
voice  and  the  power  of  explosive  cough  are  completely  lost,  and  there  may 
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be  stridor  on  inspiration  if  the  current  of  air  approximates  the  cords.  This 
condition  is  not  common,  and  is  only  found  in  central  lesions  where  the 
nuclei  are  affected.  When  one  cord  only  is  paralysed,  it  remams  motion- 
less in  a  position  of  slight  abduction,  and  may  become  concave  at  its  edge, 
thin  and  atrophied.  The  other  cord  acts  normally  on  inspii'ation  and 
phonation,  or  it  may  even  cross  the  middle  line.  The  voice  in  this  case  is 
hoarse,  feeble,  and  low-pitched.  There  is  no  stridor,  and  in  cases  where 
the  paralysis  is  slight  the  power  of  explosive  cough  may  be  preserved. 

In  many  cases  the  paralysis  of  the  muscles  of  the  larynx  is  partial, 
some  of  them  being  left  unaffected.  The  chief  abductors  of  the  larynx, 
the  crico-arytenoidei  postici,  are  of  all  the  laryngeal  muscles  the  earliest 
and  most  severely  affected.  "When  they  are  paralysed  on  both  sides,  the 
cords  are  approximated,  and  the  power  of  al3duction  is  lost  almost  entirely. 
Diu'ing  phonation  or  coughing  they  approach  each  other  more  closely,  but 
the  normal  recession  during  inspiration  does  not  take  place.  In  a  case 
which  has  lasted  some  tune  the  glottis  may  become  further  narrowed  by 
contracture  of  the  adductors.  The  voice  is  not  affected,  since  the  cords  are 
in  the  position  for  phonation,  and  coughing  takes  place  normally.  On 
inspiration,  not  only  do  the  cords  not  separate,  but  there  is  actual  approxi- 
mation by  the  current  of  entering  air,  and  consequently  inspiration  is 
lengthened  and  loud  stridor  produced.  There  is  no  expiratory  stridor. 
The  condition  is  a  serious  one,  as  is  shown  h^  the  appearance  of  the 
patient.  The  larynx  works  violently  up  and  down;  there  is  urgent 
dyspnoea,  the  face  is  livid,  and  the  lips  cold.  A  slight  catarrh  of  the 
larynx  may  at  any  moment  entirely  close  the  glottis,  and  immediate 
tracheotomy  be  necessary.  The  absence  of  expiratory  stridor,  and  the 
preservation  of  the  voice,  distinguish  this  condition  from  laryngeal  spasm. 

When  the  abductor  is  paralysed  on  one  side  only,  the  opposite  one  con- 
tinues to  act,  and  the  symptoms  are  not  at  aU  marked  as  a  rule,  dyspnoea 
and  stridor  being  absent,  or  only  very  slight. 

When  the  adductors  of  the  larynx  are  paralysed,  the  cords  cannot  be 
approximated  beyond  the  cadaveric  position  in  phonation,  but  can  be  fuUy 
abolucted  dui'ing"^inspiration.  There  is  no  stridor,  the  voice  is  lost,  but  the 
patient  can  cough,  and  in  cases  of  hysterical  aphonia  may  be  able  to  sing. 

Pharyngeal  branches. — The  pharyngeal  branches  of  the  vagus  reach 
the  pharynx  by  way  of  the  pharjTigeal  plexus.  Their  paralysis  gives  rise 
to  great  difficulty  in  swallowing,  as  the  food  is  not  properly  grasped  by  the 
constrictors.  Pulpy  food  is  more  easily  swallowed  than  either  flmds  or 
solids.  When  the  superior  constrictor  alone  is  paralysed,  the  action  of  the 
middle  sphincter  is  said  to  force  the  food  into  the  nose.  This  might  occur 
if  the  palate  were  also  paralysed,  but  is  not  likely  to  happen  as  long  as  the 
palate  is  unaffected.  Choking  and  spasm  of  the  larynx  from  irritation  by 
particles  of  food  are  very  common.  In  unilateral  paralysis  of  the  pharynx, 
the  difficulty  in  swallowing  is  much  less.  In  two  such  cases,  Erb  describes 
a  dilatation  of  the  pharynx,  posteriorly  and  externally,  on  the  paralysed 
side;  but  in  another  case  the  affected  half  of  the  pharynx  was  contracted, 
and  showed  a  bulging  forward. 

Pulmonary  branches. — The  pulmonary  branches  of  the  vagus  contain 
both  efferent  and  afferent  fibres,  and  join  with  branches  from  the  inferior 
cer\T.cal  and  great  dorsal  sympathetic  ganglia  and  the  cardiac  plexus  to 
form  the  pulmonary  plexus.  Experiments  on  animals  have  shown  that 
these  fibres  are  of  two  kinds,  regulating  and  inhibitory. 

In  man,  injury  to  or  section  of  one  vagus  does  not  appear  to  produce 
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marked  effects  on  respiration ;  but  there  are  some  cases  on  record  in  which 
section  of  the  vagus  produced  slow,  deep  snoring,  laboured  breathing, 
laryngismus,  hoarseness  or  complete  loss  of  voice,  changes  in  breath- 
sounds  on  the  affected  side,  dyspnoea,  threatening  suffocation,  and  small 
rapid  pulse.  The  pneumonic  patches  in  the  lung  seen  so  frequently  after 
injury  to  the  vagus,  are  thought  by  many  to  be  due  merely  to  the  presence 
of  particles  of  food  which  have  passed  through  the  paralysed  larynx. 
This  is  the  more  likely,  as  the  congestion  or  oedema  are  not  invariable.  In 
some  cases  of  tachycardia  associated  with  emphysema,  the  condition  is 
probably  the  result  of  some  affection  (neuritis  (?))  of  the  vagus  which 
caused  contraction  of  the  bronchial  muscles.  Hiccough,  which  is  produced 
by  clonic  spasm  of  the  diaphragm,  is  undoubtedly  originated  in  many 
cases  by  some  disorder  of  the  respiratory  centre ;  and  the  same  may  be 
said  of  many  cases  of  periodic  asthma. 

Cardiac  branches. — The  fibres  which  pass  from  the  vagus  to  the  cardiac 
plexus  exert  a  continuous,  regulating,  and  an  inhibitory  influence  on 
the  heart,  as  is  proved  by  the  fact  that  paralysis  of  the  vagus  greatly 
accelerates  the  heart's  action,  whereas  stimulation  of  the  nerve  greatly 
reduces  its  rate.  It  has  been  possi1)le  in  a  few  cases  to  stimulate  the  nerve 
by  pressing  directly  upon  it  in  the  neck,  or  by  compressing  a  tumour  in 
which  the  nerve  was  involved.  The  heart  can  thus  be  slowed,  or  even 
arrested  for  one  or  two  beats.  In  some  toxic  conditions  also,  gout 
especially,  the  vagus  is  stimulated,  and  the  heart-beats  slowed. 

The  acceleration  of  the  heart  may  be  due  to  atrophy  of  the  vagus  from 
compression  by  a  tumour  or  enlarged  glands,  or  it  may  be  brought  on  by 
inclusion  of  the  nerve  in  a  ligature  during  operation,  or  it  may  be  due  to  a 
parenchymatous  neuritis  occurring  as  sequel  to  an  acute  infective  disease, 
such  as  diphtheria,  typhoid,  or  influenza.  In  these  cases  the  heart  may 
beat  from  90  to  150  or  even  200  in  the  minute,  and  the  pulse  is  soft 
and  full. 

Angina  pectoris  has  occurred  in  some  cases  in  which  the  branches  of 
the  vagus  were  involved  in  disease  of  the  cardiac  plexuses  ;  and  one  case  of 
neuritis  of  one  vagus  is  mentioned  in  which  pseudo-anginal  attacks  were 
present.  Experiments  on  birds  have  proved  that  the  vagus  contains  trophic 
fibres  for  the  heart,  and  in  man  also  the  cardiac  muscle  has  shown  fatty 
degeneration  after  disease  of  the  vagus. 

CEsophageal  branches. — Paralysis  of  the  oesophageal  branches  of  the 
vagus  may  cause  some  difficulty  in  swallowing,  and  give  rise  to  symptoms 
resembling  those  of  stricture.  The  passage  of  a  bougie  serves  to  dis- 
tinguish the  conditions.  Spasm  of  the  oesophagus  occurs  much  more 
frequently. 

G-astric  branches. — Since  the  vagus  is  the  sensory,  and  to  some  extent 
also  the  motor  nerve  of  the  stomach,  it  follows  that  disease  in  its  course 
may  produce  marked  gastric  symptoms.  The  appetite  may  be  greatly 
impaired  or  lost,  but  may  be  distinctly  increased,  and  in  some  cases  is 
insatiable.  It  may  be  quite  normal.  Vomiting  may  occur,  either  from  a 
central  cause  such  as  meningitis,  from  interference  with  the  nerve  in  its 
course,  or  with  its  end-branches  in  the  stomach,  or,  lastly,  from  irritation  of 
the  branch  supplying  the  external  auditory  meatus.  In  some  cases  there 
is  intense  neuralgic  pain  in  the  stomach.  This  is  especially  common  in 
hysterical  patients,  and  is  accompanied  by  other  symptoms  of  a  vagus 
neurosis,  such  as  vomiting,  abnormal  pulse,  and  lowered  sensibihty  in 
the  larynx  and  pharynx.     The  pain  is  in  such  cases  independent  of  meals. 
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The  gastric  crises  of  tabes  are  probably  due  to  a  lesion  in  the  vagus, 
either  in  the  nerve  or  its  nucleus  in  the  medulla. 

Diagnosis. — The  diagnosis  of  paralysis  of  the  vagus  may  be  very 
easy  or  it  may  be  extremely  difficult,  according  to  the  seat,  extent,  and 
character  of  the  lesion,  and  the  condition  of  the  neighbouring  nerves  and 
nuclei.  The  points  which  guide  us  in  forming  a  diagnosis  are  the  conditions 
present  in  the  larynx,  the  lungs,  the  heart,  and  the  stomach,  which  should 
all  be  carefully  examined.  When  an  injury  or  operation  in  the  neck  is 
followed  by  laryngeal  paralysis,  or  by  some  of  the  other  symptoms  already 
described  as  dependent  upon  injmy  to  the  vagus,  the  diagnosis  is  easy  ;  but 
there  are  other  cases  in  which  the  lesion  is  not  so  evident,  and  the  paralyses 
are  variable  and  atypical,  which  require  careful  investigation. 

The  neck  and  mediastinum  should  be  examined  for  tumours  or  enlarged 
glands,  or  for  increase  in  the  size  of  the  thyroid  gland.  Failing  these,  it 
may  be  possible  to  obtain  a  history  of  recent  diphtheria,  influenza,  or 
typhoid  fever,  and  evidences  of  alcoholism,  syphilis,  or  lead-poisoning 
should  be  sought  for.  If  the  disease  be  intracranial,  some  of  the  other 
nerves  rising  from  the  medulla  are  usually  affected,  and  the  chronic  nervous 
diseases  affecting  the  medulla,  bulbar  paralysis,  lateral  sclerosis,  or  tabes, 
show  characteristic  symptoms  which  would  serve  to  distinguish  them.  If 
there  is  no  evidence  of  a  gross  lesion  anywhere  throughout  the  course  of 
the  nerve,  the  paralysis  will  probably  be  due  to  hysteria,  neurasthenia,  or 
hypochondriasis,  or  may  be  reflex  fi'om  irritation  of  the  digestive  tract. 

Owing  to  the  very  long  course  of  the  branches  of  the  vagus,  it  is  more 
common  for  one  or  more  of  them  to  be  affected  than  for  the  trunk  to  be 
involved  as  a  whole.  Laryngeal  paralysis,  especially  the  unilateral  form, 
due  to  lesions  affecting  the  recurrent  lar}Tigeal  branch  of  the  vagus,  is  the 
paralysis  which  occurs  most  commonly  alone,  but  the  gastric,  pulmonary, 
or  cardiac  branches  may  be  affected  separately,  or  the  roots  of  the  nerve 
within  the  cranium. 

In  cases  of  laryngeal  paralysis,  there  are  usually  signs  of  intra-thoracic 
disease ;  and  when  the  roots  are  affected,  some  of  the  neighboui'ing  nerves 
are  almost  invariably  implicated.  The  position  of  the  lesion  is  thus 
marked  out  by  the  symptoms  produced.  If  one  branch  only  is  paralysed — 
the  recuiTcnt  laryngeal,  for  instance — the  paralysis  will  be  limited  to  the 
area  it  supplies.  If  the  whole  trunk  is  affected  high  in  the  neck,  it  is 
sho^vn  by  the  presence  of  abnormalities  in  the  rate  of  the  heart  and 
respiration;  and  probably  vomiting  is  also  present  in  addition  to  the 
laryngeal  paralysis.  When  the  roots  are  mvolved  in  a  lesion,  the  hypo- 
glossal and  glosso-phar}Tigeal  nerves  are  usually  implicated  also.  When 
the  lesion  is  bilateral,  it  is  as  a  rule  within  the  medulla,  affecting  both 
nuclei. 

Prognosis. — The  prognosis  in  paralysis  of  the  vagus  depends  upon 
the  character  of  the  lesion.  It  is  very  grave  when  the  condition  occurs  as 
extension  of  a  chronic  disease  of  the  medulla,  such  as  bulbar  paralysis 
or  tabes;  or  when  the  nerve  is  pressed  upon  by  tumour  in  the  neck,  or 
by  aneurysm,  timiours,  enlarged  glands,  or  pleural  or  pericardial  effusion 
within  the  thorax.  It  is  also  grave  when  the  paralysis  occurs  during  or 
as  a  sequel  to  an  acute  infective  disease.  On  the  other  hand,  the 
prognosis  is  fairly  good  when  the  affection  of  the  vagus  is  part  of  a 
functional  disease,  or  is  due  to  syphilis,  or  to  a  tuberculous  disease  of  glands 
which  is  amenable  to  treatment,  medical  or  surgical. 

As  already  said,  atrophy  or  section  of  one  vagus  may  produce  little  or 
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no  effect  in  man,  but  still  it  must  be  regarded  as  a  grave  condition.  In 
laryngeal  paralysis,  the  prognosis  is  grave  when  the  abductors  of  the 
larynx  (the  crico-arytenoidei  postici)  are  affected,  as  there  is  great  danger 
oi  suffocation. 

Treatment. — Since  paralysis  of  the  vagus  is  always  secondary  to 
some  other  disease  or  lesion,  its  treatment  must  be  the  treatment  of  its 
cause.  Therefore,  in  syphilitic  cases,  antisyphilitic  remedies  must  be 
employed,  and  when  tuberculous  glands  are  the  cause  of  the  paralysis, 
general  treatment  with  cod-liver  oil,  iodide  of  iron  is  indicated,  or,  when 
necessary,  excision  of  the  diseased  glands.  The  treatment  of  the  functional 
affection  of  the  nerve  will  be  discussed  in  the  articles  on  Hysteria,  etc. 
Polyneuritis  due  to  alcoholism  or  to  acute  infective  disease  is  best  treated 
by  stimulating  drugs,  subcutaneous  injections  of  camphor  or  strychnine 
being  most  useful.  In  the  infective  diseases,  wine,  or  alcohol  in  any  form, 
is  often  of  great  use.  Where  the  paralysis  is  evidently  a  reflex  neurosis, 
-attention  should  be  paid  to  the  digestive  tract  and  uterus,  and  any 
abnormalities  there  corrected  if  possible.  If  intestinal  worms  are  present, 
a  vermifuge  or  vermicide  should  be  used.  Any  malposition  of  the  uterus 
should  be  rectified,  and  if  a  floating  kidney  be  the  irritating  agent,  it  should 
be  secured  in  some  way.  Chronic  diseases  of  the  medulla  must  be  treated 
generally  as  indicated  under  the  different  diseases. 

The  paralyses  of  the  larynx,  if  the  nerve  or  nucleus  is  not  completely 
destroyed,  are  often  very  greatly  benefited  by  the  use  of  electricity.  This 
is  given  either  by  appljing  one  pole  to  the  interior  of  the  larynx,  or  by 
a,pplying  both  poles  to  the  outside  of  the  neck.  The  intralaryngeal  method 
is  exceedingly  painful  to  the  patient,  can  only  be  borne  for  a  few  seconds, 
and  is  difficult  and  tedious  of  application.  Great  care  must  be  exercised, 
especially  in  abductor  paralysis,  as  the  current  may  produce  adductor 
spasms  and  occlude  the  glottis.  The  application  to  the  neck  is  much  less 
painful,  and  can  be  borne  for  an  indefinite  time.  The  positive  pole  is 
usually  apphed  behind  the  jaw,  and  the  negative  pole  is  passed  up  and 
down  the  larynx  and  trachea.  Either  the  faradic  or  the  voltaic  current 
may  be  used.  The  former  is  of  great  value  in  functional  affections  of  the 
nerves,  but  in  organic  lesions  only  voltaism  is  of  use.  The  greater  part  of 
the  effect  is  said  to  be  due  to  the  stimulation  of  the  sensory  nerves. 
Massage  of  the  larynx,  using  the  finger  and  thumb  to  compress  it,  is 
often  of  very  great  value,  as  are  also  regulated  exercises  in  the  use  of  the 
voice.  If  gi'eat  dyspnoea  should  occur  while  the  larynx  is  paralysed, 
tracheotomy  must  be  immediately  performed. 

Spasm  of  the  Laeyis'x. 

Etiology  and  pathology. — In  this  condition  there  is  a  sudden 
contraction  of  some  of  the  muscles  of  the  larynx,  which  may  last  a  time, 
varying  from  a  few  seconds  to  two  minutes.  The  adductors  are  affected 
much  more  frequently  than  the  abductors,  since  they  are  not  only  the 
more  powerful  set  of  muscles,  but  are  also  more  fully  and  directly  con- 
nected with  the  reflex  mechanism  of  the  glottis.  In  the  normal  condition, 
irritation  of  the  glottis,  local,  reflex,  or  central,  produces  closm^e,  by  con- 
traction of  the  adductors. 

Children  are  more  liable  than  adults  to  spasm  of  the  larynx,  because  of 
the  greater  irritability  of  their  nervous  system,  and  among  children  rickets 
is  a  strongly  predisposing  condition.     In  both  adults  and  children,  local 
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affections  of  the  lar}Tix  and  trachea  and  remote  affections  in  the  nervous, 
digestive,  or  generative  systems  may  be  immediate  causes.  The  attacks 
come  on  most  frequently  during  the  night,  when  the  reflexes  are  freed 
from  the  control  of  the  cerebral  centres,  and  are  more  apt  to  occur  in  the 
colder  months  of  the  year,  from  October  to  May. 

Symptoms. — There  are  several  varieties  of  the  spasm,  differing  in 
their  cause  and  their  symptoms.  Laryngismus  stridulus  is  the  name  given 
to  the  simple  spasm  of  the  glottis  which  is  common  in  rickety  children. 
It  is  doubtful  how  far  the  spasm  is  connected  with  tetany,  the  convulsive 
disease  which  appears  in  the  same  class  of  cases,  but  the  two  conditions 
are  sometimes  associated,  and  are  probably  due  to  a  common  cause, 
namely,  the  excessive  irritabihty  of  the  nervous  system.  There  is  no 
doubt  that  lar^mgismus  differs  merely  in  degree  from  the  general  con- 
vulsions which  occur  so  readily  in  rickety  children.  The  spasm  seldom 
appears  before  the  age  of  4  months  or  after  2  years.  The  immediate  cause 
may  be  a  fright,  a  painful  impression,  or  some  digestive  disorder.  Some- 
times no  cause  is  apparent.  The  child  turns  suddenly  pale  or  livid ;  there 
are  violent  inspiratory  efforts,  involving  the  extraordinary  muscles  of 
inspiration,  but  no  ak  passes  the  glottis  for  a  few  seconds,  or  even  a 
mmute.  Then  the  spasm  relaxes,  the  air  enters  with  a  sudden  harsh 
"  crow  "  or  stridor,  and  the  child  is  apparently  well  again.  If  the  spasm 
lasts  for  more  than  two  minutes  the  child  may  die  asphyxiated. 

The  paroxysmal  lar}Tigeal  spasm  of  adults  is  evidently  akin  to  asthma. 
The  attacks  come  on  at  night  during  sleep.  The  patient  wakes  suffocating,, 
breathes  with  the  utmost  difhculty  and  with  a  loud,  harsh,  laryngeal  stridor, 
which  lasts  for  a  few  minutes.  In  severe  cases  the  patient  appears  to  be 
at  the  point  of  death.  These  attacks  may  recur  at  mtervals  for  years. 
They  form  the  laryngeal  crises  of  locomotor  ataxia.  Gowers  states  that 
they  have  been  known  to  take  the  place  of  attacks  of  migraine. 

In  epilepsy  the  onset  of  the  fit  is  by  a  spasm  of  the  larynx  producing 
the  well-known  "  cry  " ;  and  in  hydrophobia  there  is  weU-marked  spasm  of 
the  glottis.  In  hysteria  the  laryngeal  spasm  may  be  paroxysmal,  or, 
more  rarely,  continuous.  There  is  loud  inspiratory  and  expiratory  stridor, 
accompanied  by  characteristic  hysterical  rapid  breathing.  It  as  sometimes 
difficult  to  distinguish  the  condition  from  hysterical  paralysis  of  the 
adductors,  but  in  the  latter  case  inspiration  is  noiseless,  and  there  is 
usually  paralysis  or  anaesthesia  elsewhere.  Spastic  aphonia  is  a  functional 
spasm  of  the  larymx,  brought  on  by  the  attempt  to  speak.  At  first  it  is 
impossible  for  the  patient  to  speak  at  all,  and  when  he  does  so  the  sound 
of  the  voice  is  altered,  until  by  a  strong  effort  he  overcomes  the  difficulty. 
In  other  respects  the  larynx  is  quite  normal ;  it  is  only  when  speech  is 
attempted  that  the  spasm  comes  on.  The  condition  is  thought  to  be  allied 
to  writer's  cramp.  G-erhardt  quotes  the  case  of  a  man  who  in  earlier  days- 
had  had  writer's  cramp,  and  who  at  the  age  of  50  learned  to  play  the  flute. 
The  attempt  to  blow  the  flute  brought  on  a  spasm  of  the  larj-nx  and  an 
involuntary  voice  sound. 

Treatm.ent. — -The  treatment  of  laryngismus  stridulus  is  of  some 
importance.  During  the  attack,  if  asphyxiation  threaten,  the  phrenic 
nerve  may  be  faradised,  or  the  larynx  catheterised,  or  the  chest  com- 
pressed to  produce  expiration.  If  the  child  is  abeady  suffocated,  these 
measures,  combined  with  insufflation  of  air  through  the  tube  in  the  larynx, 
may  be  continued  for  some  time,  as  in  other  cases  of  asphyxia.  Between 
the  attacks,  sedatives  (belladonna,  morphine,  chloral)  may  be  given,  or 
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bromide  in  small  doses.  The  general  health  and  any  remote  morbid 
conditions  should  be  attended  to  in  order  to  remove  the  cause  of  the  spasm. 
The  rachitis  should  be  treated  by  the  usual  remedies.  In  adults  the 
treatment  does  not  need  to  be  so  active.  Stimulation  of  the  skin  by  cold 
water  or  mustard  may  check  the  attacks,  or  the  pharynx  and  larynx  may 
be  painted  with  cocaine.  Chloroform  may  be  inhaled  in  very  acute  cases. 
As  in  children,  any  exciting  cause  should  be  looked  for  and  removed. 

The  spasm  which  occm^s  in  epilepsy,  hysteria,  and  tabes  must  be  treated 
as  the  disease  indicates. 


THE  ELEVENTH  NEEVE. 

The  nerve  may  be  divided  into  two  parts  :.  an  external  division,  or 
spinal  accessory  proper,  which  arises  from  the  spinal  cord,  from  the  first 
to  the  sixth  cer^dcal  segment,  and  which  supplies  the  sterno-mastoid 
and  the  greater  part  of  the  trapezius  muscles;  and  an  internal  or 
vagus  accessory,  which  takes  its  origin  in  the  lower  part  of  the  medulla, 
joins  the  vagus  nerve,  and  sends,  through  it,  inhibitory  fibres  to  the 
heart,  motor  fibres  to  the  levator  palati,  azygos  uvulae,  some  of  the 
constrictors  of  the  pharynx,  and  the  intrinsic  laryngeal  muscles.  Some 
authors  deny  that  it  supplies  the  larynx. 

Paealysis. 

Etiology  and  pathology. — The  nerve  may  be  affected  at  its 
origin  from  the  cord  or  medulla,  within  the  vertebral  canal,  at  the  foramen 
magnum,  or  in  its  extracranial  course.  .  The  nucleus  may  be  affected  by 
the  extension  upward  of  chronic  diseases  of  the  cord,  such  as  progressive 
muscular  atrophy,  amyotrophic  lateral  sclerosis,  locomotor  ataxia,  syringo- 
myelia, and  by  syphilis.  Within  the  vertebral  canal  the  nerve  may 
be  injured  by  caries,  tumom^s,  fractures  or  dislocations  of  the  cervical 
vertebrae.  At  the  foramen  magnum  it  may  be  compressed  by  meningitis 
or  tumours.  Extracranially  it  may  be  injured  by  gunshot  wounds, 
stabs,  or  operations ;  by  pressure  of  tumours,  enlarged  or  suppurating 
glands ;  and  it  may  be  affected  by  rheumatic  neuritis  from  exposure  to 
draught  or  wet  cold. 

Symptoms. — When  the  spinal  accessory  proper  or  external  branch 
of  the  nerve  is  alone  paralysed,  only  the  two  muscles  which  it  supplies 
are  affected,  namely,  the  trapezius  and  sterno-mastoid.  The  extent  of 
supply  to  the  trapezius  appears  to  vary  in  different  cases.  This  muscle  is 
usually  said  to  act  in  tliree  different  parts — the  upper  actnig  on  the 
clavicle  and  tip  of  the  acromion  process  (the  vJtimum  moriens  of 
Duchenne),  the  second  on  the  acromion  and  outer  portion  of  the  tip  of  the 
scapula,  the  third  on  the  inner  part  and  base  of  the  scapula.  These  parts, 
which  do  not  act  alike,  may  be  paralysed  together  or  separately. 

Unilateral  paralysis. — In  a  typical  case  of  unilateral  paralysis,  the 
head  may  be  slightly  inclined  to  the  paralysed  side  (though  this  is  not 
admitted  by  Gowers),  and  the  chin  may  be  somewhat  tilted  up.  The  sterno- 
mastoid  muscle  on  the  affected  side  is  atrophied,  and  may  be  reduced  to 
a  thin,  flabby  cord,  with  correspondmg  flattening  of  that  side  of  the  neck. 
Movement  of  the  head  towards  the  sound  side  is  impaired. 

When   the   trapezius  is   paralysed  as  a  whole,  the  shoulder  on  the 
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affected  side  droops  downward  and  forward,  and  the  tip  of  the  acromion  is 
farther  from  the  middle  line  than  in  the  normal  condition.  The  curve 
from  the  mastoid  to  the  tip  of  the  shoulder  is  much  more  concave  than 
on  the  healthy  side,  the  upper  part  presenting  almost  a  vertical  line  from 
the  occiput.  The  scapula  is  displaced  outwards,  and  its  vertebral  border 
is  oblique,  the  superior  extremity  being  farther  out  than  the  inferior. 
When  the  arm  is  raised,  the  scapula  moves  outward  as  a  whole;  but,  in 
contrast  to  the  position  it  assumes  when  the  serratus  magnus  is  paralysed, 
it  remains  closely  applied  to  the  thorax.  When  the  attempt  is  made  to 
raise  the  shoulder,  the  affected  side  does  not  rise  so  high  as  the  other,  and 
the  levator  anguli  scapulte  is  seen  standing  out  strongly.  The  arm  can  be 
raised  above  the  horizontal  plane,  but  has  not  nearly  such  extensive 
upward  movement  as  the  sound  arm,  even  although  the  deltoid  and 
serratus  magnus  are  healthy.  The  upward  movement  is  more  extensive 
when  the  first  or  clavicular  part  of  the  trapezius  is  spared. 

Bilateral  paralysis. — In  bilateral  paralysis  the  scapulae  cannot  be  ap- 
proximated towards  the  middle  line  owing  to  paralysis  of  the  lowest  part 
of  the  trapezius,  and  when  this  movement  is  attempted  the  rhomboids  and 
the  levatores  anguli  scapulae  act  and  bring  the  lower  part  of  the  vertebral 
borders  of  the  two  scapulae  together,  but  leave  the  upper  parts  widely 
separated.  The  forward  projection  of  the  clavicles  causes  the  chest  to  be 
markedly  deepened,  and  the  hollows  above  the  clavicles  are  accentuated. 
The  spinal  column  is  curved,  and  the  contours  of  the  sterno-mastoid  and 
trapezius  are  lost,  owing  to  their  atrophy.  The  head  is  kept  in  the  middle 
line,  tends  to  fall  forward,  and  can  hardly  be  moved  from  side  to  side, 
especially  if  the  chin  be  raised.  The  electrical  reactions  vary  according  to 
the  severity  of  the  lesion,  from  a  mere  quantitative  diminution  to  the 
reaction  of  degeneration. 

When  the  vagus  accessory  or  external  branch  of  the  nerve  is  paralysed, 
both  palate  and  larynx  are  affected  on  the  same  side,  and  the  pulse  rate  is 
accelerated.  The  palate  is  broader  on  the  affected  side,  hangs  lower  down, 
and  the  uvula  is  drawn  to  the  sound  side.  The  voice  is  nasal,  and,  when 
the  larynx  is  affected,  is  also  hoarse  and  whispering.  There  is  difficulty 
in  swallowing;  many  attempts,  accompanied  by  movements  of  the  head, 
being  necessary  to  convey  the  bolus  to  the  pharynx.  Choking,  coughing, 
and  regurgitation  of  fluids  through  the  nose  are  common.  When  the 
larynx  is  affected,  the  crico-arytenoideus  posticus  is  first  and  most  com- 
pletely paralysed.  The  vocal  cord  on  one  side  is  stationary  in  the  middle 
line,  and  may  be  thin  and  atrophied ;  the  sound  cord  may  encroach  upon 
the  opposite  side  during  phonation.  The  voice  is  low  and  hoarse.  Loud, 
forcible  coughing  is  impossible.  The  acceleration  of  the  heart-beats  in  a 
case  of  unilateral  paralysis  of  the  cardiac  fibres  of  the  accessory  nerve 
is  not  very  marked,  the  rate  usually  rising  to  80  or  90.  In  bilateral 
paralysis  it  is  more  marked,  rising  as  high  as  100  beats  per  minute. 

Diagnosis. — The  diagnosis  in  the  case  of  paralysis  of  the  accessory 
nerve  is  determined  by  careful  examination  of  the  muscles  it  supplies,  the 
position  and  power  of  movement  of  the  head  and  shoulders,  and  the 
condition  of  the  palate  and  the  larynx.  It  can  be  distinguished  from 
contracture  of  the  sterno-mastoid  by  the  free  passive  movement  present 
in  the  neck,  and  from  contracture  of  the  rhomboids  by  the  free  passive 
movement  of  the  scapula,  and  the  position  of  the  shoulder.  In  contraction 
of  the  rhomboids  the  outer  angle  of  the  scapula  is  at  the  normal  height, 
or  even  raised.     In  idiopathic  muscular  atrophy  the   sterno-mastoid   is 
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usually  normal,  as  are  also  the  muscles  supplied  by  the  internal  branch  of 
the  accessory  nerve,  but  other  muscles  of  the  shoulder  girdle  are  involved. 
There  are  also  some  cases  of  partial  or  complete  congenital  defect  in  the 
trapezius  which  might  ndslead,  but  in  such  cases  the  sterno-mastoid  is 
always  normal.  The  electrical  reactions  would  also  point  to  the  position 
and  nature  of  the  lesion. 

The  position  of  the  lesion  may  be  determined  by  the  muscles  affected. 
If  the  trapezius  is  paralysed  alone,  the  nerve  must  be  injured  after  it  has 
passed  through  the  sterno-mastoid.  If  the  sterno-mastoid  is  also  affected, 
the  trunk  of  the  external  branch  must  be  injured,  and  when  the  larynx 
and  palate  are  also  paralysed  the  lesion  must  be  intracranial.  In  some 
cases  the  palate  and  larynx  are  affected  alone  and  in  varying  degree,  a 
condition  found  in  diseases  of  the  medulla  or  meninges  affecting  the  grey 
matter  or  the  roots  at  their  point  of  emergence.  In  such  cases  some  of 
the  other  nerves  are  also  usually  implicated.  "When  the  lesion  is  supra- 
nuclear the  sterno-mastoid  and  the  clavicular  part  of  the  trapezius  are 
said  to  escape  paralysis. 

Prognosis. — When  paralysis  of  the  spinal  accessory  nerve  is  due  to 
one  of  the  chronic  progressive  diseases  of  the  cord,  the  prognosis  is  very 
unfavourable.  The  paralysis  is  usually  progressive  and  complete,  and 
recovery  is  almost  impossible.  In  other  cases,  however,  when  the 
paralysis  is  due  to  syphilis,  compression  of  the  nerve,  or  neuritis,  the 
prognosis  is  favourable  or  unfavourable  according  to  the  severity  of  the 
lesion  and  the  possibility  of  its  removal. 

Treatment. — W^hen  the  paralysis  forms  one  of  the  symptoms  of  a 
disease,  the  treatment  is  that  of  the  disease.  When  syphilis  is  present,  anti- 
syphilitic  treatment  must  be  employed,  and  in  the  case  of  tumour  or  caries 
surgical  interference  may  be  necessary.  The  nutrition  of  the  muscles 
should  be  maintamed,  especially  in  rheumatic  neuritis,  by  electricity, 
either  the  galvanic  or  faradic  current,  and  theu-  faulty  position  may  be 
improved  by  orthopaedic  measures. 

Spasm  or  Toeticollis. 

The  forms  of  wry-neck,  or  torticollis,  which  result  from  hysteria  or 
from  a  lesion  in  the  cervical  vertebrae,  do  not  come  under  consideration 
here,  so  that  only  the  true  wry-neck  will  be  described.  This  appears  in 
two  forms,  as  congenital  and  as  spasmodic  torticollis. 

Congenital  wry -neck  is  thought  to  be  due  to  traction  on  the  head 
during  dehvery,  or  to  oblique  position  of  the  head  within  the  uterus.  It  is 
not  visible  at  birth,  or  for  the  first  few  years  of  life,  while  the  neck  is 
short  and  fat.  In  such  cases  the  muscle  is  short  and  firm,  showing  a  con- 
siderable degree  of  atrophy,  which  may  be  confined  to  the  sterno-mastoid, 
or  may  involve  the  uppermost  fibres  of  the  trapezius.  It  almost  invariably 
affects  the  right  side  only.  The  head  is  kept  bent  to  the  affected  side,  and 
cannot  be  turned  towards  that  side.  The  wry-neck  in  such  cases  is  easily 
cured  by  tenotomy  of  the  sterno-mastoid,  but  it  is  frequently  associated 
with  facial  asymmetry,  due  to  defective  development  of  one-half  of  the 
face,  which  becomes  more  marked  as  the  child  grows  older.  The  same 
condition  may  occur  in  adults,  after  injury  followed  by  cicatricial  con- 
traction of  the  muscle. 

Spasmodic  torticollis  is  a  term  which  includes  active  sj^asm  of  any  of 
the  muscles  of  the  neck.     It  may  be  tonic  or  clonic,  unilateral  or  bilateral. 
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and  may  affect  the  muscles  in  the  front  or  the  back  of  the  neck,  the  latter 
being  known  as  retrocollic  spasm. 

Etiology  and  pathology. — In  this  country  it  is  said  to  be  much 
more  common  in  women  than  in  men  (Gowers).  The  great  majority  of 
cases  occur  between  30  and  50,  but  a  few  occur  before  and  after  that  age. 
In  the  rare  cases  in  which  it  appears  during  infancy  it  does  not  last  more 
than  a  few  months.  Neurotic  heredity  plays  a  prominent  part  in  the 
causation.  Epilepsy,  insanity,  habit-spasm,  or  torticollis  itself  may  be 
present  in  the  patient's  family,  or  may  have  affected  himself  previously. 
Debilitated  conditions  or  depressing  emotions  favour  its  occurrence. 
Injury  to  the  neck,  such  as  a  blow,  or  a  fall  in  which  the  neck  is 
strongly  bent,  may  give  rise  to  spasm,  or  exposure  to  cold  may  induce  an 
attack.  Excessive  use  of  the  muscles,  or  frequent  movement  in  one 
direction,  as  in  some  occupations  (printing,  weaving),  may  also  bring  it  on. 
In  some  cases  no  cause  could  be  found,  and  the  patient  seemed  in  perfect 
health  when  attacked.  Paralysis  of  the  opposite  muscle  has  little  or  no 
effect  in  producing  torticollis. 

No  definite  morbid  condition  has  as  yet  been  found  to  account  for 
spasmodic  torticollis.  The  starting-point  is  not  the  muscles,  since  these 
are  quite  healthy,  and  the  question  is  whether  it  is  the  spinal  centres  or 
the  cerebral  centres.  It  is  possible  that  the  lesion  may  be  in  either. 
When  a  group  of  muscles  which  act  together  physiologically,  but  are 
anatomically  separate,  are  affected,  the  lesion  would  probably  be  found  in 
the  cerebrum,  whereas  when  several  muscles  are  affected  which  have  no 
physiological  connection,  but  are  supplied  by  nerves  from  the  same  level 
in  the  cord,  the  chances  are  that  the  lesion  is  spinal.  It  must  be  borne 
in  mind,  however,  that  nerve  cells  supplying  muscles  that  are  functionally 
associated  may  have  connections  within  the  cord,  and  thus  a  lesion  there 
might  affect  a  group  of  muscles  that  habitually  act  together.  As  to  the 
changes  in  the  nerve  cells  nothing  is  known,  except  that  there  is  some  form 
of  spontaneous  discharge  from  them,  causing  the  spasm. 

Symptoms. — The  symptoms  are  pain,  and  tonic  or  clonic  spasm 
usually  confined  to  one  side  of  the  neck.  The  pain  may  precede  or 
accompany  the  attack,  and  may  be  dull  and  gnawing,  or  acute  and 
neuralgic  in  character.  It  may  be  in  the  neck,  behind  the  ear,  or  in 
the  arm.  The  onset  of  the  spasm  is  slow.  It  ceases  during  sleep  and 
rest,  but  is  increased  by  exertion. 

In  the  tonic  spasm  the  head  is  held  with  the  chin  raised,  the  occiput 
drawn  to  the  affected  side,  and  the  face  rotated  to  the  sound  side.  The 
sterno-mastoid  is  the  muscle  most  commonly  affected,  but  the  upper 
division  of  the  trapezius  may  also  be  involved,  in  which  case  the  head  is 
much  more  depressed  towards  the  affected  side. 

Clonic  spasm  is  much  more  distressing  in  its  nature.  It  may  affect 
only  one  muscle,  which  is  almost  invariably  the  sterno-mastoid  on  one,  or, 
rarely,  on  both  sides,  or  it  may  affect  a  group  of  muscles.  The  upper 
fibres  of  the  trapezius  on  the  same  side,  or  the  splenius  on  the  opposite 
side,  are  very  often  involved,  and  in  rarer  cases  the  platysma  myoides,  or 
the  recti  and  obliqui.  In  a  typical  case  in  which  the  sterno-mastoid  alone 
is  affected,  the  spasm  of  the  muscles  draws  the  mastoid  process  towards 
the  sterno-clavicular  articulation  on  the  affected  side,  so  that  the  chin  is 
tilted  outwards  and  upwards,  and  the  whole  face  turned  to  the  sound  side. 
When  the  upper  fibres  of  the  trapezius  are  also  included  in  the  spasm,  the 
occiput  is  drawn  more  to  the  affected  side,  downwards  and  backwards,  and 
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the  shoulder  is  raised,  the  scapula  being  rotated.  The  middle  or  lower 
parts  of  the  trapezius  are  rarely  involved.  When  the  trapezii  and  splenii 
on  both  sides  are  contracted,  the  head  is  drawn  backwards,  producing 
retrocollic  spasm.  The  clonic  spasm  usually  recurs  every  few  moments, 
or  may  be  practically  continuous.  The  muscles  become  hypertrophied, 
and  pain  or  fatigue  may  be  felt  in  them.  The  electrical  reaction  may 
be  normal,  or  the  excitability  may  be  excessive.  There  is  a  tendency  for 
the  spasm  to  extend  to  the  arm,  the  face,  Or  even  the  muscles  of  mastica- 
tion. The  arm  may  be  affected  on  the  same  side  or  on  the  opposite  side, 
the  face  on  the  same  side. 

The  course  of  the  disease  varies.  In  a  very  few  slight  cases  the 
spasm  may  cease  spontaneously  in  a  few  months  or  years,  but  in  the 
majority  of  cases  it  begins  in  one  or  two  muscles,  spreads  to  others, 
and  increases  in  intensity  for  a  few  years.  It  then  becomes  stationary, 
persisting  for  the  rest  of  life,  or  it  may  cease  for  a  time,  and  then 
return.  It  does  not  shorten  life,  but  is  very  annoying  and  burdensome 
to  the  patient. 

Diagnosis  and  prognosis. — There  is  seldom  any  difficulty  in 
diagnosing  torticoUis,  nor  in  distinguishing  between  the  true  and  false 
form.  In  true  torticollis  the  face  is  turned  away  from  the  affected  side, 
whereas  in  the  spurious  forms  it  is  turned  towards  it.  Slight  limited 
retrocollic  spasm  may  be  mistaken  for  simple  tremor,  but  the  movements 
in  tremor  are  seldom  so  violent,  and  contractions  of  the  frontal  fibres  of 
the  occipito-frontalis  muscle  are  not  so  marked  as  they  are  in  retrocollic 
spasm. 

Hysterical  spasm  in  the  neck  may  simulate  torticollis.  The  hysterical 
nature  of  the  affection  may  be  suspected  in  women  under  30,  or  when 
the  movements  spread  from  the  neck  to  the  trunk.  It  may,  however,  be 
impossible  to  determine  the  nature  of  the  spasm. 

In  all  severe  and  extensive  cases  the  prognosis  as  to  recovery  is  very 
grave.  It  is  more  favourable  when  the  spasm  is  limited  or  shifting,  and 
when  it  occurs  in  the  first  half  of  adult  Life. 

Treatment. — Torticollis  may  be  treated  by  drugs,  by  mechanical 
supports,  or  by  surgical  interference.  The  drugs  used  may  be  nervine 
tonics,  such  as  valerianate  of  zinc  and  asafoetida,  or  sedatives,  especially 
bromide  of  potassium,  conium,  Indian  hemp,  chloral,  and  morphine  or 
opium.  Unfortunately,  the  spasm  usually  returns  when  the  drug  is 
discontinued.  Morphine  injected  hypodermically  sometimes  has  a  per- 
manent influence,  but  should  be  used  as  a  last  resource,  so  great  is  the 
tendency  to  the  formation  of  a  habit.  It  should  be  used  daily  for  several 
months,  the  dose  being  gradually  increased  to  one-half  or  one  grain  a 
day,  when  in  many  cases  it  has  completely  stopped  the  spasm.  The 
difficulty  is  the  discontinuance  of  the  drug,  as  the  patients  become  so 
habituated  to  it  that  they  cannot  do  without  it,  and  find  it  difficult  or 
impossible  to  break  off  the  habit.  It  should  therefore  be  employed  only 
when  all  other  efforts  to  stop  the  spasm  have  failed. 

Electricity  is  of  very  little  use.  A  weak  voltaic  current  has  been 
employed  for  its  sedative  action,  the  positive  pole  being  placed  just  below 
the  occiput,  and  the  negative  on  each  alfected  muscle  in  succession  for  five 
or  ten  minutes.  Counter-irritation  over  the  affected  muscles  may  do  good, 
a  blister  being  the  most  effectual. 

The  range  of  movement  during  spasms  may  be  lessened  by  the  use  of 
mechanical  supports.     The  best  form  is  a  rigid  rod  up  the  back  of  the 
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neck  and  head,  with  a  small  pad  projecting  on  the  affected  side,  which 
checks  the  downward  movement  of  the  occiput. 

The  onlj  form  of  surgical  interference  that  is  of  permanent  use  is  the 
division  of  the  spinal  accessory  nerve  before  it  enters  the  sterno-mastoid. 
The  nerve  is  cut  and  half  an  inch  removed  to  prevent  reunion.  The 
muscles  it  supplies  become  paralysed  and  atrophy,  and  there  is  slight  loss 
of  power  of  movement  of  the  head  and  shoulder,  but  the  relief  gained  by 
the  freedom  from  spasm  more  than  compensates  for  this.  Division  of  the 
tendon  of  the  sterno-mastoid  in  the  spasmodic  affection  is  worse  than 
useless,  and  nerve-stretching  has  only  a  temporary  effect. 

THE   TWELFTH   NEEVE. 

Paralysis. 

Etiology. — The  lesions  which  produce  paralysis  of  the  tongue  may 
be  classified  according  to  their  position.  Those  which  occur  above  the 
nucleus,  supranuclear  lesions,  may  be  situated  on  any  part  of  the  motor 
tract  between  the  nucleus  and  the  cortex  of  the  lowest  part  of  the  ascend- 
ing frontal  and  hindmost  part  of  the  third  frontal  convolutions.  The  most 
frequent  lesions  here  are  haemorrhage,  softening,  tumour,  and  traumatism. 
Those  which  occur  at  the  nucleus,  nuclear  lesions,  may  be  haemorrhage, 
degeneration,  softening  due  to  vascular  occlusion  or  inflammation,  bulbar 
paralysis,  locomotor  ataxia,  syringo-myelia,  general  paralysis,  or  tumour. 
In  the  third  class  of  cases,  the  infranuclear,  the  lesions  may  be  either 
within  the  medulla  or  outside  it.  Within  the  medulla,  tumour  and 
softening  are  the  most  common  lesions.  Of  the  extra-medullary  lesions,  the 
most  important  are  meningitis  (simple  or  syphilitic),  tumours  at  the  base 
of  the  brain,  tuberculous,  syphilitic,  or  carcinomatous  disease  of  the  bones 
at  the  base  of  the  skull,  or  upper  cer"sdcal  vertebrse,  or  dislocation  at  this 
point.  In  one  case  a  hydatid  cyst  in  the  anterior  condyloid  foramen 
produced  paralysis  of  the  hypoglossal  nerve.  Penetrating  and  gunshot 
wounds  and  local  cellulitis  may  affect  the  nerve.  Some  cases  of  rheumatic 
neuritis  and  congenital  atropLy  of  the  nerve  have  been  noted.  Gowers 
also  refers  to  the  fact  that  hemiatrophy  of  the  tongue  is  sometimes  associ- 
ated with  hemiatrophy  of  the  face. 

Almost' any  of  the  causes  wliich  produce  unilateral  paralysis  of  the 
tongue  may  give  rise  to  the  hilateral  forms,  the  exception  being  the  peri- 
pheral lesions.  Ko  purely  peripheral  lesion  has  been  known  to  result  in 
paralysis  of  both  hypoglossal  nerves.  A  bilateral  paralysis  of  the  tongue 
constitutes  an  important  feature  in  bulbar  and  pseudo-bulbar  paralysis, 
and  also  appears  in  amyotrophic  lateral  sclerosis  and  chronic  anterior 
polio-myelitis  when  these  diseases  extend  to  the  medulla. 

Symptoms. — Unilateral. — When  the  paralysis  is  unilateral  and  the 
lesion  nuclear  or  infranuclear,  there  are,  as  a  rule,  no  subjective  symptoms. 
There  is  no  loss  of  taste,  no  alteration  of  common  sensibility,  and  little,  if  any, 
impairment  of  speech,  chewing,  or  swallowing.  When  the  tongue  lies  in  the 
mouth,  its  sound  side  may  sometimes  appear  shorter  than  the  other,  owing 
to  the  "  tone  "  of  the  healthy  muscle,  whereas  the  base  of  the  affected  side 
may  be  higher,  from  lack  of  tone  in  the  genio-hyoglossus  and  hyoglossus 
muscles.  When  protruded,  the  tongue  tends  towards  the  paralysed  side, 
the  raphe  being  concave  to  that  side.  This  half  of  the  organ  is  atrophied, 
being  thin,  furrowed,  and  wrinkled,  and  sometimes  covered  with  a  thicker 
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fur  than  is  the  sound  side.  Fibrillary  tremors  are  constantly  present  in  it. 
If  the  lesion  is  above  the  nucleus,  the  atrophy  and  fibrillary  tremors  do  not 
usually  occur. 

If  the  nerve  is  injured  between  its  junction  with  the  loop  from  the 
cervical  plexus  and  the  point  at  which  the  descendens  noni  is  given  off, 
the  depressors  of  the  hyoid  bone  and  thyroid  cartilage  are  atrophied, 
so  that  the  latter  structure  becomes  more  prominent  than  usual,  and  is 
drawn  to  the  sound  side  during  deglutition.  The  muscles  supplied 
by  the  hypoglossal  nerve  respond  abnormally  to  electric  stimuli,  whether 
applied  directly  to  them  or  indirectly  through  the  nerve.  The  altera- 
tion is  usually  quantitative,  but  may  be  qualitative,  so  that,  according 
to  the  severity  of  the  lesion,  the  reaction  of  degeneration  is  partial  or 
complete. 

Bilateral. — In  bilateral  paralysis  the  subjective  symptoms  are  much 
more  marked.  Speech  is  very  imperfect,  while  chewing  and  swallowing 
can  only  be  performed  with  difficulty,  owing  to  the  inability  to  move 
the  food  about  within  the  mouth,  or  to  use  the  tongue  in  forcing  the 
bolus  back  into  the  grasp  of  the  palatal  muscles.  Taste  is  impaired  by 
the  inability  to  move  the  food  within  the  mouth,  but  sensibility  is,  of 
course,  unaffected.  Saliva  tends  to  accumulate  in  the  mouth.  The  tongue 
lies  almost  motionless  in  the  middle  line,  and  cannot  be  protruded  at  all, 
unless  the  paralysis  is  incomplete,  in  which  case  it  may  be  projected  as 
far  as  the  lips,  or  may  be  merely  tremulous  on  protrusion.  It  is  much 
reduced  in  size,  being  thin,  flabby,  furrowed  on  its  upper  surface,  and 
notched  at  its  edges.  It  shows  well-marked  fibrillary  tremors  over  its 
entire  surface. 

Diagnosis. — Interference  with  the  hypoglossal  nerve  may  be  assumed 
when  there  is  a  history  of  injury  to  the  neck  followed  by  atrophy  and 
paralysis  of  the  half  of  the  tongue  on  that  side.  In  other  cases,  when  the 
lesion  is  due  to  some  disease  of  the  cord  and  meduUa,  such  as  tabes, 
syringo-myelia,  bulbar  paralysis,  etc.,  there  will  be  other  symptoms  of  the 
disease  present.  In  cases  of  syphilitic  affections  of  the  bones  or  membranes 
there  will  be  evidence  of  syphilis,  and,  as  a  rule,  other  nerves  will  be 
affected  at  the  same  time. 

The  situation  of  the  lesion  must  be  determined  by  the  presence  or 
absence  of  paralysis  elsewhere,  and  by  the  trophic  condition  of  the  tongue. 
If  the  lesion  be  supranuclear,  there  will  probably  be  some  other  paralysis 
on  the  same  side  of  the  body,  the  tongue  will  not  be  atrophied,  and  its 
muscles  will  not  show  the  reaction  of  degeneration.  If  the  nucleus  be 
affected,  the  paralysis  is  usually  double  and  affects  the  lips  very  noticeably ; 
while,  if  the  lesion  be  infranuclear,  but  still  within  the  medulla,  there  is 
usually  paralysis  in  some  part  of  the  opposite  side  of  the  body.  "When  the 
nerve  is  affected  after  leaving  the  medulla,  other  nerves,  usually  the  vagus 
and  spinal  accessory,  are,  as  a  rule,  also  affected.  In  all  nuclear  and  infra- 
nuclear  lesions  the  tongue  is  atrophied  and  the  reaction  of  degeneration  is 
present.  The  palate  may  be  paralysed  on  the  same  side  as  the  tongue 
w'hen  the  nerve  is  injm^ed  at  the  pomt  of  emergence  from  the  medulla, 
from  implication  of  the  spinal  accessory  nerve. 

The  position  of  a  lesion  in  the  peripheral  course  of  the  nerve  is 
determined  by  the  presence  or  absence  of  paralysis  of  the  palate  or  the 
depressors  of  the  hyoid  bone,  or  by  the  concomitant  paralysis  of  the  sterno- 
mastoid  and  trapezius.  The  following  table  may  express  the  various 
conditions  in  a  concise  manner  : — 
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Unilateral 


■iir-j.1-     i.    i      1,     r     Supranuclear — is  generally  associated  with   hemi- 
Without  atrophy|p^^g.t;  ^^.  h.^^ip^resis  of  the  same  side. 

'  Nuclear — rare  :  lips  generally  also  involved. 


With  atrophy 


Medullary 


Infranuclear     ( 


{Associated  with 
paralysis  of  opposite 
arm  and  leg.  Tongue 
protruded  to  side 
opposite  that  of 
paralysed  limbs. 

{Associated  with 
paralysis  of  corre- 
spending  half  of 
palate  and  larynx. 

(  Sometimes  associ- 
ated with  paralysis 
of  palate  and  larynx. 
Occasionally  with 
paralysis  of  de- 
pressors of  hyoid  and 
thyroid,  or  with  para- 
lysis of  trapezius  and 
sterno-mastoid. 


Extracranial 


Without  atrophy — pseudo-bulbar  paralysis. 


Bilateral 


With 


C  Nuclear — Also  associated  with  paralysis  of  lips  and  throat, 
atrophy      -^  at  ^  ii         /Associated  unilateral  or  bilateral  paralysis  of 
j^meaunary  |  upper  and  lower  limbs. 


Prognosis. — The  prognosis  in  cases  of  paralysis  of  the  hypoglossal 
nerve  is  very  unfavourable  when  the  lesion  is  in  the  brain,  the  medulla,  or 
the  cord,  more  especially  if  it  forms  part  of  one  of  the  chronic  progressive 
diseases  of  these  regions.  In  such  cases  complete  recovery  is  almost 
impossible.  Where  the  nerve  is  injured  on  one  side  only,  the  prognosis  is 
more  favourable  if  the  nerve  be  only  indirectly  crushed  and  not  directly 
injured.  When  the  paralysis  is  due  to  syphilis,  the  prognosis  may  be  fairly 
good,  unless  the  nerve  itself  or  its  centre  has  been  destroyed. 

Treatment, — The  treatment  of  the  paralysis  of  the  hypoglossal 
nerve  must  be  directed  to  the  diseases  which  caused  it.  Most  benefit  may 
be  expected  from  antisyphilitic  remedies  when  these  are  specially  indicated. 
If  it  is  thought  desirable  to  use  electricity,  the  faradic  and  galvanic 
currents  may  be  employed.  Gowers  recommends  that  the  pole  applied  to 
the  tongue  should  be  connected  with  a  tongue  depressor  with  a  wooden 
handle,  and  insulated  by  sealing-wax  to  prevent  contact  with  the  lips.  Erb 
applies  the  anode  to  the  neck,  and  the  cathode  to  the  motor  point  at  the 
angle  of  the  jaw.  The  currents,  whether  galvanic  or  faradic,  should  be 
strong  enough  to  induce  movements  of  deglutition. 


Spasm.  . 

Etiology  and  pathology. — Spasm  of  the  tongue  hardly  ever 
occurs  alone ;  it  generally  forms  a  symptom  of  some  other  general  nervous 
disease,  such  as  hysteria,  chorea,  epilepsy,  insanity  (hypochondriasis, 
melancholia),  or  is  caused  by  reflex  irritation.  In  epilepsy  the  protrusion 
of  the  tongue  coincidently  with  spasm  of  the  masseters  during  the  clonic 
stage  of  a  fit  may  lead  to  its  being  bitten.  In  chorea  it  may  be  jerked  out 
and  retracted  spasmodically  and  irregularly.    In  hysteria  and  in  conditions 
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of  mental  impairment  it  may  be  protruded,  in  a  rigid  manner,  or  alternately 
protruded  and  retracted.  A  peculiar  condition,  termed  aphthongia  by 
Fleury,  induced  by  emotion,  and  rendering  articulation  impossible,  is  due 
to  spasm  of  the  tongue.  So  are  also  some  forms  of  stuttering.  When 
spasm  of  the  tongue  is  associated  with  spasm  of  the  lower  part  of  the  face, 
it  may  be  either  functional  in  origin  or  due  to  irritation  of  the  special 
ceiitres  in  the  motor  cortex.  It  may  be  produced  reilexly  by  irritation  of 
one  of  the  branches  of  the  fifth  nerve  (supplying  the  teeth,  guius,  tongue, 
nose),  the  glosso-pharyngeal  (tonsils,  pharynx),  or  even  by  the  occipital 
nerve.  It  may  also  be  caused  by  basal  meningitis.  The  disease  occurs 
most  commonly  between  16  and  40.  It  is  rare  in  old  age  and  not  common 
in  childhood,  except  as  a  symptom  of  an  organic  lesion  at  the  base  of  the 
brain  or  in  the  cerebrum. 

Symptoms. — The  spasms  may  be  tonic  or  clonic  in  character. 
In  tonic  spasm  the  tongue  may  be  rigidly  fixed  against  the  floor  of  the  mouth, 
the  upper  teeth,  or  the  hard  palate.  When  the  spasms  are  clonic,  the 
paroxysms  may  occur  daily  or  several  times  a  week.  They  seldom  occm' 
during  sleep,  but  when  they  do  so  may  waken  the  patient.  The  spasms  may 
recur  thirty  to  fifty  times  a  minute,  and  may  forcibly  protrude  the  tongue 
from  the  mouth,  or  may  project  it  against  the  hard  palate  or  against  the 
closed  teeth. 

Dm-ing  the  attacks,  speaking  and  swallowing  are  almost  impossible,  and 
the  tongue  may  be  so  strongly  retracted  that  the  epiglottis  is  pressed  down 
on  the  larynx  and  suffocation  appear  imminent.  The  spasm  may  be  with- 
out apparent  cause,  or  may  be  induced  by  over-exertion  or  emotion. 
It  may  be  preceded  by  an  aura,  either  a  feeling  of  numbness,  or  tingling  in 
the  tongue,  or  of  tension  in  the  larynx.  Yawning  and  excessive  lachryma- 
tion  or  salivation  may  accompany  the  spasm.  Consciousness  may  be  lost 
if  the  spasm  is  epileptic  in  origin. 

Diagnosis  and  prognosis. — The  diagnosis  seldom  presents  any 
difficulty.  The  affection  of  the  tongue  is  very  marked,  and  the  associated 
conditions  are  generally  very  evident,  whether  these  are  due  to  func- 
tional or  to  organic  disturbances.  The  disease  may  run  a  course  of 
several  months,  and  greatly  weaken  the  patient  by  interference  with 
nutrition  and  sleep;  but  except  when  the  cause  is  an  organic  one,  it 
generally  yields  to  appropriate  treatment.  When  the  tongue  is  drawn 
back  so  as  to  depress  the  epiglottis,  suffocation  may  be  threatened. 

Treatment. — The  treatment  must  be  directed  to  the  causal  disease, 
and  will  generally  require  the  use  of  tonics,  such  as  iron,  arsenic,  and  anti- 
spasmodics. Sources  of  reflex  u-ritation  should  be  sought  for  and  removed. 
The  galvanic  current  sometimes  renders  signal  service,  especially  when  the 
anode  is  applied  below  the  angle  of  the  jaw. 


THE   PHEENIC  N'EEYE. 

The  phrenic  nerve  is  formed  by  the  junction  of  a  branch  from  the 
fourth  cervical  nerve  and  a  smaller  branch  from  the  fifth.  It  passes 
down  the  neck  in  front  of  the  scalenus  anticus,  enters  the  thorax  between 
the  subclavian  artery  and  vein,  passes  across  the  root  of  the  lung,  and 
pierces  the  diaphragm,  to  be  distributed  to  its  under  surface. 
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Paralysis. 

Etiology  and  pathology. — In  its  course  it  may  be  affected  by 
disease  of  the  cord  or  the  roots  by  which  it  is  formed,  by  disease  of  the 
membranes,  such  as  tumour,  pachymeningitis,  meningitis  (syphilitic  or 
tuberculous),  or  by  haemorrhage.  Caries,  tumoiu",  fractui  e,  or  dislocation  of 
the  cervical  vertebne  may  affect  the  nerve  at  its  origin,  or  it  may  be  injured 
by  a  wound  in  the  neck,  or  by  the  growth  of  a  tumour  in  this  situation. 
Within  the  thorax  it  may  suffer  compression  from  enlarged  glands,  tumour, 
or  aneurysm,  and  it  has  been  known  to  suffer  in  acute  or  chronic  purulent 
inflammation  extending  from  the  pleura  or  peritoneimi  to  the  diaphragm, 
and  injuring  the  nerve  endings  within  the  muscle.  It  may  be  affected  by 
neuritis,  rheumatic,  toxic,  or  infective  (diphtheria,  influenza),  or  may  be 
involved  in  multiple  neuritis.  Alcoholic  polyneuritis  sometimes  ends 
fatally  by  extension  of  the  disease  to  the  phrenic.  The  chronic  progressive 
diseases  of  the  cord  and  medulla,  such  as  progressive  muscular  atrophy, 
may  also  affect  the  phrenic  nerve. 

Symptoms. — When  both  phrenic  nerves  are  paralysed,  there  is  com- 
plete immobility  of  the  diaphragm.  While  the  patient  is  at  rest  the 
respiration  may  be  normal  or  slightly  accelerated.  During  inspiration  the 
epigastric  and  hypochondriac  regions  sink  inwards  from  absence  of  the 
contraction  of  the  diaphragm,  so  that  the  normal  expansion  of  the  abdominal 
wall  is  lost.  And  during  expiration  the  opposite  movements  occur.  On 
exertion  there  is  dyspncea,  the  breathing  is  rapid  and  the  voice  faint. 
Deep  inspiration  is  impossible,  and  the  reflex  movements  involving  the 
contraction  of  the  diaphragm,  such  as  coughing,  vomiting,  deftecation,  etc., 
are  considerably  impaired.  If  the  hand  be  placed  on  the  abdominal  wall 
and  pressed  upwards,  it  will  be  found  that  the  abdominal  viscera  can 
be  displaced  upwards  into  the  thorax,  and  the  lower  limit  of  the  lungs 
raised  a  little.  Unilateral  paralysis  of  the  diaphragm  may  produce  no 
symptoms,  and  can  only  be  ascertained  by  careful  inspection.  The  inmao- 
bility  of  the  paralysed  side  is  masked  by  the  movement  on  the  other  side. 
No  sensory  disturbances,  beyond  the  presence  of  pain  behind  the  sternum 
and  costal  cartilages,  have  been  described. 

In  neuritis  of  the  nerve  there  is  a  tender  spot  on  the  scalenus  anticus, 
between  the  two  heads  of  attachment  of  the  sterno-mastoid.  The  electrical 
reaction  of  the  nerve  may  be  greatly  altered ;  in  some  cases  the  nerve  only 
responds  to  the  galvanic  current,  and  in  other  cases  neither  the  faradic  nor 
the  galvanic  current  have  any  effect.  The  point  at  which  the  nerve  may 
be  stimulated  is  a  small  area  at  the  outer  margin  of  the  sterno-mastoid, 
where  the  nerve  lies  in  front  of  the  scalenus  anticus. 

Diagnosis. — The  diagnosis  of  paralysis  of  the  diaphragm  is  not 
difficult  when  both  sides  are  affected  and  there  are  signs  of  a  lesion  in  the 
cer\ical  region  of  the  cord  or  spine.  The  abnormal  respiratory  movements 
in  the  abdominal  wall,  the  dyspncea,  etc.,  on  exertion,  clearly  indicate  the 
condition.  Some  difficulty  may  be  found  in  the  case  of  hysterical  patients, 
especially  women,  who  normally  use  the  diaphragm  less  in  respiration  than 
do  men.  Careful  examination,  the  attention  of  the  patient  being  mean- 
while distracted,  is  required.  One  single  chaphragmatic  inspiration  will 
decide  the  question.  There  may  be  great  difficulty  in  determining  a  uni- 
lateral paralysis,  so  slight  is  the  loss  of  movement.  The  history  is  of  great 
importance  in  all  cases,  and  careful  examination  for  injury  or  tumour  in 
the  neck  should  be  made.     The  presence  of  a  tender  point  on  the  scalenus 
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anticus,  just  outside  the  sterno-mastoid,  would  indicate  neuritis  of  the 
phrenic.  The  inaction  of  the  diaphragm  in  pleurisy  or  peritonitis  may  be 
distinguished  from  true  paralysis  by  the  accompanying  pain  in  neighbouring 
parts. 

The  site  of  the  lesion  is  easily-determined  as  a  rule  by  the  presence  of  a 
tumour  or  injury.  When  the  lesion  is  in  the  cord,  other  muscles  supplied 
by  the  third  and  fourth  cervical  nerves  are  paralysed.  When  the  nerve 
alone  is  affected,  the  paralysis  is  limited  to  the  diaphragm,  unless  the  con- 
dition is  part  of  a  multiple  neuritis. 

Prognosis. — Speaking  generally,  the  prognosis  in  cases  of  paralysis  of 
the  diaphragm  is  unfavourable  as  regards  recovery.  Although  in  itself  not 
dangerous  to  life,  so  long  as  the  patient  remains  quiet,  it  may  be  so  if 
a  morbid  process  in  the  lung  (bronchitis,  pneumonia)  should  supervene  or 
be  previously  present.  In  cases  of  chronic  alcoholism,  or  chronic  disease 
of  the  medulla  or  cord,  the  prognosis  is  bad,  and  also  in  injury  or  tumour 
of  the  cervical  cord  or  membranes.  Paralysis  due  to  hysteria,  syphilis,  or 
lead-poisoning  usually  does  well  under  treatment,  and  when  the  condition 
follows  an  acute  infective  disease  (diphtheria  or  influenza),  recovery  may 
also  take  place,  though  less  frequently. 

Treatment.— In  all  cases  the  cause  of  the  lesion  should  be  treated ; 
wounds  should  be  attended  to,  and  where  possible  any  tumour  should  be 
removed.  If  the  condition  be  due  to  hysteria,  syphilis,  or  lead-poisoning, 
the  appropriate  treatment  must  be  employed.  The  patient  should  be  kept 
quiet  in  bed,  no  exertion  or  excitement  allowed,  and  the  general  nutrition 
should  be  maintained  by  good  feeding.  Counter-irritation  may  be  applied, 
in  the  shape  of  blisters  along  the  course  of  the  phrenic  nerve ;  and  strych- 
nine may  be  administered  subcutaneously. 

Electricity  has  proved  of  great  service.  The  faradic  current  should  be 
used,  one  electrode  being  placed  at  the  outer  border  of  the  sterno-mastoid 
muscle  above  the  clavicle,  and  the  other  on  the  epigastrium,  or  over  the 
corresponding  half  of  the  diaphragm. 

THE  POSTEEIOR  THOEACIC  NEEVE. 

The  posterior  thoracic  nerve,  or  long  respiratory  nerve  of  Bell,  is  formed 
in  the  substance  of  the  scalenus  medius  by  branches  from  the  roots  of  the 
fifth  and  sixth  cervical  nerves.  It  passes  downwards  behind  the  brachial 
plexus  to  the  side  of  the  thorax  as  far  as  the  lower  border  of  the  serratus 
magnus,  which  it  supplies  by  piercing  its  outer  surface. 

Pakalysis. 

Etiology  and  pathology. — The  long  and  exposed  course  of  the 
nerve  renders  it  liable  to  injury  from  external  pressure,  as  by  carrying  a 
heavy  weight  on  the  shoulder ;  from  punctured  or  gunshot  wounds  in  the 
neck  or  axilla ;  or  from  severe  falls  or  blows  on  the  shoulder.  It  may 
also  be  injured  by  severe  muscular  exertion,  such  as  carrying  a  great 
weight,  or  wielding  a  heavy  hammer.  In  these  cases  the  lesion  is  usually 
a  traumatic  neuritis  set  up  by  the  violent  contraction  of  the  muscles 
through  which  the  nerve  passes.  Nem'itis  due  to  cold  (rheumatic)  or 
forming  a  sequel  to  acute  infective  disease,  has  been  observed.  Probably 
the  paralysis  which  occurs  after  parturition  is  due  either  to  violent 
muscular  exertion  or  to  exposure  of  the  neck  to  cold  during  labour. 
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In  the  progressive  bulbar  and  spinal  diseases,  such  as  infantile  paralysis 
or  progressive  muscular  atrophy,  the  posterior  thoracic  nerve  may  be  affected 
in  common  with  other  nerves.  From  what  has  been  said,  it  follows  that 
the  lesion  is  most  common  in  muscular  workers,  and  therefore  occurs  very 
much  more  frequently  in  men  than  in  women.  For  the  same  reason  it  is 
usually  found  on  the  right  side,  in  adults  between  25  and  40.  It  is  rarely 
bilateral,  except  when  due  to  cerebral  disease,  or  to  carrying  a  heavy  weight 
first  on  one  slioulder  and  then  on  the  other. 

Symptoms. — The  symptoms  are  due  to  the  loss  of  power  of  rotation 
and  fixation  of  the  scapula  caused  by  paralysis  of  the  serratus  magnus. 
While  at  rest  there  may  be  very  little  displacement.  In  most  cases  the 
lower  angle  of  the  scapula  while  at  rest  is  rotated  inwards  and  upwards, 
and  is  more  prominent  than  usual,  owing  to  the  absence  of  fixation  by  the 
serratus  magnus,  and  the  upward  and  forward  pull  on  the  bone  exerted 
by  the  combined  action  of  the  levator  anguli  scapulae  and  the  muscles 
attached  to  the  coracoid  process.  The  latter  muscles,  and  the  weight  of 
the  arm,  tend  to  pull  the  shoulder  down,  and  thus  aid  the  inward  and 
backward  displacement  of  the  inferior  angle.  The  vertebral  border  is 
nearer  the  middle  line  than  usual.  During  forward  and  upward  move- 
ment of  the  shoulder  the  effect  of  the  paralysis  is  very  marked.  The 
patient,  as  a  rule,  cannot  raise  the  arm  higher  than  the  horizontal  position. 
When  thus  raised,  the  vertebral  border  of  the  scapula  is  brought  abnorm- 
ally near  the  middle  line,  and  projects  backward  from  the  thorax, 
especially  at  its  inferior  angle,  so  that  a  deep  furrow  is  produced,  into 
which  the  hand  can  be  placed,  and  thus  the  ventral  aspect  of  the  sub- 
scapular muscle  partly  palpated.  The  middle  fibres  of  the  trapezius, 
the  posterior  fibres  of  the  deltoid,  the  infraspinatus,  and  the  teres  major  and 
minor,  take  on  the  function  of  the  serratus  magnus,  so  that  a  certain 
amount  of  elevation  above  the  horizontal  is  accomplished ;  but  this  and 
other  movements  are  much  weakened. 

In  bilateral  paralysis  the  appearances  just  described  are  present  on  both 
sides.  When  both  arms  are  raised  to  the  horizontal,  the  two  scapulae  may 
touch  each  other  in  the  middle  line,  forming  a  complete  arch.  The  respira- 
tory movements  are  not  noticeably  affected.  Sensory  disturbances  are 
limited  to  the  acute  pain  which  precedes  and  accompanies  the  neuritis. 
Atrophy  of  the  muscle  takes  place  in  long-standing  cases,  and  is  most 
noticeable  at  the  insertion  on  the  ribs,  where  the  digitations  are  seen  to 
be  small  and  thin. 

Prognosis. — The  prognosis  is  favourable  as  regards  ultimate  recovery 
in  cases  where  the  neuritis  is  due  to  injury,  or  to  rheumatic  or  infective 
disease,  but  the  duration  of  the  paralysis  varies  greatly.  It  may  recover 
within  six  weeks,  but  may  last  for  months  or  a  year,  or  may  be  permanent. 
When  marked  reaction  of  degeneration  is  present,  or  when  electrical  excit- 
ability is  quite  lost,  the  prognosis  is  grave.  In  the  chronic  diseases  of  the 
cord  and  medulla  the  prognosis  is  absolutely  unfavourable. 

Treatment. — In  the  early  stages,  diaphoretic  treatment  may  be  tried 
and  anti-neuralgic  drugs  given  for  the  pain.  Little  benefit  is  derived  from 
either.  The  arm  should  be  supported  so  as  to  raise  the  shoulder  and  put 
the  muscle  at  rest,  and  no  movement  involving  the  serratus  should  be 
allowed.  In  later  stages  counter-irritation  may  be  applied  over  the 
scalenus,  and  electricity  employed.  When  the  neuritis  is  slight  the  faradic 
current  may  be  sufficient ;  but  in  graver  cases  galvanism  must  be  used. 
The  cathode  should  be  placed  in  the  supraclavicular  fossa,  the  anode  on  the 
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side  of  the  neck,  and  a  constant  current  passed  for  three  to  five  minutes; 
the  anode  should  then  be  moved  up  and  down  over  the  serratus  between 
the  latissimus  dorsi  and  the  jjectoralis  major.  Much  benefit  has  been 
derived  from  persistent  massage.  In  incurable  cases  a  broad  firm  bandage 
round  the  chest  fixing  the  scapula  to  the  thorax  has  been  said  to  answer 
well. 

THE  SUPEASCAPULAE  NEEVE. 

The  suprascapular  nerve  rises  from  the  trunk  formed  by  the  fourth, 
fifth,  and  sixth  cervical  nerves,  but  its  fibres  are  derived  from  the  fourth 
and  fifth  only.     It  supplies  the  supraspinatus  and  infraspinatus  muscles. 

Isolated  paralysis  of  the  nerve  is  rare,  but  it  may  be  injured,  either 
alone  or  along  with  the  circumflex  nerve,  by  dislocation  of  the  humerus,  by 
falls  on  the  shoulder,  or  by  the  pressure  of  heavy  weights  carried  on  the 
shoulder.  In  some  cases  it  is  involved  in  injury  of  the  upper  part  of  the 
brachial  plexus,  when  it  is  usually  the  last  to  recover. 

The  symptoms  produced  by  injury  to  the  nerve  are  limited  to  paralysis 
of  the  two  muscles  it  supplies.  The  loss  of  the  infraspinatus  is  most 
important,  since  the  power  of  external  rotation  of  the  arm  is  interfered 
with  and  many  movements  thus  impaired.  Writing  becomes  difficult 
from  loss  of  power  of  outward  rotation  of  the  arm  as  the  pen  is  moved 
along  the  line.  The  posterior  fibres  of  the  deltoid  take  on  the  function 
of  the  paralysed  infraspinatus,  and  may  become  greatly  hypertrophied. 
It  will  be  noted  also  that  the  inferior  angle  of  the  scapula  rotates  up- 
wards and  inwards  from  the  unopposed  action  of  the  rhomboids,  and 
that  the  supra-  and  infraspinous  fossse  show  depressions  from  atrophy  of 
the  muscles.  Paralysis  of  the  supraspinatus  is  unimportant.  It  merely 
supplements  the  deltoid,  so  that  when  both  are  paralysed  the  head  of  the 
humerus  falls  from  the  shoulder  more  than  if  the  deltoid  were  paralysed 
alone.  When  the  supraspinatus  is  paralysed  alone,  the  humerus  is  less 
firmly  fixed  to  the  shoulder  than  normally,  and  the  deltoid  is  more 
readily  exhausted.  Sensation  may  be  unaffected,  but  frequently  there  is 
some  anaesthesia  over  the  scapula. 


THE  CIECUMFLEX  NEEVE. 

The  circumflex  nerve  arises  from  the  posterior  cord  of  the  brachial 
plexus,  its  fibres  being  derived  from  the  fourth  and  fifth  cervical  roots. 
It  supplies  motor  fibres  to  the  deltoid,  the  teres  minor,  and  sensory  fibres 
to  the  skin  over  the  lower  part  of  the  deltoid. 

The  nerve  may  be  affected  by  dislocation,  or  by  fracture  of  the  upper 
part  of  the  humerus,  or  by  severe  falls  or  blows  on  the  shoulder.  The 
pressure  of  tumours  of  the  clavicle  or  in  the  axilla  may  paralyse  it,  or  the 
pressure  of  a  crutch  used  constantly.  It  is  also  frequently  paralysed  in 
miners,  by  the  constant  pressure  on  the  deltoid  from  lying  upon  the  left 
side  when  using  the  pick  while  at  work.  Simple  neuritis  (rheumatic 
paralysis)  is  rare;  but  the  nerve  may  be  affected  in  multiple  neuritis, 
acute  infective  diseases,  and  toxic  conditions,  such  as  diabetes  and  lead- 
poisoning.  In  acute  rheumatism,  inflammation  may  spread  directly  from 
the  joint  to  the  nerve.  The  fibres  of  the  nerve  may  be  included  in  disease 
of  the  upper  part  of  the  plexus,  and  both  nerves  and  muscles  are  very 
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often  affected  in  disease  of  the  central  and  peripheral  nervous  system,  in 
hemiplegia,  progressive  muscular  atrophy  of  the  scapulo-humeral  type, 
general  lead-poisoning,  and  hysterical  paralysis. 

When  the  deltoid  is  paralysed,  the  arm  cannot  be  raised  from  the  side. 
A  few  of  its  anterior  libes,  which  are  supplied  by  the  anterior  thoracic 
nerve,  may  contract ;  but  even  with  the  aid  of  the  coraco-brachialis  the 
movement  they  produce  is  very  slight.  When  the  condition  has  persisted 
some  time,  the  muscle  atrophies,  and  the  outline  of  the  shoulder  is  greatly 
altered  in  consequence,  its  rounded  appearance  being  lost  and  the  sharp 
angle  of  the  acromion  process  made  visible.  The  paralysis  of  the  teres 
minor  has  httle  effect.  Sensory  distm^bauce  is  present  as  anaesthesia  over 
the  lower  part  of  the  deltoid  in  the  area  supplied  by  the  cutaneous 
branches  of  the  circumflex,  and  in  the  early  stages  there  may  be  acute 
pain  in  the  shoulder. 

The  electrical  reactions  vary  with  the  severity  of  the  lesion.  The 
diagnosis  can  be  easily  made  from  the  immobility  of  the  arm  and  the 
atrophy  of  the  muscle.  It  may  be  difficult  sometimes  to  distinguish 
paralysis  of  the  muscle  from  ankylosis  of  the  shoulder  in  stout  subjects 
where  the  atrophy  is  marked ;  but  the  fact  that  in  ankylosis  the  scapula 
moves  with  the  arm  in  passive  movement,  serves  to  distinguish  the  two 
conditions. 

THE  MUSCULO-CUTANEOUS  NEEVE. 

The  musculo-cutaneous  nerve  arises  from  the  outer  trunk  of  the 
brachial  plexus,  its  fibres  being  derived  from  the  fourth  and  fifth  cervical 
roots.  It  supphes  motor  fibres  to  the  biceps,  coraco-brachialis,  and  part 
of  the  brachialis  anticus,  and  sensory  fibres  to  the  skin  on  the  radial  and 
part  of  the  inner  and  outer  surfaces  of  the  forearm,  as  far  as  the  ball  of 
the  thumb  and  the  palm. 

Isolated  paralysis  of  the  nerve  is  rare,  but  it  is  very  commonly 
paralysed  with  other  nerves  in  disease  of  the  brachial  plexus,  dislocations 
of  the  shoulder,  extirpation  of  a  tumour  in  the  supraclavicular  fossa,  or  in 
incised  or  gunshot  wound  of  the  upper  arm.  It  is  also  affected  in  Erb's 
paralysis. 

When  the  muscles  suppUcd  by  the  musculo-cutaneous  nerve  are 
paralysed,  the  forearm  hangs  down  in  extension,  and  cannot  be  flexed 
upon  the  arm.  If  the  forearm  is  supinated,  there  is  absolutely  no  power 
of  flexion  at  the  elbow,  but  when  it  is  in  pronation  a  slight  amount 
of  flexion  is  obtained  by  the  action  of  the  supinator  longus.  There  is 
anaesthesia  on  the  radial  side  of  the  forearm  in  the  region  supplied  by 
the  nerve. 

THE  MUSCULO-SPIEAL  NEEVE. 

The  musculo-spiral  nerve  rises  fi'om  the  posterior  cord  of  the  brachial 
plexus,  deriving  its  motor  roots  from  the  lower  four  cervical  nerves.  It 
supphes  the  triceps,  the  two  supinators,  and  all  other  muscles  on  the  back 
of  the  forearm.  It  gives  sensory  branches  to  the  skin  on  the  radial  side  of 
the  back  of  the  hand,  the  back  of  the  thumb,  the  index  finger,  and  one-half 
of  the  middle  finger.  The  dorsal  aspect  of  the  terminal  phalanges  of  the 
thumb,  and  the  first,  second,  and  third  fingers  are  variably  supphed — some- 
times by  the  radial  and  sometimes  by  the  median  nerves. 
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Paralysis, 

Etiology  and  pathology. — The  most  common  cause  of  paralysis 
of  the  musculo-spii'al  nerve  is  pressure,  to  which  it  is  greatly  liable  in  its 
long,  exposed  course.  The  pressiu'e  usually  occui's  during  heavy  sleep, 
especially  when  the  sleep  is  due  to  alcoholic  excess.  Sleeping  on  a  hard 
bench  or  on  the  ground  with  the  head  resting  on  the  arm,  or  sleeping  with 
the  arm  hanging  over  a  chair  or  couch,  is  specially  apt  to  produce  the 
condition.  One  characteristic  of  the  paralysis  due  to  pressure  during  sleep 
is  the  absence  of  paralysis  of  the  triceps,  since  the  nerve  is  compressed 
below  the  point  at  which  the  branch  to  the  triceps  is  given  oft'.  The 
nerve  is  often  injured  higher  up  by  the  pressure  of  a  badly-padded  crutch, 
or  by  dislocation  of  the  head  of  the  humerus.  In  fractures  of  the  humerus 
the  ends  of  the  bones  may  grasp  the  nerve,  or  it  may  be  included  in  the 
growth  of  a  callus,  or  may  be  afiected  by  tumour  or  necrosis  of  the 
humerus,  or  injury  to  the  arm  by  gunshot  or  incised  wounds.  Injuries 
to  the  elbow  joint  sometimes  involve  the  nerve,  and  its  branches  may  be 
implicated  in  injuries  to  the  forearm.  Ligatures  compressing  the  arm,  or 
tying  the  arms  behind  the  back,  may  cause  paralysis,  and  in  Paissia  it  is 
often  caused  in  mfants  by  the  habit  of  binding  their  arms  to  their  sides 
before  laying  them  down  to  sleep.  Violent  contraction  of  the  triceps,  such 
as  occurs  in  throwing  a  stone  or  pulling  on  tight  boots,  may  also  injure  the 
nerve.  Cold  and  exposure  to  wet  have  been  said  to  produce  a  rheumatic 
neuritis,  and  after  acute  infective  disease  or  toxic  conditions  paralysis  may 
occur.  Hypodermic  injection  of  ether  into  the  forearm  sometimes  gives 
rise  to  a  neuritis  which  may  extend  upwards  along  the  nerve. 

Symptoms. — The  symptoms  of  paralysis  of  the  musculo-spiral  nerve 
depend  upon  the  site  of  the  lesion.  When  this  is  in  the  brachial  plexus, 
all  the  muscles  supplied  by  the  ner\^e  are  paralysed,  and  there  is  loss  of 
power  of  extension  at  the  elbow,  the  wrist,  and  the  fingers,  combined  with 
loss  of  power  of  supination.  Complete  "  wrist-drop  "  is  present,  and  the 
fingers  cannot  be  extended  at  the  metacarpo-phalangeal  joint.  The  loss  of 
supination  is  very  serious,  from  the  great  inconvenience  it  causes.  Any 
attempt  to  grasp  an  object  firmly  produces  pronation  in  the  forearm,  and 
to  counteract  this  the  elbow  is  pressed  against  the  side  and  the  humerus 
rotated  outwards.  In  the  course  of  time  the  pronators  may  become  per- 
manently contracted,  and  a  prominence  forms  on  the  back  of  the  carpus 
due  to  projection  of  the  synovial  sacs  from  overflexion  of  the  wrist  and 
loss  of  the  support  of  the  extensor  tendons.  The  flexors  are  much  weaker 
than  on  the  sound  side,  from  loss  of  the  antergic  support  of  the  opposing 
tendons. 

When  the  nerve  is  injured  in  the  middle  of  the  arm,  the  triceps  escapes, 
as  a  rule ;  and  when  the  lesion  is  below  the  nerve  to  the  supinator  longus, 
or  if  the  paralysis  is  incomplete,  the  latter  muscle  escapes  also.  In  sleep 
paralysis  the  supinator  longus  is  usually  involved,  but  may  escape.  The 
fingers  are,  as  a  rule,  unequally  affected — the  fii'st  finger  being  least 
paralysed,  the  fourth  most  so.  The  loss  of  sensibility  is  very  variable.  The 
skin  of  the  upper  arm  is  only  anaesthetic  when  the  nerve  is  injured  very 
high  in  its  coiirse,  usually  by  the  pressm-e  of  a  crutch  in  the  axilla.  When 
the  injury  is  lower,  there  may  be  anaesthesia  of  the  skin  over  the  thenar 
eminence,  the  radial  side  and  the  back  of  the  hand  as  far  as  the  third 
metacarpal  bone,  and  one  or  both  phalanges  of  the  thumb.  Subjective 
sensations  of  cold,  numbness,  and  tingling  may  be  felt  in  the  parts.     There 
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is  usually  marked  atrophy  of  the  muscles,  the  paralysed  limb  being 
^  to  ^  in.  less  in  circumference  than  the  sound  one. 

Diagnosis  and  prognosis. — The  diagnosis  of  paralysis  of  the 
musculo-spiral  is  easy,  as  a  rule.  Lead  palsy  is  the  only  condition  for 
which  it  is  likely  to  be  mistaken,  and  from  this  it  can  be  distinguished  by 
the  history  of  a  distinct  cause,  the  sudden  onset,  the  limitation  to  one  arm, 
and  the  affection  of  the  supinators.  The  nerve  is  often  affected  in  the 
various  forms  of  polyneuritis.  The  condition  of  the  electrical  excitability 
of  the  muscles  offers  the  surest  guide  to  the  prognosis  of  the  course  and 
duration  of  the  paralysis.  In  slight  cases,  where  the  excitability  of  the 
nerve  is  only  slightly  altered,  the  prognosis  is  good,  recovery  taking  place 
in  a  few  weeks.  Where  the  middle  form  of  reaction  of  degeneration  is 
present,  the  condition  may  persist  for  two  or  three  months,  severe  cases 
taking  six  months  to  recover.     The  condition  rarely  becomes  permanent. 

The  prognosis  in  paralysis  due  to  pressm-e  during  sleep  is  more  favour- 
able than  in  that  due  to  severe  injury. 

Treatment. — The  paralysis  due  to  slight  compression  usually  re- 
covers spontaneously,  but  recovery  may  be  accelerated  by  the  use  of  the 
galvanic  current  for  five  or  ten  minutes  daily.  In  the  acute  stage  rest 
and  sedative  treatment  should  be  employed.  In  the  more  severe  cases  the 
galvanic  current  should  also  be  employed,  and  in  all  cases  attention  should 
be  paid  to  the  posture  of  the  limb,  any  tension  on  the  nerve  being  avoided. 
When  the  portion  of  the  nerve  that  winds  round  the  humerus  is  injured^ 
extension  at  the  elbow  should  not  be  permitted,  as  the  contraction  of  the 
triceps  may  injure  the  nerve  further.  Counter-irritation  and  massage  are 
of  benefit  in  the  later  stages  of  the  condition.  Surgical  interference  is 
required  if  the  nerve  has  been  divided  by  a  wound,  or  is  compressed  by 
fracture,  callus,  dislocation,  or  tumour. 

THE  MEDIAN   NERVE. 

The  median  nerve  rises  partly  from  the  outer  and  partly  from  the 
inner  head  of  the  brachial  plexus,  and  derives  its  fibres  from  the  four 
lowest  cervical  roots.  It  supplies  motor  fibres  to  the  pronators,  the  flexor 
carpi  radialis,  the  superficial  flexor  and  radial  half  of  the  deep  flexor  of  the 
fingers,  the  long  flexor  of  the  thumb,  the  intrinsic  muscles  of  the  thumb 
with  the  exception  of  the  adductor,  and  the  inner  head  of  the  flexor  brevis, 
and,  lastly,  the  two  outer  lumbricales.  Its  sensory  distribution  is  to  the 
radial  surface  of  the  palm  (excepting  the  most  external  portion  of  the  ball 
of  the  thumb),  the  anterior  aspect  of  the  thumb,  the  first  two  fingers  and 
the  radial  half  of  the  third  finger.  The  posterior  aspect  of  the  second  and 
third  phalanges  of  the  first  and  second  fingers,  and  the  terminal  phalanx 
of  the  thumb  and  ring  finger  have  their  sensory  supply,  as  already  said, 
usually  from  the  median,  but  sometimes  from  the  radial  branch  of  the 
musculo-spiral. 

Paralysis. 

Etiology  and  pathology. — Isolated  paralysis  of  the  median  nerve 
is  rare,  and,  when  it  occurs,  is  due  to  injury  to  the  forearm.  The  most 
common  cause  is  a  cut  in  the  anterior  surface  of  the  forearm,  from  a  fall 
on  or  through  glass,  or  a  wound  from  a  knife.  A  gunshot  wound  in  the 
forearm,  or  fracture  of  the  bones,  or  a  tumour  in  the  course  of  the  nerve,, 
may  also  cause  paralysis.     Pressure  from  an  Esmarch's  bandage,  or  from 
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tying  the  hands  behind  the  back,  may  paralyse  the  median  nerve,  as  also 
may  the  pressure  of  some  implement  on  the  palm  of  the  hand,  as  is  some- 
times shown  in  laundrymaids,  whose  work  entails  the  frequent  use  of  a 
flat  iron,  and  in  joiners  or  smiths.  Higher  up  the  arm  injury  may  be 
caused  by  the  pressure  of  a  crutch,  or  by  hyper-extension  during  long- 
continued  narcosis,  or  by  surgical  interference  in  cases  of  tumour.  Over- 
exertion of  the  muscles  of  the  forearm  has  been  said  to  set  up  neuritis, 
and  the  same  condition  may  be  found  after  acute  infective  diseases,  in  the 
puerperal  state,  or  in  chronic  poisonmg  by  lead  or  arsenic.  It  is  doubtful 
whether  a  rheumatic  neuritis  ever  affects  the  median  nerve.  It  may, 
however,  be  involved  in  central  diseases  of  the  brain  and  cord,  the  most 
common  being  progressive  muscular  atrophy,  which  usually  appears  first  in 
the  small  muscles  of  the  hand. 

Symptoms. — The  symptoms  of  paralysis  of  the  median  nerve  vary 
with  the  situation  of  the  lesion.  When  this  is  in  the  brachial  plexus 
or  upper  arm,  the  paralysis  of  the  nerve  is  complete.  Pronation  of  the 
forearm  is  enthely  lost  in  such  cases,  or  can  only  be  imperfectly  performed 
by  the  supinator  longus,  which  brings  the  hand  to  mid-position,  the  elbow 
being  flexed  and  the  humerus  rotated  inwards  and  abducted.  Flexion  of 
the  wrist  is  greatly  impaired  by  the  loss  of  the  radial  flexor,  and  when 
performed  in  part  by  the  ulnar  flexor  is  accompanied  by  marked  inchnation 
of  the  hand  to  the  ulnar  side.  Flexion  of  the  fingers  is  much  weakened, 
since  only  their  proximal  phalanges  (which  are  flexed  by  the  interossei)  and 
the  terminal  phalanges  of  the  fourth  and  fifth  finger  are  exempt  from 
paralysis.  The  action  of  the  interossei  tends  to  over-extend  the  second  and 
third  phalanges  as  well  as  to  flex  the  first,  so  that  the  fingers,  especially 
the  first,  remain  in  a  position  of  over-extension  at  the  last  joints.  The 
paralysis  of  the  short  muscles  of  the  thumb  causes  great  inconvenience,  as 
it  cannot  be  opposed  to  the  other  fingers,  but  rests  m  persistent  adduction 
and  extension,  like  the  thumb  of  the  monkey 

AYhen  the  nerve  is  injured  in  the  lower  forearm,  the  power  of  pronation 
and  of  flexion  of  the  wrist  and  fingers  remains,  but  the  small  muscles  of  the 
hand  which  are  supphed  by  the  median  are  paralysed.  The  condition  of 
sensation  varies  from  complete  loss  to  almost  perfect  preservation.  When 
impah-ment  is  present  it  is  usually  most  distinct  on  the  pahn,  but  may  also 
extend  to  the  dorsal  aspect  of  the  terminal  phalanges  of  the  thumb  and 
first  three  fingers.  Atrophy  of  the  muscles,  especially  in  those  that  form 
the  thenar  eminence,  is  usually  marked  in  old  cases.  There  may  be  some 
trophic  changes  in  the  areas  supphed  by  the  nerve,  such  as  coldness  or 
hvidity.  Sweating  is  diminished,  and  the  growth  of  hair  increased.  The 
skin  becomes  glossy,  and  is  easily  destroyed  or  injm-ed  by  sKght  causes, 
such  as  bathing  with  hot  water,  which  may  cause  a  pemphigus-hke  eruption, 
or  shght  contusions  which  would  not  injure  the  normal  skin.  The  nails 
may  grow  hregularly  or  show  marked  longitudinal  grooving. 

The  electrical  reactions  are  the  same  as  in  other  paralysis  in  the  arm, 
and  the  prognosis  also  has  been  already  given  in  dealing  with  the  other 
nerves.  In  cases  of  division  of  the  nerve,  recovery  is  usually  rapid  if  the 
ends  are  carefully  joined.  The  diagnosis  is  easy,  the  paralysis  and  atrophy 
of  the  muscles  of  the  thumb,  and  the  distribution  of  the  anaesthesia  are  so 
distinctive.  The  history  of  the  cause  will  usually  show  whether  the  lesion 
is  central  or  peripheral 

Prognosis  and  treatment. — These  are  essentially  the  same  as 
already  described  in  dealing  with  the  other  nerves  of  the  arm. 
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THE  ULNAE  NEEVE. 

The  ulnar  nerve  rises  from  the  inner  cord  of  the  brachial  plexus,  and 
derives  its  fibres  from  the  eighth  cervical  and  first  dorsal  roots.  This  low 
and  limited  centre  of  origin  is  of  importance,  as  it  is  the  first  to  be  affected 
by  the  ascent  of  disease  from  the  dorsal  cord,  and  its  aff'ection  gives  an 
indication  of  the  exact  site  of  the  lesion.  The  nerve  supplies  the  ulnar 
flexor  of  the  wrist  and  one-half  of  the  deep  flexor  of  the  fingers.  In  the 
palm  it  supplies  all  the  muscles  of  the  little  finger,  the  two  inner  lumbri- 
cales,  the  interossei,  the  adductor,  and  the  inner  head  of  the  short  flexor  of 
the  thumb. 

It  supplies  sensation  to  the  ulnar  side  of  the  hand,  back  and  front,  to 
the  palmar  aspect  of  the  fom^th  finger  and  one-half  of  the  third,  and  to  the 
dorsal  aspect  of  the  fourth,  third,  second,  and  one-half  of  the  first,  thus 
overlapping  the  area  supplied  by  the  radial.  As  already  said,  however, 
the  median  very  often  supplies  the  dorsal  aspect  of  the  terminal  phalanx 
in  the  first,  second,  and  third  fingers. 

Pakalysis. 

Etiology. — The  ulnar  nerve  may  be  injured  high  in  its  course  by 
disease  of  the  brachial  plexus,  pressure  of  tumours,  by  dislocation  or 
fracture  of  the  humerus,  or  by  incised  or  gunshot  wound  in  the  upper  arm. 
Its  exposed  position  at  the  elbow  renders  it  liable  to  injury,  or  to  pressure, 
and  it  may  be  impHcated  in  disease,  fracture,  or  dislocation  of  the  elbow 
joint.  It  has  been  paralysed  by  pressure  during  sleep  or  over-extension 
dming  long  narcosis.  In  the  forearm  it  is  very  commonly  injured  in  cuts, 
lacerations,  or  gunshot  wounds,  or  in  fractm^e  of  the  bones  of  the  forearm, 
and,  like  the  median,  may  be  compressed  by  holding  an  article  between  the 
arm  and  the  side,  as  in  some  of  the  trades,  or  by  the  compression  of  a 
ligature  during  operation,  or  when  the  hands  are  bound  behind  the  back. 
Over-exertion  of  the  muscles  it  supplies,  or  pressure  on  the  nerve  itself,  as 
in  some  occupations  which  involve  holding  an  implement  firmly  hi  the 
hand,  may  injure  it  in  the  palm.  Tumours  are  sometimes  present  in  the 
course  of  the  nerve,  and  cysts  are  found  in  it.  It  is  less  liable  than  the 
other  nerves  to  be  aff'ected  after  the  acute  infective  diseases,  but  is  not 
uncommonly  paralysed  by  the  neuritis  which  appears  in  the  puerperium. 
It  is  involved  in  chronic  poisoning  by  lead  or  arsenic,  and  in  some  chronic 
spinal  diseases,  especially  in  tabes  and  the  Duchenne-Aran  type  of  pro- 
gressive muscular  atrophy. 

Symptoms. — When  the  paralysis  of  the  ulnar  is  complete,  there  is 
partial  loss  of  the  power  of  flexion  of  the  wrist  and  fingers.  The  flexion  is 
weaker  than  usual,  and  during  the  act  there  is  a  certain  amount  of  inchnation 
of  the  hand  to  the  radial  side,  a  distortion  which  may  become  permanent. 
The  paralysis  of  the  adductor  pollicis  prevents  adduction  of  the  thumb ;  the 
little  finger  is  almost  completely  paralysed.  The  fingers  cannot  be  flexed  at 
the  first  joint  nor  extended  at  the  others,  from  loss  of  power  in  the  interossei, 
so  that  the  movement  of  the  fingers  is  greatly  impau^ed,  and  certain  actions, 
such  as  writing,  are  interfered  with.  The  loss  is  not  so  evident  in  the 
first  and  second  fingers,  as  the  unaff'ected  lumbricales  still  act.  There  is 
also  loss  of  the  power  of  abduction  and  adduction  of  the  fingers,  since  these 
actions  are  normally  performed  by  the  interossei.     If  the  nerve  is  affected 
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by  a  lesion  in  the  lower  part  of  the  forearm,  the  deep  flexor  of  the  fingers 
escapes,  and  the  "  claw  hand  "  is  produced.  In  this  condition  the  distal 
phalanges  are  flexed  by  the  deep  flexor  tendons,  since  extension  at  those 
points  is  impaii'ed  by  loss  of  the  interossei,  and  the  proximal  phalanges 
are  extended  by  the  extensors  of  the  fingers  which  are  unopposed  by  the 
paralysed  interossei.  The  area  of  anaesthesia  varies  greatly,  and  is  not 
always  proportionate  to  the  severity  of  the  injury  to  the  nerve. 

Subjective  sensations,  such  as  tingling  or  numbness,  are  sometimes 
present,  and  may  persist  after  the  paralysis  has  gone.  Atrophy  of  the 
muscles  appears  in  old-standing  cases,  most  marked  in  the  hypothenar 
eminence,  and  the  palm  of  the  hand,  which  becomes  hollow  with  marked 
depressions  between  the  metacarpals.  The  thenar  muscles  stand  out 
strongly  by  contrast. 

Diagnosis. — The  diagnosis  of  disease  of  the  ulnar  nerve  is  easy,  the 
only  condition  which  could  cause  confusion  being  a  small  lesion  at  the 
lower  part  of  the  cervical  enlargement  of  the  cord — a  rare  occurrence, 
however,  as  disease  of  this  part  of  the  cord  generally  spreads  upward  from 
the  dorsal  region,  and  would  show  other  symptoms. 

Prognosis  and  treatment. — The  prognosis  and  treatment  are  the 
same  as  in  the  case  of  the  musculo-spiral  and  other  nerves  of  the  arm. 

COMBINED  AEM  PAEALYSIS 

Some  of  the  injiuies  which  produce  paralysis  of  one  nerve  of  the  arm 
may  aflect  others  at  the  same  time.  The  most  common  are  disease  or 
injury  of  the  spinal  cord,  the  nerve  roots,  or  the  cervical  vertebrae, 
morbid  processes  in  the  neck,  dislocation  of  the  shoulder  (especially  sub- 
coracoid),  fracture  of  the  clti\'icle  or  the  humerus,  disease  of  the  brachial 
plexus,  such  as  neuritis,  neuroma,  or  the  ascending  neuritis  known  as 
neuritis  migrans,  in  which  inflammation  in  a  single  nerve  spreads  upwards 
and  attacks  other  trunks.  A  primary  neuritis  also  occurs  in  the  brachial 
plexus.  The  symptoms  of  the  various  isolated  paralyses  and  the  condition 
of  the  electrical  reactions  have  ali'eady  been  described. 

Eeb's  Paralysis. 

Erb  has  described  a  special  form  of  combined  paralysis  of  the  shoulder 
and  upper  arm  occurring  in  young  adults,  in  which  the  paralysis  appeared 
in  certain  groups  of  muscles,  but  not  confined  to  one  nerve  or  always 
affecting  the  whole  of  any  one  nerve.  The  idnar  nerve  is  never  affected ; 
and,  as  a  rule,  sensation  is  normal,  except  in  some  branches  of  the 
median.  The  deltoid,  supra-  and  infraspinatus,  biceps,  brachiahs  anticus, 
and  supinators  are  the  muscles  affected.  Since  the  paralysed  nerves — 
circumflex,  musculo-cutaneous,  and  musculo-spiral — he  far  apart,  the 
lesion  must  be  in  the  cord  or  in  the  plexus  before  it  subdivides.  Erb 
found  a  spot  between  the  scaleni,  corresponding  to  the  fifth  and  sixth 
cervical  root,  at  which  stimulation  by  electricity  set  aU  the  above  muscles 
in  motion.  Hoedemaker  found  this  motor  point  in  a  line  drawn  from  the 
sterno-clavicular  articulation  to  the  seventh  cervical  spine,  nearly  three- 
quarters  of  an  inch  from  the  anterior  border  of  the  trapezius. 

In  this  paralysis  the  arm  cannot  be  abducted  nor  raised  to  the  hori- 
zontal plane,  the  forearm  cannot  be  flexed  on  the  arm,  and  there  are 
subjective  sensations  of  tingling  and  numbness  on  the  radial  side  of  the 
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forearm,  the  back  of  the  thumb,  sometimes  also  in  the  ball  of  the  thumb, 
and  the  tips  of  the  first  two  or  three  fingers.  The  ulnar  nerve  and  the 
other  branches  of  the  median  are  normal.  The  atrophy  of  the  muscles 
may  become  very  marked,  and  the  electrical  reactions  are  altered,  the 
reaction  of  degeneration  being  present.  Duchenne  and  Seligmiiller  describe 
a  similar  paralysis  which  occurs  in  infants  as  the  result  of  the  pressure  on 
the  arm,  or  traction  on  the  neck  by  the  hook  or  the  fingers  during  delivery. 

The  prognosis  in  the  case  of  adults  is  unfavourable.  Eecovery  is  slow, 
or  the  condition  remains  permanent.  In  the  obstetrical  cases  it  is  more 
favourable,  recovery  being  slow  but  perfect. 

The  treatment  of  this  condition  is  similar  to  that  of  the  other  paralyses 
of  the  nerves  of  "the  arm. 

Klumpke's  Pakalysis. 

There  has  recently  been  described  a  form  of  paralysis  due  to  injury  of 
the  lowest  roots  of  the  brachial  plexus,  which,  although  recognised  for 
some  time,  had  not  been  fully  investigated  before.  It  is  characterised 
by  paralysis  and  atrophy  of  the  muscles  of  the  thenar  and  hypothenar 
eminences,  and  of  the  interossei.  Sensibility  is  diminished  in  the  areas 
supplied  by  the  ulnar  and  median  nerves,  and  there  is  some  distm-b- 
ance  of  the  cilio-spinal  centre.  The  palpebral  fissure  on  the  affected 
side  is  narrowed,  the  eyeball  sunken,  and  the  pupil  contracted.  The 
condition  is  produced  by  injury  to  the  plexus  in  forcible  reduction  of  a 
dislocated  shoulder,  from  the  extirpation  of  a  tumour,  or  the  pressure  of 
a  tumour  of  the  lungs  or  vertebral  column.  Some  cases  have  been  described 
in  which  the  three  forms  of  paralysis  (Duchenne,  Erb,  and  Klumpke)  were 
combined. 

Brachial  Neuritis. 

The  brachial  plexus,  like  the  sciatic  nerve,  is  subject  to  an  excessively 
painful  form  of  spontaneous  neuritis  in  which  one  or  more  branches  or  the 
whole  of  the  plexus  may  be  involved.  The  disease  is  a  perineuritis,  an 
inflammation  of  the  sheaths  surrounding  the  nerve  fibres,  and  is  apparently 
due  to  gout,  very  often  the  inherited  forni. 

This  neuritis  of  the  brachial  plexus  is  found  in  women  much  more 
frequently  than  any  other  form,  the  sexes  being  about  equally  affected. - 
It  is  usually  preceded  in  men  by  typical  gouty  attacks,  and  in  women  by 
muscular  rhemnatism,  most  commonly  lumbago,  and  by  sciatica.  It  is  a 
disease  of  the  later  period  of  life,  very  few  cases  occurring  before  fifty,  and 
many  of  them  persisting  to  very  advanced  life. 

Symptoms. — Pain  is  the  most  prominent  symptom,  and  is  even 
worse  in  this  form  of  neuritis  than  in  other  varieties.  It  precedes  the 
inflammation,  often  persists  long  after  the  disease  is  gone,  and  its  severity, 
occurring  at  such  an  advanced  age,  may  render  it  very  serious.  The  pain 
is  very  often  referred  to  points  at  some  distance  from  the  actual  lesion,  to 
the  scapula  or  wrist,  but  more  often  is  present  above  the  scapula  or  in  the 
axiUa,  from  whence  it  extends  along  the  lines  of  the  nerves.  It  is  usually 
slight  at  first  and  intermittent,  but  becomes  more  continuous  afterwards, 
with  paroxysmal  exacerbations.  In  the  intervals  the  pain  is  dull  and 
gnawing,  and  in  the  paroxysms  may  be  acute,  stabbing,  burning,  or  lancin- 
ating, darting  along  the  nerves  and  extending  to  the  side  of  the  thorax 
and  neck.     Movement  of  the  arm,  especially  elevation,  greatly  increases 
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the  pain.  In  slight  cases  it  may  bring  on  an  attack,  and  severe  cases  are 
always  aggravated  by  it,  the  consequence  being  that  the  limb  is  kept  as 
still  as  possible  to  avoid  the  suffering.  The  skin  is  often  hypersensitive 
during  and  after  the  attacks,  but  loss  of  sensation  seldom  occurs  except  in 
long-continued  cases.  When  both  pain  and  loss  of  sensation  are  present, 
the  condition  is  known  as  anaesthesia  dolorosa. 

The  muscles  are  not,  as  a  rule,  much  atrophied  or  altered  in  their 
electrical  reactions,  except  in  some  cases  where  the  inflammation  attacks 
a  certain  portion  of  the  plexus  so  severely  as  to  seriously  damage  the  nerve 
fibres.  They  are  very  flabby  and  weak,  but  the  fiabbiness  and  atrophy  are 
due  to  the  forced  inaction,  and  the  weakness,  to  a  great  extent,  to  the  dread 
of  movement.  The  skin  may  become  thin  and  glossy,  with  some  sub- 
cutaneous oedema,  and  arthritic  changes  are  almost  invariable  when  the 
disease  occurs  in  old  age,  often  leaving  permanent  adhesions  within  the 
points. 

Diagnosis. — The  diagnosis  of  brachial  neuritis  is  not  always  easy,  the 
conditions  with  which  it  is  likely  to  be  confused  being  neuralgia  in  the 
nerves  of  the  plexus  and  angina  pectoris.  Both  neuralgia  and  neuritis  may 
be  due  to  gout,  so  that  there  is  little  help  to  be  gained  from  the  history 
except  as  to  the  onset.  The  situation  of  the  pain,  the  tenderness  over  the 
nerve,  the  increase  of  pain  on  movement,  and  evidence  of  degeneration  of 
the  nerve  fibres,  would  all  suggest  neuritis,  but  it  may  be  very  difficult  to 
decide. 

Confusion  with  angina  pectoris  is  likely  to  arise  in  cases  where  the 
inflammation  is  situated  high  in  the  plexus,  giving  rise  to  pain  at  remote 
parts  and  to  irritative  symptoms,  especially  if  some  condition  of  the  heart 
be  present  which  would  render  angina  probable.  The  pain  in  such  cases 
often  resembles  the  pain  of  angina  very  closely.  It  occurs  in  paroxysms, 
radiates  down  the  arm  and  to  the  side  of  the  chest,  and,  like  all  pains  in 
the  left  brachial  region,  has  a  tendency  to  affect  the  action  of  the  heart, 
and  to  suggest  cardiac  disease  or  aneurysm.  Tenderness  along  the  line  of 
the  nerves  is  nearly  always  present  in  neuritis ;  in  the  case  of  aneurysm 
or  cardiac  disease  the  pain  is  more  intense,  constant,  and  progressive,  while 
tenderness  over  the  nerves  is  absent,  and  other  symptoms  of  the  lesion  are 
usually  present.  The  possibility  of  the  presence  of  acquired  or  inherited 
gout  should  be  borne  in  mind.  In  chronic  stages  the  neuritis  may  simulate 
chronic  primary  arthritis  with  consequent  atrophy,  but  the  character  and 
development  of  the  disease  are  usually  distinctive. 

Prognosis. — The  prognosis  as  to  ultimate  recovery  is  faMy  good ;  but 
the  disease  may  persist  for  months,  a  year,  or  even  longer  if  the  patient  is 
aged,  and  in  all  cases  relapses  are  common,  more  so  after  a  slight  than  after 
a  severe  attack.  Unfortunately,  the  recovery  is  not  always  perfect.  The 
limb  may  be  left  weak  and  small,  and  cramp,  neuralgia,  or  tingling  may  occur 
in  it.  The  jomts  may  be  considerably  altered,  since  adhesions  may  form, 
owing  to  the  fixation  of  the  joint  and  the  impairment  of  the  nutrition  of 
its  tissues.  These  changes  are  especially  common  in  the  shoulders,  the 
wrists,  and  the  fingers.  The  fingers  are  often  very  painful,  from  the  strain 
on  the  long-unused  joints,  when  an  attempt  is  made  to  use  them  after  the 
neuritis  has  subsided.  It  must  be  remembered  that  the  gouty  tendency  of 
the  patient  may  aggravate  the  morbid  condition  of  the  joints. 

Treatment. — The  treatment  is  the  same  as  that  already  given  for 
other  forms  of  neuritis,  but  absolute  rest  and  immobility  are  even  more 
imperative  here  than  in  other  cases,  even  at  the  risk  of  fixation  of  the 
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joints.  The  most  useful  drug  is  cocaine,  administered  subcutaneously  twice 
a  day  in  doses  of  one-tenth  to  one-third  of  a  grain.  Morphine  may  also  be 
injected.  In  the  early  stages  neither  massage  nor  electricity  should  be 
used,  but  when  the  pain  and  tenderness  are  past,  the  Umb  may  be  rubbed 
very  lightly.  Late  in  the  disease,  if  reaction  of  degeneration  has  appeared 
in  the  muscles,  electricity  may  be  employed. 


THE  ANTERIOE  CEUEAL  XEEYE. 

The  anterior  crural  nerve  rises  chiefly  from  the  thnd  and  fom'th 
lumbar  nerves,  but  partly  also  from  the  first  and  second.  It  supphes 
motor  fibres  to  the  psoas  and  ihacus,  the  quadriceps  extensor,  the 
sartorius,  the  obtmator,  and  the  pectineus.  Its  sensory  branches  are  the 
anterior  and  middle  cutaneous  and  the  long  saphenous  nerves,  which 
supply  the  whole  of  the  thigh,  except  a  narrow  strip  up  the  back,  the 
inner  aspect  of  the  leg  and  foot,  and  the  adjacent  sides  of  the  first  and 
second  toes. 

The  anterior  crural  nerve  may  Ije  injui-ed  directly  by  a  stab  or  shot  in 
the  thigh,  by  fracture  or  dislocation  of  the  femur,  the  pelvis,  or  the  lumbar 
vertebrse.  Disease,  especially  inflammation,  of  the  bones  of  the  pehis,  or 
the  cellular  tissue  within  it,  of  the  femur,  or  of  the  iho-psoas  muscle,  may 
cause  lesions  of  isolated  branches  of  the  nerve,  as  also  may  over-exertion 
of  the  muscles.  The  nerves  of  the  lower  limb,  the  anterior  crm-al  especially, 
are  very  often  involved  in  degenerative  neuritis,  such  as  occurs  in  chronic 
alcoholism,  after  acute  infective  diseases,  and  in  glycosmia.  The  anterior 
crural  nerve  is  involved  in  many  of  the  central  diseases,  especially 
lesions  of  the  cord,  such  as  muscular  atrophy  and  atrophic  spinal  paralysis 
in  children,  etc. 

When  the  whole  nerve  is  paralysed,  flexion  at  the  hip  and  extension 
at  the  knee  are  lost,  so  that  standing  and  walking,  and  more  especially 
climbing,  jumping,  or  running,  are  very  difficult,  or,  when  the  lesion  is 
bilateral,  impossible.  When  the  lesion  is  unilateral,  the  patient  can  stand 
alone,  and  may  be  able  to  walk  by  dragging  the  paralysed  limb  after  him. 
When  the  disease  is  within  the  abdomen,  the  psoas  may  escape,  so  that 
flexion  at  the  hip  is  weakened  but  not  lost.  The  amount  of  paralysis 
varies  with  the  site  and  character  of  the  lesion.  The  knee-jerk  is  lost. 
Antesthesia  is  usually  present  in  the  whole  area  supplied  by  the  nerve, 
and  the  irritation  of  the  nerve  may  cause  great  pain  in  the  same  area. 
This  is  sometimes  the  first  symptom  of  a  growth  near  the  spine.  Pain 
may  pass  along  the  upper  branches  of  the  plexus  (the  ilio-hypogastric,  the 
ilio-inguinal,  and  the  genito-crural)  when  the  whole  plexus  is  involved  in 
a  neuritis. 

THE   OBTUEATOE  XEEYE. 

The  obturator  nerve  rises  from  the  second,  third,  and  fourth  lumbar 
nerves,  and  is  distributed  to  the  adductors,  the  gracilis,  the  obturator 
externus,  and  part  of  the  pectineus  ;  it  also  gives  branches  to  the  hip  and 
knee  joint.  One  of  its  branches  anastomoses  with  the  internal  cutaneous 
nerve,  and  supplies  the  inner  side  of  the  thigh  as  far  down  as  the  knee. 

Isolated  paralysis  of  the  nerve  is  rare.  It  is  sometimes  damaged 
within  the  pjehis   during   difficult   labours,  especially  when   dehvery  is 
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instrumental,  or  it  may  be  compressed  by  an  obturator  hernia.     More 
commonly  the  anterior  crural  nerve  is  also  injured. 

Paralysis  of  the  obturator  nerve  causes  loss  of  adduction  of  the  thighs, 
and  of  the  power  of  crossing  the  legs  over  each  other.  External  rotation  is 
dimiaished  by  paralysis  of  the  obturator  externus,  and  internal  rotation 
by  the  paralysis  of  the  lower  fibres  of  the  adductor  magnus.  The  power 
of  grasping  the  saddle  firmly  with  the  thighs  in  riding  is  also  lost.  There 
is  aneesthesia  of  the  inner  side  of  the  thigh  and  knee,  and  in  cases  of 
obturator  hernia  a  burning  pain  may  be  felt  in  this  region. 


THE   SACEAL  PLEXUS. 

The  branches  of  the  sacral  plexus  give  off  four  large  nerves,  the  superior 
and  inferior  gluteal,  and  the  small  and  great  sciatic. 

The  three  first  nerves  may  be  injured  by  direct  injury  to  the  sacrum  or 
pelvis,  such  as  fracture,  or  the  severe  contusion  and  haemorrhage  which 
occur  after  a  fall  in  a  sitting  position.  Tumours  of  the  sacrum,  pelvis,  or 
Cauda  equina  may  also  injure  these  nerves.  The  glutei  are  involved  in 
the  muscular  atrophy  which  occurs  in  pseudo-hypertrophic  paralysis. 

The  superior  gluteal  nerve  rises  from  the  lumbo-sacral  cord,  and  supplies 
the  gluteus  medius  and  minimus  and  the  pyriformis,  so  that  when  it  is 
paralysed  there  is  loss  of  power  of  abduction  and  circumduction  of  the 
thigh. 

The  inferior  gluteal  nerve  supphes  the  gluteus  maximus,  which  is  the 
extensor  of  the  hip-joint,  acting  as  antagonist  to  the  iho-psoas.  Paralysis 
of  the  inferior  gluteal  will  therefore  cause  loss  of  extension  at  the  hip- 
joint,  and  of  movement  of  the  limb  backwards  beyond  the  vertical  line. 

The  small  sciatic  nerve  is  purely  sensory  in  its  function,  and  is  dis- 
tributed to  the  gluteal  region,  to  the  inner,  upper  portion  of  the  thigh,  and 
to  its  posterior  aspect  as  low  as  the  popliteal  space  and  the  upper  part  of 
the  back  of  the  leg.  It  also  supphes  a  small  branch  to  the  perinseum.  It 
is  very  seldom  paralysed  alone,  but  frequently  along  w^ith  other  nerves. 
The  result  of  its  paralysis  is  anaesthesia  in  the  area  it  supphes. 


THE   SCIATIC   XEEA^. 

The  great  sciatic  nerve  arises  from  the  fifth  lumbar  and  the  first, 
second,  and  third  sacral  nerve  roots.  It  supphes  motor  fibres  to  the 
external  rotators  of  the  thigh  and  to  the  hamstring  muscles  (the  biceps, 
semi-tendmosus,  and  semi-membranosus),  and  gives  a  small  branch  to  the 
adductor  magnus.  By  means  of  its  two  great  terminal  branches,  the 
internal  and  external  popliteal,  it  supplies  all  the  muscles  of  the  leg,  and 
it  is  the  sensory  nerve  to  the  leg  and  foot,  except  their  inner  aspect,  which 
is  supplied  by  the  internal  saphenous. 

The  great  sciatic  is  more  frequently  affected  by  injury  or  disease 
than  any  other  nerve  of  the  leg,  because  of  its  long  course  and  exposed 
position.  It  may  be  injured  by  fractures  of  the  sacrum  or  pelvis,  by 
concussion  or  haemorrhage  within  the  cauda  equina  from  a  severe  fall, 
by  fracture  or  dislocations  of  the  femur,  by  surgical  operations  in  its 
neighbourhood,  or  by  incised  or  gunshot  wounds  in  the  thigh.  During 
difficult  labours  it  may  be  compressed  by  the  head  of  the  child.     It  is  very 
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frequently  affected  by  degenerative  neuritis  after  acute  infective  diseases, 
and  it  is  frequently  the  seat  of  a  spontaneous  neuritis  (sciatica),  probably 
due  to  inherited  gout  or  rheumatism. 

"When  the  whole  nerve  is  paralysed,  there  is  great  impairment  of 
the  power  of  external  rotation  of  the  thigh,  and  of  extension  at  the 
hip-joint,  complete  loss  of  the  power  of  flexion  at  the  knee-joint,  and 
complete  paralysis  of  the  leg  and  foot.  Walking,  climbing,  running  are 
thus  rendered  very  difficult,  and  the  leg  can  only  be  used  in  rigid 
extension.  There  is  anaisthesia  of  the  outer  half  of  the  leg,  the  dorsum 
and  sole  of  the  foot,  and  the  toes.  The  sensibility  of  the  leg  is  sometimes 
unaffected,  since  there  is  a  free  communication  with  other  nerves  in  this 
situation. 

THE  EXTERNAL  POPLITEAL  NERVE. 

The  external  popliteal  nerve  through  its  branches  supplies  the  tibialis 
anticus,  the  peronei,  the  long  and  short  common  extensors  of  the  toes,  and 
the  extensor  of  the  great  toe.  The  exposed  course  and  the  close  proximity 
of  the  external  popliteal  nerve  to  the  bone  render  it  very  liable  to  direct 
injury,  and  it  is  sometimes  the  seat  of  spontaneous  neuritis.  When  it  is 
paralysed,  the  foot  cannot  be  dorsiflexed,  and  the  toes  cannot  be  extended 
at  their  proximal  phalanges.  Abduction  and  adduction  are  greatly  impaired, 
and  the  patient  walks  in  a  characteristic  manner,  with  the  toe  pointed  and 
tending  to  trail  along  the  ground,  so  that  the  knee-joint  must  be  flexed  in 
an  exaggerated  degree  to  bring  the  foot  forward  {stei^page).  The  contracture 
of  the  plantar  muscles  produces  a  condition  of  talipes  equinus  in  long- 
standing cases.  Anaesthesia  is  present  in  the  outer  half  of  the  front  of 
the  leg,  the  outer  portion  of  the  calf,  the  dorsum  of  the  foot,  and  the 
dorsal  aspect  of  the  toes,  areas  which  receive  their  sensory  supply  from  the 
terminal  branches  of  the  external  popliteal,  namely,  the  musculo-cutaneous 
and  the  anterior  tibial  nerves. 


THE   INTERNAL   POPLITEAL  NERVE. 

The  internal  popliteal  nerve  supplies  the  flexors  of  the  leg,  ankle,  and 
toes,  giving  motor  fibres  to  the  popliteus,  the  gastrocnemius,  tibialis 
posticus,  long  flexors  of  the  toes,  and  the  short  muscles  of  the  sole  of  the 
foot.  It  gives  sensory  fibres  to  the  lower  part  of  the  calf,  the  outer  margin 
and  sole  of  the  foot,  and  the  plantar  aspect  of  the  toes. 

When  the  internal  popliteal  nerve  is  paralysed,  the  power  of  extension 
of  the  ankle  joint  is  lost,  the  patient  cannot  rise  upon  his  toes,  and  talipes 
calcaneus  is  produced.  If  the  injury  is  above  the  popliteus  muscle,  there 
is  loss  of  inward  rotation  of  the  leg  in  addition.  Anaesthesia  is  present  in 
the  area  supplied  by  the  nerve. 

The  plantar  nerves  are  rarely  paralysed  alone,  but  a  lesion  may  injure 
one  or  other  in  the  sole  or  ankle.  When  the  internal  plantar  is  affected, 
the  short  flexors  of  the  toes,  the  plantar  muscles  of  the  great  toe  (except 
the  adductor),  and  the  two  inner  lumbricales  are  paralysed.  There  is 
anaesthesia  over  the  inner  part  of  the  sole,  the  plantar  aspect  of  the  three 
inner  toes,  and  one-half  of  the  fourth  toe.  When  the  external  plantar  is 
affected,  there  is  paralysis  of  the  flexor  accessorius,  all  the  interossei,  the 
two  outer  lumbricales,  and  the  adductor  of  the  great  toe.     The  toes  become 
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flexed  at  the  last  two  phalanges  and  extended  at  the  first  (a  position 
analogous  to  the  "  claw-hand "),  and  the  loss  of  the  power  of  propulsion 
of  the  body  in  walking  causes  serious  inconvenience.  Anaesthesia  is  present 
in  the  outer  half  of  the  sole,  the  plantar  aspect  of  the  little  toe,  and  one- 
half  of  the  fourth  toe. 

Diagnosis. — The  diagnosis  of  a  nerve  affection  in  paralysis  of  the 
muscles  of  the  lower  extremity  is  not  difficult  when  there  is  an  obvious 
lesion  in  the  pelvis,  or  in  the  limb  itself,  implicating  the  nerve.  A  know- 
ledge of  the  function  of  the  nerves,  and  of  the  abnormahties  in  position, 
movement,  and  sensation  produced  by  their  paralysis,  will  determine  which 
nerves  are  affected,  and  the  degree  of  injury.  Atrophy  of  the  muscles,  loss 
of  reflexes,  and  changes  in  electrical  reaction  would  also  serve  to  indicate 
the  affected  nerve. 

It  is  sometimes  exceedingly  difficult,  however,  to  distinguish  between 
peripheral  and  central  paral}'sis.  The  relation  of  the  nerve  trunks  to  the 
roots  is  simple,  so  that  a  limited  lesion  of  the  cord  may  affect  the  function 
of  one  nerve  only,  most  frequently  the  anterior  crural  and  external  popliteal, 
and  thus  simulate  a  peripheral  lesion  of  the  nerve.  A  small  lesion  in  the 
course  of  the  cauda  equina  may  also  affect  a  limited  number  of  fibres, 
and  thus  suggest  a  lesion  in  a  single  nerve. 

A  careful  examination  of  the  patient  will  usually  show  other  symptoms, 
such  as  imphcation  of  the  pelvic  ^dscera,  if  the  cord  is  affected,  and  paralyses 
due  to  involvement  of  the  cord  or  cauda  equina  are  usually  bilateral, 
unless  in  the  case  of  a  limited  lesion  in  the  anterior  horn  of  the  cord. 
When  the  lesion  is  in  the  white  matter  of  the  cord,  the  reflexes  are 
exaggerated,  atrophy  does  not  follow,  and  sensation  is  often  unimpaired ; 
whereas  in  injuries  to  the  nerve  the  reflexes  are  abolished,  atrophy  sets  in 
rapidly,  sensation  is  lost,  and  reaction  of  degeneration  soon  appears.  The 
history  is  of  great  use,  as  a  recent  difiicult  labour,  puerperal  fever,  acute 
infective  disease,  poisoning  by  alcohol  or  lead,  would  indicate  a  neuritis ; 
whereas  the  typical  history  of  acute  anterior  polio-myelitis  in  children, 
tabes  in  adults,  injury  or  dislocation  of  the  lumbar  vertebrae  or  sacrum, 
would  indicate  a  lesion  in  the  cord. 

Prognosis. — The  prognosis  in  cases  of  paralysis  of  the  nerves  of  the 
leg  depends  upon  the  character  and  site  of  the  lesion,  and,  speaking 
generally,  is  the  same  as  already  given  in  other  cases  of  peripheral 
affections  of  the  nerves.  The  electrical  reactions  are  important.  The 
cases  in  which  they  are  only  slightly  altered  recover  rapidly,  whereas 
when  reaction  of  degeneration  has  appeared,  either  recovery  is  slow  or  the 
paralysis  is  permanent.  The  paralysis  which  results  from  disease  of  the 
cord  is  much  more  serious  than  that  which  follows  a  lesion  of  the  nerve, 
and  the  prognosis  is  absolutely  unfavourable  in  the  progressive  muscular 
atrophy  and  pseudo-hypertrophic  paralysis  of  children. 

Treatment.  — This  is  similar  to  that  which  has  already  been  described 
in  full  in  dealing  with  paralysis  in  the  arm,  namely,  sedatives  and  rest  in  the 
early  stages,  and  electricity  and  massage  in  later  stages.  In  traimiatic 
cases,  or  in  the  case  of  pressure  from  a  tumour,  surgical  interference  will 
be  required,  and  when  the  paralysis  is  due  to  poisoning  by  alcohol,  lead,  or 
in  diabetes,  suitable  treatment  must  be  employed.  In  the  case  of 
alcohoUsm,  total  abstinence  from  any  form  of  alcohol  is  imperative.  The 
pain,  which  may  be  very  acute,  is  best  treated  by  antipyrine,  antifebrin, 
or,  as  a  last  resource,  opium.  Attention  to  the  position  of  the  limb  is  even 
more  necessary  in  the  legs  than  in  the  arms,  since  contraction  of  the  ham- 
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strings  or  of  the  calf  muscles  may  cause  the  utmost  inconvenience.  When 
the  calf  muscles  are  paralysed,  it  may  be  possible  to  prevent  over-extension 
of  the  foot  by  the  use  of  sandbags,  or  a  board  across  the  bed  to  keep  the 
foot  at  right  angles  to  the  leg. 


SCIATICA. 

The  term  sciatica,  as  commonly  used,  simply  means  pain  along  the 
sciatic  nerve,  irrespective  of  the  cause.  It  should  properly  be  limited  to 
the  pain  produced  by  neuritis,  or  neuralgia  of  the  nerve,  independent  of 
any  external  cause,  and  will  be  used  in  that  sense  here. 

Etiology  and  pathology. — Sciatica  is  much  more  common  in 
men  than  in  women,  the  proportion  being  about  four  to  one.  It  occurs 
most  frequently  between  30  and  60,  the  maximum  being  reached  between 
40  and  50.  It  never  occurs  in  childhood.  There  is  little  doubt  that  gout 
and  rheumatism  are  the  chief  predisposing  causes.  Many  patients  show 
evidences  of  a  gouty  state,  such  as  tophi,  Heberden's  nodules,  or  have  been 
subject  to  previous  attacks  of  muscular  rheumatism. 

The  immediate  exciting  cause  is  usually  exposure  to  cold  and  wet, 
either  local,  such  as  wetting  the  feet  or  sitting  on  wet  grass,  or  a  general 
chill.  The  nerve  may  be  injured  by  external  pressure,  usually  that  of  a 
hard  seat  when  the  occupation  is  sedentary,  or  by  over-exertion  of  the 
muscles.  Inflammation  may  extend  from  surrounding  disease  to  the  nerve, 
as  in  rheumatic  inflammation  of  adjacent  fibrous  tissue,  such  as  lumbago,  or 
inflammation  in  the  pelvic  cellular  tissue.  Pressure  on  the  nerve  by  a  tumour 
or  by  the  foetal  head  during  labour  may  excite  a  neuritis.  Disease  of  bone 
outside  the  pelvis,  especially  the  hip-joint,  may  also  extend  to  the  nerve. 

Symptoms. — Pain  is  the  most  prominent  symptom  in  sciatica,  as  in 
other  forms  of  neuritis.  In  a  typical  case  there  is  generally  some  slight 
prodromal  pain  for  a  few  days,  which  afterwards  becomes  more  marked  in 
any  posture  which  puts  a  strain  upon  the  nerve,  or  causes  pressure  upon 
it.  The  pain  is  increased  by  movement,  so  that  the  knee  is  kept 
slightly  flexed  in  walking,  and  the  patient  walks  upon  his  toes  with  the  leg 
kept  as  rigid  as  possible.  It  may  increase  to  such  a  degree,  that  perfect  rest 
in  a  position  in  which  the  nerve  is  completely  free  from  tension  is  the  only 
condition  possible  for  the  patient.  In  the  acute  stages  of  the  disease,  spon- 
taneous pains  radiating  along  the  nerves  appear  in  addition  to  those 
induced  by  movement.  The  pain  is  felt  most  acutely  at  certain  spots, 
namely,  above  the  hip-joint ;  near  the  posterior  iliac  spine ;  at  the  sciatic 
notch ;  about  the  middle  of  the  thigh ;  behind  the  knee ;  below  the  head 
of  the  fibula;  behind  the  external  malleolus;  on  the  back  of  the  foot. 

The  character  of  the  pain  varies.  It  is  seldom  purely  paroxysmal,  but 
is  more  often  steady  and  dull,  or  acute,  with  exacerbations.  It  is  often 
burning,  radiates  from  above  downwards,  and  may  sometimes  extend  to  all 
the  branches,  marking  out  the  course  of  the  nerves.  Tenderness  on 
pressure  over  the  nerves  becomes  very  marked  as  the  disease  progresses, 
especially  along  the  back  of  the  thigh.  Pressure  on  the  external  popliteal 
nerve  where  it  lies  close  to  the  tendon  of  the  biceps  is  excessively  painful. 

Parsesthesite  are  common,  tingling,  numbness  being  present,  and  there 
are  irregular  patches  of  anaesthesia  in  the  areas  supplied  by  the  nerve. 
The  back  of  the  thigh  may  be  anaesthetic,  showing  that  the  small  sciatic  is 
involved.     Slight  wasting  of  the  muscles  of  the  hip,  thigh,  and  leg,  and 
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flabbiness  due  to  disuse,  are  usually  present,  but  it  is  only  in  severe  cases 
that  these  changes  are  extensive,  or  that  the  electrical  reactions  are  markedly 
altered.  There  is  sometimes  evidence  of  vasomotor  changes,  the  limb 
being  paler  and  colder  than  its  fellow.  Cramps  and  fibrillar  contractions 
sometimes  appear  in  late  cases.  Sciatica  is  almost  never  bilateral,  but  has 
been  knovn  to  ascend  to  the  cord  and  pass  thence  to  the  nerve  on  the 
opposite  side.  It  has  also  been  knovn  to  extend  to  the  lumbar  plexus,  and 
involve  the  nerves  on  the  front  of  the  thigh. 

Diagnosis. — The  typical  position  of  the  pain,  its  relation  to  the 
nerve  and  its  branches,  and  the  tenderness  on  pressure,  serve  to  distinguish 
true  sciatica.  Whether  it  is  primary  or  secondary,  will  be  decided  by  careful 
exammation  of  the  sacrum,  the  pehis,  the  hip-joint,  for  celluhtis,  tumour,  or 
disease  of  the  bone. 

In  neiu'algia  the  subjects  are  generally  ill-nourished  and  anamic,  the 
pain  is  entirely  spontaneous,  and  is  not  influenced  by  posture  or  movement, 
there  is  little  or  no  tenderness  on  pressure,  and  the  pain  is  felt  in  the 
branches  rather  than  in  the  trunk  of  the  nerve.  The  conditions  with 
which  it  is  likely  to  be  confused  are  neuralgia  of  the  nerve,  lumbago,  hip- 
joint  disease,  sacro-iliac  disease,  and  lesions  in  the  vertebra,  the  cauda 
equina,  or  the  cord  itself.  Lumbago  can  usually  be  easily  distinguished 
by  the  situation  and  Hmitation  of  the  pain.  Disease  of  the  hip-joint  or 
sacro-iliac  joint  wiU  be  distinguished  by  other  symptoms  of  such  an  affec- 
tion, and  a  proper  examination  of  the  movements,  etc.,  will  easily  reveal 
the  condition.  In  cases  where  the  spine,  the  cauda  equina,  or  the  cord  are 
the  seat  of  the  lesion,  there  is  usually  no  tenderness  over  the  nerve,  the 
pain  is  peripheral  in  its  distribution,  and  in  the  last  two  conditions  the 
pain  is  almost  always  bilateral,  whereas  true  sciatica  is  rarely  present  on 
both  sides. 

Prognosis. — In  sKght  cases  the  prognosis  is  favourable,  recovery 
usually  taking  place  withm  a  few  weeks.  It  is,  unfortunately,  much  more 
common  for  it  to  take  many  months,  or  even  a  year,  to  subside,  dm-ing 
which  time  the  spontaneous  pain  may  be  continuous  and  intense.  Eelapse 
and  reciu-rence  are  both  common.  The  lessening  of  spontaneous  pain  is 
the  first  sign  of  recovery,  and  is  followed  by  the  gradual  diminution  of  pain 
on  movement.  The  wasting,  fibrillary  tremors  and  cramps  may  persist  for 
months,  or  even  years,  after  the  attack  is  over. 

Treatment. — In  a  case  of  sciatic  pain  the  pelvis  and  the  pehdc  organs 
should  be  carefully  examined  to  exclude  the  possibility  of  tumour,  aneurysm, 
or  disease  of  the  bones ;  when  present,  these  must  of  com-se  be  treated 
according  to  their  nature. 

Gouty  cases  should  be  treated  with  salines,  and  salicylates  may  be  tried 
where  rheumatism  is  suspected  to  be  the  cause.  "When  an  attack  has 
begun,  absolute  rest  in  a  posture  that  relieves  the  nerve  of  any  tension  is 
imperative.  Fixation  by  a  long  splint  is  often  of  use.  Hot  poultices  may 
be  applied  in  the  line  of  the  nerve,  or  counter-irritants,  such  as  mustard 
blisters  or  the  thermo-cautery.  Sometimes  sedatives  may  be  nibbed  in, 
such  as  liniment  o|  belladonna  or  aconite.  Internally  the  drug  that  is  of 
most  use  is  mercury — one  grain  of  blue  pill  twice  daily  when  acute 
inflammation  is  thought  to  be  present.  Quinine,  antipyrine,  and  antifebrin 
are  of  little  use,  but  the  use  of  cocaine  or  morphine  subcutaneously  is  very 
successful.  Cocaine,  injected  near,  but  not  into,  the  nerve  in  doses  of  one- 
eighth  to  one-half  grain  twice  daily,  sometimes  does  well.  Chloroform 
(15  to  30  minims)  injected  into  the  nerve  has  answered  in  some  cases,  as 
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also  injections  of  distilled  water.  Morphine  injections  (one-twelfth  to  one- 
sixth  grain)  should  only  be  tried  as  a  last  resource,  the  temptation  to 
the  formation  of  habit  is  so  great  when  the  patient  is  worn  out  with 
continuous  pain. 

Acupuncture  along  the  nerve  has  sometimes  proved  of  great  use,  the 
needles  bemg  thrust  deeply  into  the  painful  part,  and  left  in  place  for 
about  twenty  minutes.  Nerve-stretching  has  also  been  tried,  but  the 
results  are  not  certain.  Electricity  is  of  little  use,  except  in  the  later  stages. 
After  an  attack  the  patient's  general  health  should  be  watched,  and  a 
threatening  attack  treated  promptly  by  rest  and  counter-irritation. 


MULTIPLE  NEUEITIS. 

Multiple  or  polyneuritis  is  the  term  applied  to  the  condition  in  which 
many  of  the  nerves  are  inflamed,  usually  symmetrically,  and  sometimes 
successively,  by  the  presence  of  some  infective  or  toxic  substance  within 
the  body.  It  has  also  been  called  peripheral  neuritis,  owing  to  the  fact 
that  the  nerves  are  first  and  most  severely  affected  at  their  peripheral 
terminations. 

Etiology. — The  condition  is  due,  as  already  said,  to  the  presence  of 
some  injurious  substance.     This  may  be — 

Toxic,  such  as  alcohol,  lead,  mercury,  arsenic,  carbon — bisulphide  of 
naphtha.  The  toxic  agent  in  diabetes  and  rheumatism  may  also  be  in- 
cluded here. 

Infective,  diphtheria  (influenza),  malaria,  typhoid  and  scarlet  fevers, 
leprosy,  smallpox,  syphilis,  tuberculosis,  beri-beri. 

Cachectic  and  senile,  cancer,  anaemia. 

It  is  a  disease  of  adult  life,  most  of  the  cases  occurring  between 
the  ages  of  20  and  50.  In  children  it  is  very  rare,  and  only  appears 
associated  with  polio-myelitis  or  as  multiple  adventitious  neuritis.  The 
female  sex  is  more  often  affected  than  the  male,  owing  to  the  greater 
frequency  of  the  alcohohc  form  in  women.  The  rheumatic  and  toxa-mic 
forms  are  more  common  in  men.  The  immediate  cause  may  be  physical 
depression,  due  to  chill  or  exposm^e,  or  to  mental  or  emotional  disturbance. 

Symptoms. — The  symptoms  in  multiple  neuritis  vary  greatly,  as  has 
been  said,  according  to  the  cause  and  extent  of  the  lesion.  They  are 
mainly  motor  and  sensory,  but  some  cases  occur  in  which  the  motor  and 
sensory  symptoms  are  inconspicuous,  and  the  prominent  feature  is  marked 
inco-ordination  of  the  muscles  which  gives  rise  to  an  ataxic  condition. 

As  alcoholic  neuritis  is  the  most  common  and  most  important  form  of 
the  disease,  it  may  be  taken  here  as  the  type.  The  condition  may  appear 
in  an  acute,  a  subchronic,  or  a  chronic  form,  the  subchronic  being  most 
common,  and  therefore  described  first.  In  cases  of  subchronic  alcoholic 
neuritis  there  are  usually  some  premonitory  symptoms,  such  as  numbness, 
tingling,  cramps,  and  dull  rheumatoid  pain  m  the  extremities,  symptoms 
which  may  remain  stationary  until  some  impairment  of -vitality  aggravates 
the  disease,  when  they  become  more  marked,  and  are  accompanied  by  more 
severe  pain,  impairment  of  motion,  paralysis  or  inco-ordination. 

The  motor  paralysis  is  usually  symmetrical,  attacking  both  hands  and 
feet,  but  may  be  confined  to,  or  more  severe  in,  upper  or  lower  extremities, 
according  to  the  cause  of  the  neuritis.  In  all  cases  the  extensors  are  more 
affected  than  the  flexors,  so  that  wrist-drop  and  foot-drop  ensue.      The 
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paralysis  may  be  limited  to  the  extremities,  or  may  go  on  to  involve  the 
muscles  of  the  thigh  and  upper  arm,  the  face,  the  sphincters,  the  larynx, 
and  the  respiratory  muscles.  The  effect  of  the  paralysis  of  the  flexors  of 
the  foot  is  to  produce  a  curious  high-stepping  gait,  "  steppage,"  in  which 
the  knee  is  very  much  flexed  and  raised  in  order  to  bring  forward  the  toes, 
which  remain  pointed  and  drooping.  When  inco-ordination  is  the  main 
symptom,  the  gait  may  be  more  distinctly  ataxic.  In  the  leg  the  muscles 
first  and  most  severely  affected  are  those  supplied  by  the  external  popliteal 
nerve  (namely,  the  tibialis  anticus,  peronei,  and  extensors).  In  the  arm 
the  muscles  supplied  by  the  posterior  interosseous  nerve  (from  the  musculo- 
spiral)  are  the  first  to  be  attacked  as  a  rule.  In  the  neuritis  due  to 
lead-poisoning  the  supinator  longus  and  the  long  extensors  of  the  thumb 
escape. 

In  severe  cases  the  muscles  of  the  thorax  and  abdomen  are  involved, 
and  sometimes,  though  very  rarely,  the  larynx  and  the  heart  are  affected 
by  paralysis  of  the  vagus  nerve.  The  facial  and  ocular  muscles  escape, 
■except  in  exceedingly  severe  cases,  and  the  pharynx  and  alimentary  canal 
are  never  involved.  Sensation  may  be  unaffected,  or  its  disturbances  may 
1)6  slight  or  marked.  When  affected,  tingling,  numbness,  or  hyperesthesia 
may  be  present.  The  sensibility  of  the  skin  to  touch  and  temperatiu-e, 
especially  in  the  distal  parts  of  the  limbs,  is  usually  lessened  early  and 
persistently,  while  sensibility  to  pain,  though  often  delayed  and  slow,  may 
be  excessive  when  once  elicited. 

Spontaneous  pains  accompany  the  hypersesthesia,  and  there  is  tender- 
ness over  the  affected  nerve  trunks.  The  muscles  are  also  excessively 
tender  on  pressure.  These  abnormalities  of  sensation  are  most  marked  in 
the  extremities,  especially  on  the  palms  and  soles,  and  on  the  finger-tips, 
but  may  become  much  more  vadely  spread  as  the  motor  system  extends. 

The  conditions  of  the  superficial  reflexes  vary.  If  there  is  much 
Iiypertesthesia  they  may  persist  even  when  the  motor  symptoms  are 
marked,  but  they  disappear  at  an  early  stage  if  the  cutaneous  sensibility 
is  lowered.  The  tendon  reflexes  are  lost  in  nearly  every  case,  but  may  be 
excessive  in  the  very  early  stages,  probably  from  the  irritability  of  the 
nerves.  The  organic  reflexes  may  be  affected  in  severe  cases,  the  urine 
and  faeces  being  passed  involuntarily.  The  affected  muscles  rapidly  atrophy 
and  become  soft  and  flabby,  the  atrophy  progressing  to  a  high  degree. 
Their  electrical  excitability  alters,  the  reaction  to  faradism  being  dimin- 
ished or  lost,  while  the  response  to  voltaism  is  excessive  and  usually 
altered  in  quality.  Both  faradism  and  voltaism  may  fail  to  produce  a 
response  in  the  nerves  in  late  cases. 

The  other  trophic  changes  are  similar  to  those  in  other  forms  of 
neuritis,  the  most  common  being  glossy  skin  and  adhesions  within  the 
joints.  CEdema  is  common,  especially  over  the  joints,  and  there  may  be 
pain  and  effusion  into  some  of  them,  most  commonly  the  fingers  or  wrists, 
followed  by  adhesions,  which  may  be  permanent  and  cripple  the  patient. 
Once  formed,  the  adhesions  are  apt  to  reappear  after  being  broken  down. 
Bedsores  rarely  form. 

The  symptoms  vary  somewhat  according  to  the  nature  of  the  exciting 
•cause.  In  alcoholism  all  the  limbs  are  affected,  but  the  legs  suffer  first 
and  most  severely.  The  metallic  poisons  usually  affect  only  the  arms,  and 
malarial  poison  only  the  legs.  The  neuritis  is  most  widespread  in  toxsemic 
conditions,  in  cold  (rheumatic  neuritis),  and  in  alcohohsm  especially,  when 
the  laryngeal,  cardiac,  and  respnatory  muscles  may  be  affected.     The  face. 
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however,  is  never  affected  in  alcoholism,  and  the  larynx  is  almost  invariably 
spared  in  all  cases.     The  optic  nerve  is  only  rarely  affected. 

The  acute  form  of  multiple  neuritis  comes  on  suddenly  after  exposure 
to  cold  or  to  some  toxic  agent.  It  may  set  in  with  a  rigor,  some  pain  in 
the  back,  and  a  rapid  rise  of  temperature,  which  may  reach  103°-104°  F. 
The  pain  in  the  muscles  is  not  great,  numbness  and  tingling  being  the 
main  symptoms,  but  motor  paralysis  sets  in  early  and  advances  rapidly. 
Death  may  result  within  a  fortnight,  or  even  a  week,  from  paralysis  of  the 
respiratory  muscles. 

The  course  of  an  ordinary  case  of  multiple  neuritis  varies  with  the 
intensity  of  the  attack,  and  the  degree  in  which  it  can  be  controlled  and  its 
cause  suppressed.  Under  treatment,  neuritis  usually  increases  for  three 
to  six  weeks,  remains  stationary  for  a  time,  and  then  slowly  recovers. 
Untreated,  the  disease  is  steadily  progressive.  The  power  returns  first  to 
the  muscles  that  have  been  least  affected,  but  is  slow  in  coming  back  to 
those  that  have  been  much  atrophied.  The  contracture  of  the  opposing 
muscles  also  disappears  gradually.  As  already  said,  it  is  most  serious  in 
the  calf  muscles,  as  it  renders  walking  impossible.  The  first  sign  of 
recovery  is  the  diminution  of  spontaneous  pain  and  hypersesthesia,  which 
disappear  long  before  the  pain  on  movement,  and  the  tenderness  on 
pressure.  Kelapses  are  very  common  if  the  patient's  vitality  is  lowered,, 
or  if  he  is  again  exposed  to  the  poison. 

A  fatal  termination  in  multiple  neuritis  is  very  often  due  to  paralysis 
of  the  respiratory  muscles,  but  may  be  due  to  some  complication,  such  as 
heart  failure  or  exhaustion,  in  long-continued  cases.  Some  pulmonary 
affection,  pneumonia,  phthisis,  or  bronchitis,  may  supervene  and  prove 
fatal.  In  alcoholic  subjects,  cirrhosis  of  the  liver,  gastritis,  or  cerebral 
meningitis  are  common,  and  in  diabetes,  acetontemia  may  prove  fatal. 

Diagnosis. — The  diagnosis  of  a  typical  case  of  multiple  neuritis  is 
not  difficult.  Its  localisation,  symmetrical  distribution,  onset,  and  the 
tenderness  of  muscles  and  nerves,  taken  together  with  the  history  of  a 
distinct  cause,  serve  to  distinguish  it  from  other  paralytic  conditions.  The 
diseases  with  which  it  is  likely  to  be  confounded  are  anterior  polio- 
myelitis, tabes,  Landry's  ascending  paralysis,  and  hysterical  paralysis. 

From  polio-myelitis  it  is  distinguished  by  its  symmetry,  the  affections 
of  the  muscles  in  polio-myelitis  being  quite  unsymmetrical,  the  persistent 
pains,  the  tenderness  over  the  nerves,  and  the  sensory  changes.  From 
tabes  it  may  be  distinguished  by  the  gait,  which  differs  from  that  of 
ataxia,  the  absence  of  pupillary  changes,  girdle  or  lightning  pains,  visceral 
disorders  or  crises,  or  paralysis  of  the  sphincters.  The  inco-ordination 
is  not  so  marked  in  neuritis,  the  patient  being  usually  able  to  stand  alone 
with  the  eyes  shut,  and  there  is  evident  wasting  and  flabbiness  of  the 
muscles.  Some  observers  consider  that  acute  multiple  neuritis  and  Landry's 
ascending  paralysis  are  the  same  disease,  but  in  neuritis  the  paralysis 
attacks  both  extremities  at  once,  whereas  Landry's  paralysis  begins  in  the 
legs,  passes  to  the  trunk,  and  invades  the  arms  last.  In  hysterical  paralysis 
the  extensors  are  never  affected  in  the  manner  characteristic  of  neuritis. 
The  knee-jerk  is  not  lost,  and  when  anaesthesia  is  present  it  is  much  wider 
in  extent  than  in  multiple  neuritis. 

Prognosis. — In  cases  of  acute  neuritis  due  to  cold  or  some  toxemic 
state,  the  prognosis  is  very  grave,  as  in  these  cases  there  is  a  great 
tendency  to  rapid  extension  of  the  paralysis  to  the  muscles  of  respiration. 
In  the  subacute  cases  also,  the  prognosis  is  grave  if  the  patient  is  very 
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weak,  or  if  the  paralysis  has  involved  all  the  limbs  and  some  of  the  muscles 
of  the  trunk.  Since  the  disease  tends  to  progress  for  two  or  three  weeks 
after  the  cause  has  been  withdrawn,  there  is  a  risk  that  in  such  advanced 
cases  the  respiratory  muscles  may  be  affected  before  the  stationary  period 
arrives.  Complications,  such  as  bronchitis,  pneumonia,  meningitis,  nephritis, 
hyperpyrexia,  also  tend  to  render  the  condition  a  grave  one.  In  favourable 
cases  of  subacute  and  chronic  neuritis,  recovery  usually  takes  place  within 
six  months. 

On  the  other  hand,  slight  cases  recover  rapidly  and  completely  under 
treatment  if  begun  early.  The  prognosis  as  to  duration  of  the  paralysis 
depends  upon  the  condition  of  the  muscles.  "When  these  are  highly 
atrophied,  it  may  be  months,  or  years  even,  before  they  recover,  but  the 
recovery  is  generally  permanent  and  complete.  The  sensory  symptoms 
disappear  along  with  the  motor,  the  tenderness  of  the  nerves  and  muscles 
being  last  to  go.  The  prognosis  as  to  the  time  of  recovery  of  power  in  the 
muscles  can  be  given  most  certainly  by  the  aid  of  electricity.  If  the 
reactions  are  much  altered,  especially  if  complete  reaction  of  degeneration 
be  present,  recovery  will  be  slow.  Eeturn  of  faradic  irritability  is  a  sure 
sign  of  improvement  in  the  muscles. 

Treatment. — Eest  in  bed  is  essential,  and,  where  possible,  the  cause 
of  the  neuritis  must  be  removed.  In  alcoholic  cases  especially  it  is  abso- 
lutely necessary  that  no  alcohol  should  be  taken,  unless  great  prostration 
or  cardiac  weakness  should  indicate  otherwise.  In  many  cases,  especially 
in  private  practice,  it  is  not  easy  to  make  sure  that  the  supply  of  alcohol 
is  quite  cut  off,  as  alcohohc  patients  become  exceedingly  cunning  and 
unscrupulous,  and  will  make  any  effort  to  obtain  their  stimulant.  If  there 
is  a  relapse  or  absence  of  improvement  in  such  a  case,  it  is  very  probable 
that  alcohol  is  still  being  obtained. 

Careful  feeding  is  of  the  greatest  value  in  treating  neuritis.  The  food 
should  be  nourishing  and  easily  assimilable,  and  given  at  regular  intervals 
of  not  more  than  three  hours.  ]\iilk,  cream,  custard,  and  beef -juice  are  all 
valuable  in  the  more  acute  stages,  supplemented,  as  recovery  sets  in,  by 
more  solid  food. 

Hot  fomentations  over  the  painf id.  muscles  give  great  rehef ;  but  care 
must  be  taken  that  they  are  not  too  hot,  as  vesication  is  easily  produced. 
Counter-irritation  may  also  be  employed,  but,  unfortunately,  neither  treat- 
ment has  much  effect  on  parenchymatous  neuritis.  Many  drugs  have  been 
employed  to  relieve  the  pain,  the  most  useful  being  cocaine,  which  may 
be  injected  subcutaneously  in  doses  of  one-twelfth  to  one  quarter  of  a 
grain  twice  daily.  Besides  deadening  pain,  it  has  the  further  advantage 
of  lessening  the  craving  for  alcohol.  JNlorphine  shoidd  not  be  used  except 
as  a  last  resource,  especially  in  alcoholic  cases,  as  the  opium  habit  is  very 
readily  formed.  To  lessen  this  risk,  the  opium  should,  if  possible,  be  given 
by  the  mouth ;  and  if  given  subcutaneously,  the  injections  should  be  gi^'en 
by  the  physician  himself,  or,  in  extreme  cases,  by  a  skilled  attendant ;  but 
in  no  case  should  they  ever  be  entrusted  to  the  patient. 

Phenazone  and  acetanilide  are  useful  in  minor  cases,  but  their  tendency 
to  produce  anaemia  is  a  drawback  to  their  continuous  use.  Cannabis 
indica  may  be  given  steadily,  and  in  combination  with  other  drugs. 
Bromides,  sulphonal,  trional,  and  choralamide  may  be  used  to  overcome 
the  sleeplessness,  and  soothe  mental  excitement. 

No  drug  has  any  specific  influence  on  the  general  course  of  the  disease, 
but  an  acute  attack  may  be  treated  by  diaphoretics ;  and  when  rheumatism 
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is  suspected,  salicylate  of  soda  may  be  employed.  In  chronic  cases, 
strychnine,  iron,  and  quinine  may  be  given  for  their  tonic  efi'ects,  and 
iodide  of  potassium  is  of  use  in  the  chronic  sensory  form.  Arsenic  may 
also  be  tried  in  chronic  cases,  but  its  action  must  be  carefully  watched,  as 
it  has  itself  a  tendency  to  produce  neuritis.  Cod-liver  oil  may  be  given  in 
late  stages  to  improve  nutrition. 

Massage  should  be  begun  early,  as  soon  as  the  pain  has  sufficiently  sub- 
sided to  allow  the  patient  to  bear  the  rubbing,  in  order  to  maintain  the 
nutrition  of  the  muscle  and  improve  metabolism  generally.  It  should  be 
kept  up  throughout  the  course  of  the  disease,  until  recovery  is  complete. 

Electricity  should  also  be  begun  as  soon  as  the  pain  permits,  but  it  is 
not  of  so  much  use  as  massage.  It  should  be  employed  daily  for  ten 
to  fifteen  minutes  in  the  form  of  the  voltaic  current,  large  sponges  being 
used  in  order  to  cover  as  large  an  area  as  possible. 

It  must  always  be  borne  in  mind  that  contractures  form  very  readily 
in  the  unopposed  flexor  muscles,  and  that,  therefore,  the  posture  of  the 
patient  should  be  attended  to.  A  sandbag  or  upright  board  across  the 
bed  against  the  feet  will  prevent  foot-drop  and  contraction  of  the  tendo 
Achillis  and  flexors  of  the  toes ;  and  the  legs  and  thighs  should  be  kept 
extended  to  control  the  hamstrings  and  gastrocnemius.  The  contractures, 
when  formed,  usually  yield  readily  to  massage  and  exercise ;  but  in  some 
very  rare  cases  it  may  be  necessary  to  divide  the  tendo  Achillis. 


ENDEMIC  NEUEITIS. 

Beri-beri,  or  Kak-ke,  as  it  is  called  in  Japan,  is  an  organismal  disease 
prevalent  in  the  East.  It  is  endemic  in  various  parts  of  India,  China, 
Japan,  the  Eastern  Archipelago,  Ceylon,  New  Zealand,  the  South  Pacific 
Islands,  and  the  coast  of  Brazil.  It  may  occur  in  epidemic  form,  but  is 
usually  confined  to  certain  closely-inhabited  places,  such  as  barracks  or 
prisons,  where  there  is  opportunity  for  repeated  infection  by  the  germs  in 
the  soil  or  the  air. 

Etiology. — The  etiology  of  the  disease  is  not  clear.  It  has  been 
attributed  to  various  articles  of  food,  fish,  or  rice,  or  to  a  deficiency  of  the 
nitrogenous  part  of  the  diet.  An  organism  has  been  obtained  from  the 
blood  of  patients,  and  consists  of  rods  and  cocci.  It  thrives  best  in  the 
blood  at  a  high  temperature,  and  in  moist  surroundings,  so  that  the  danger 
of  infection  is  considerably  lessened  by  free  ventilation  and  precautions 
against  damp.  This  fact  probably  explains  the  apparent  immunity  of 
Europeans  resident  in  a  beri-beri  district. 

Symptoms. — The  symptoms  of  the  disease  are  evidently  due  to  a 
general  or  localised  neuritis,  affecting  few  or  many  nerves,  and  showing 
many  variations  in  its  manifestations.  The  most  invariable  are  weakness 
in  the  legs,  numbness,  tingling,  and  oedema  over  the  tibiae,  and  extreme 
sensitiveness  to  pressure  in  the  calf  muscles.  The  paresis,  aneesthesia,  and 
oedema  may  be  limited  to  the  legs,  or  may  become  general  ("  wet  form  "), 
or  affect  separate  areas,  or  there  may  be  paresis  and  anaesthesia,  associated 
with  atrophy,  but  with  no  oedema  ("dry  form").  The  vagus  and  the 
phrenic  are  frequently  affected ;  and  one  of  the  most  distressing  features 
of  the  disease  is  the  liability  to  sudden  death  from  cardiac  or  respiratory 
failure  in  an  apparently  mild  case.  When  affected  in  a  slighter  degree, 
there  is  breathlessness  on  exertion. 
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The  disease  may  be  acute  or  chronic.  In  the  acute  form,  the  neuritis 
is  not  so  evident,  fever,  anaemia,  and  general  dropsy  bemg  the  main 
features ;  but  the  chronic  form  closely  resembles  multiple  neuritis.  There 
is  paralysis,  especially  in  the  flexors  of  the  ankle,  atrophy  of  the  muscles, 
sensory  and  trophic  disturbances,  and  a  varying  amount  of  anasarca. 
The  course  of  the  disease  varies  greatly,  with  many  exacerbations  and 
relapses,  different  parts  being  affected.  The  mortality  ranges  from  4  to 
50  per  cent.,  and  the  fatal  issue  is  usually  due  to  cardiac  failure,  but  some- 
times to  exhaustion  in  protracted  cases. 

Treatment. — The  most  important  part  of  the  treatment  is  thorough 
disinfection  and  ventilation  of  the  dwellings,  and  prevention  of  damp  or 
overcrowding.  ISTo  preventive  inoculation  is  as  yet  known ;  but  when  once 
the  disease  has  declared  itself,  the  patient  shoidd  be  removed  from  the 
infected  neighbourhood,  as  there  is  no  doubt  that  many  protracted  cases 
are  due  to  repeated  re-infection,  and  that  the  disease  will  die  out  if  such 
infection  be  prevented.  Otherwise  the  treatment  is  the  same  as  for 
neuritis.  Stimulating  nitrogenous-  diet  should  be  given,  and  all  severe 
exertion  avoided.  In  severe  cases  absolute  rest  is  imperative.  Digitahs 
and  strophanthus  may  be  given  in  small  doses  to  strengthen  the  heart, 
and  iron,  strychnine,  and  quinine  for  then-  tonic  action.  Sudden  cardiac 
embarrassment  may  be  relieved  by  venesection. 


NEUEOMA. 

The  term  neuroma  was  formerly  applied  to  any  new  growth  in  connec- 
tion with  a  nerve,  but  more  recently  investigation  has  shown  that  such 
new  growths  are  only  in  a  few  cases  composed  of  true  nervous  elements, 
whereas  in  the  majority  of  cases  they  consist  of  non-nervous  tissues,  most 
commonly  fibrous  tissue. 

Etiology  and  pathology.  — The  cause  of  nem-oma  is  not  known. 
In  some  cases  it  is  hereditary,  and  is  evidence  of  a  neurotic  disposition, 
occurring,  as  it  sometimes  does,  associated  with  cretinism  and  imbecility. 
The  sexes  are  equally  affected,  except  in  the  case  of  multiple  neuroma, 
which  rarely  occurs  in  women.  The  only  immediate  cause  known  is 
injury,  such  as  pressure  upon,  or  division  of  the  nerves. 

These  tumours  have  been  divided  into  true  neuromata  and  false  neuro- 
mata, according  to  their  composition.  Simple  hypertrophy  of  nerves,  an 
exceedingly  rare  condition,  and  the  enlargement  of  the  nerves  by  con- 
nective tissue  which  occurs  in  anaesthetic  leprosy,  do  not  come  mider 
consideration  here. 

The  true  neuroma  contains  nerve  fibres  meduUated  or  non-medullated, 
or  both,  and  in  some  few  cases  ganglion  cells  are  also  present.  These 
tumours  are  very  rare,  and  are  found  almost  exclusively  on  spinal  nerves. 
The  nerve  fibres,  however,  are  not  in  connection  with  those  of  the  nerve 
trunk,  but  are  irregular  groups  of  fibres  separated  by  connective  tissue. 

The  false  neuromata  vary  greatly  in  structure,  the  commonest  variety 
being  the  fibroma,  while  myxoma,  sarcoma,  and  carcinoma  of  the  nerves  are 
much  rarer  forms,  and  usually  affect  the  nerve  by  invading  it  from  adjacent 
tumours. 

There  are  some  varieties  of  neuroma  which  have  received  distinctive 
names.  The  form  which  is  most  commonly  found  is  the  multiple  neuroma 
or  neuro-fibroma.      As  the  name  indicates,  these  tumours  occiu'  in  great 
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numbers — sometimes  in  thousands — throughout  the  body.  They  are  sub- 
cutaneous, fusiform  swellings,  pamless,  as  a  rule,  and  vary  greatly  in  size, 
some  being  as  small  as  a  pea,  and  others  as  large  as  a  cocoa-nut.  They 
may  be  limited  to  the  branches  of  one  nerve  or  be  distributed  quite 
irregularly.  Plexiform  nem'oma  consists  of  a  mass  of  nodular,  interlacing 
cords  of  varying  thickness,  made  up  of  much  fibrous  tissue  arranged  in 
concentric  lameUce,  com'sing  through  which  the  nerve  fibres  will  be  found, 
unaltered,  as  a  rule.  The  tumour  is  usually  situated  on  one  of  the 
branches  of  the  fifth  nerve,  in  the  orbit  or  upper  eyelid,  for  instance,  or 
on  the  cervical,  brachial,  or  lumbar  plexuses.  It  may  grow  to  'a  very  large 
size,  although  as  a  rule  its  growth  is  slow,  but  causes  no  painful  symptoms 
unless  by  its  mechanical  pressure. 

Tubercula  dolorosa  is  the  name  given  to  minute,  excessively  painful 
tumours  wliich  occur  on  the  peripheral  terminations  of  sensory  nerves. 
Amputation  neuromata  are  the  small,  exceedingly  painful  growths  which 
develop  on  the  divided  ends  of  the  nerves  in  a  stimip  after  amputation. 
They  consist  of  greatly  twisted  and  contorted  strands  of  nerve  fibres  mixed 
with  some  connective  tissue. 

Symptoms. — True  neuromata  may  show  no  symptoms  whatever,  and 
only  be  discovered  after  death.  Very  often,  however,  there  is  acute  inter- 
mittent pain  darting  along  the  branches  of  the  nerve  on  which  the  tumour 
is  placed.  There  may  be  tingling  or  numbness  when  the  nerve  is  much 
affected,  and  some  of  the  muscles  suppKed  by  the  nerve  may  be  paralysed. 
Eeflex  spasm  is  often  produced  in  muscles  in  the  neighbourhood  of,  or  even 
remote  from,  the  tumour.  In  the  case  of  plexiform  neuroma,  there  are  no 
symptoms  beyond  the  appearance  of  the  tumour  and  sometimes  local  pain 
from  its  pressure.  The  tubercula  dolorosa  and  the  amputation  neuromata 
give  rise  to  exceedingly  acute  pain,  and  the  latter  may  prevent  the  patient 
from  wearing  an  artificial  limb. 

Prognosis. — The  prognosis  is  favom^able  as  regards  life,  but  the  pain 
may  prove  very  troublesome.  Neuroma  of  the  vagus  may,  however,  cause 
grave  cardiac  distiu'bances,  increased  by  pressure  on  the  tumom".  Neuroma 
of  the  Cauda  equina  may  cause  paraplegia  with  atrophy  of  the  muscles. 

Treatment. — Excision,  where  possible,  is  the  only  curative  treatment. 
The  tumours  may  be  shelled  out,  or  the  nerve  divided  above  and  below 
them  and  the  tumours  removed.  In  the  latter  case  the  nerve  may,  of 
course,  be  completely  destroyed.  After  operation  the  nerve  endings 
sometimes  enlarge,  as  in  amputation  neuromata,  and  cause  bulbous  growths. 
The  tubercula  dolorosa  and  the  amputation  neuromata  should  always  be 
excised,  but  it  is  rarely  advisable  to  operate  on  the  plexiform  tumour.  It 
is  impossible  to  excise  all  the  nodules  in  multiple  neuroma,  but  any  that  are 
painful  may  be  removed.  Nerve-stretching  may  give  relief  to  the  pain 
when  other  remedies  have  failed;  and  subcutaneous  injections  of  cocaine 
will  completely  arrest  it,  though  for  a  short  time  only. 

A.  BRUCE. 
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DISEASES   OF   THE   VEETEBRiE. 

mJUEIES. 

The  only  injiu-ies  of  the  spine  which  require  to  be  considered  here  are 
dislocation  and  fracture  of  the  vertebree. 

Simple  dislocation  occurs  in  the  cervical  region,  most  frequently  at 
the  fifth  or  sixth  vertebra.  It  may  be  gradual  or  sudden,  secondary  to 
bone  disease  or  the  result  of  injury.  The  damage  to  the  cord  is  always 
greatest  in  traumatic  displacement  of  healthy  bones,  because  of  the  force 
needed  to  produce  such  dislocation.  Displacement  may  occur  in  any 
direction.  It  usually  involves  both  vertebral  articulations,  but  rarely  may 
affect  one  only.  It  is  caused  by  violent  blows  or  falls  on  the  head,  or 
sudden  rotation  of  the  head  while  a  weight  is  carried  on  it. 

The  symptoms  are  a  lateral  or  forward  or  backward  displacement  of 
the  head,  so  that  the  chin  is  in  contact  with  the  shoulder,  or  the  occiput 
with  the  nape  of  the  neck.  The  irregularity  of  the  spine  is  usually  readily 
detected.  The  cord  is  damaged  in  most  cases,  and  the  symptoms  are  those 
of  a  total  transverse  lesion.  It  may,  however,  be  merely  compressed,  and 
the  symptoms  of  paralysis  have  been  known  to  pass  away,  in  such  a  case, 
on  the  reduction  of  the  dislocation.  More  commonly,  the  cord  is  bruised, 
and  secondary  myehtis  occurs.  In  rare  instances,  the  cord  has  been  com- 
pletely divided.  Eupture  of  the  transverse  ligament,  which  retains  the 
odontoid  process,  may  permit  the  latter  to  compress  the  cord,  and  thus 
cause  instant  death.  This  often  results  from  the  sudden  suspension  of  the 
head,  as  in  criminal  execution.  Eupture  of  a  ligament  has  often  resulted 
from  raising  a  heavy  weight  with  the  head.  The  treatment  in  dislocation 
is  too  surgical  to  be  described  here. 

All  organic  diseases  of  the  bones  predispose  to  fracture,  and  amongst 
those,  one  has  special  interest  m  this  connection.  The  vertebrae  may 
share  the  weakening  of  the  osseous  tissues  occasionally  produced  hi 
tabes,  and  when  this  has  taken  place,  a  slight  influence,  such  as  a  blow 
or  a  wrench,  may  cause  fracture.  The  force  needed  is  often  extremely 
slight.  Apart  from  disease,  the  accident  is  most  common  in  adults, 
and  is  usually  the  result  of  a  blow  or  a  fall  on  the  spine,  or  of  sudden 
forcible  flexion.  It  is  most  frequent  at-  the  fifth  and  sixth  cervical 
vertebrae,  and  at  the  last  dorsal  or  first  lumbar.  In  the  latter  position  the 
bodies  are  broken  in  most  cases,  but  in  the  cervical  region  the  arches 
alone  are  fractured  in  one  half.  Usually  there  is  displacement  which 
mvolves  a  narro^ving  of  the  canal  and  compression  of  the  cord.  But  the 
cord  may  be  seriously  damaged  when  there  is  no  such  narrowing.  Blood 
is  usually  extravasated  outside  the  dura  mater,  often  in  considerable 
quantity,  and  there  are  small  extravasations  in  the  pia.  It  is  more  common 
to  have  local  myelitis  apparently  the  direct  result  of  concussion.  The 
myelitis  may  spread  from  this  focus  so  as  to  affect  the  whole  length  of  the 
cord  below  the  injury. 

There  are — (1)  local  indications  of  the  mjmy  to  the  spine ;  (2)  nervous 
symptoms,  such  as  general  shock,  vomitmg,  etc.,  not  distinctly  due  to 
the  damage  to  the  cord.  There  is  great  pain  at  the  position  of  the 
fracture,  rendered  very  intense  by  pressure,  and  often  radiating  along 
the  roots.     In  rare  cases,  epileptiform  convulsions  have  followed  fracture. 
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usually  after  an  interval  of  some  days.  (3)  The  symptoms  which 
result  from  damage  to  the  cord,  namely,  paralysis  in  the  parts  below 
the  injury.  Its  character  depends  on  the  amount  of  damage.  Eetiex 
action  is  lost  at  the  level  of  the  lesion,  and  below  it  is  usually  in  excess,. 
unless  the  centres  are  impaired  by  descending  myelitis.  The  pains  ui 
the  arms  are  severe  when  the  fracture  is  opposite  the  cervical  enlarge- 
ment, and  in  the  legs  when  at  or  below  the  lumbar  enlargement,  so  as  to 
damage  the  nerve  roots.  There  is  usually  incontinence  at  first,  afterwards 
retention  of  urine,  and  cystitis,  bedsores,  etc.,  may  supervene.  Ultimately, 
if  the  lumbar  enlargement  is  not  involved  in  the  intiammatory  process, 
there  may  be  increased  myotatic  irritabihty  in  the  limbs,  progressmg  to 
spasm.  Special  symptoms  result  from  injury  in  certain  parts.  These 
depend  upon  the  parts  supplied  by  the  injured  cord,  and  need  not  be 
described  in  detail.  Secondary  myelitis  may  occur  at  a  variable  period 
after  the  injury,  and  it  and  its  consequences  are  frequent  causes  of  death. 


CAEIES. 

Caries  of  the  bones  of  the  spine  is  a  frequent  cause  of  paraplegia.  It 
is  often  termed  Pott's  disease,  or  Pott's  paraplegia,  from  the  English 
surgeon  who  first  described  it  as  a  cause  of  paralysis. 

Etiology. — Males  are  said  to  be  more  liable  than  females.  It  is  more 
common  in  childhood  and  in  early  adult  life  than  any  other  scrofulous 
lesion.  Injury  seemed  to  frequently  excite  the  mischief  to  the  spine, 
although  there  is  usually  an  interval,  sometimes  of  many  months,  between 
the  injury  and  the  definite  bone  symptoms.  Soft  growths  in  the  spine 
and,  in  rare  cases,  syphilitic  formations  have  had  the  effect  of  causing 
breaking  down  in  the  bodies  of  the  vertebra?.  Osteitis,  due  to  extension 
from  adjacent  inflammation,  is  a  rare  cause. 

Morbid  anatomy. — There  is  inflammation  of  the  bodies  of  the 
vertebrae  and  of  the  intervertebral  substance,  often  at  first  with  enlargement, 
and  subsequently  breaking  down  of  the  substance  of  the  bones.  Products 
of  inflammation  and  destruction  of  tissue  accumulate,  either  inside  the 
canal  or  outside  the  vertebral  column.  In  the  latter  situation  they  are 
increased  in  importance  by  the  inflammation  they  excite,  and  the  well- 
known  forms  of  abscess  result.  Within  the  canal  the  inflammatory 
products  are  of  firmer  consistence ;  the  inflammation  has  little  tendency 
to  spread  as  a  purulent  meningitis,  or  even  to  penetrate  the  dura  mater. 
The  firm  consistence  of  the  inflammatory  products  is  an  important  patho- 
logical feature,  because  this  material  is  so  often  the  agent  by  which  the 
cord  is  compressed.  The  displacement  that  results  from  the  disease 
varies.  Occasionally  there  is  simply  a  lateral  displacement — one  spine  a 
little  to  the  side  of  that  above  it.  More  commonly  the  collapse  of  the 
bodies  leads  to  angular  curvature,  but  the  bend  is  often  less  abrupt.  The 
nerves,  as  they  pass  through  the  membranes  and  foramina,  are  irritated 
by  the  inflammation,  and  often  compressed  by  the  thickening  of  thedura 
mater.  The  damage  to  the  spinal  cord  is  variable,  and  uncertain  in 
character  and  occurrence.  The'  damage  is  of  twofold  nature — compres- 
sion and  inflammation.  The  compression  may  be  attended  by  chronic  or 
acute  inflammation.  The  mechanism  by  which  the  compression  takes  place 
varies.  It  is  most  frequently  effected  by  the  collection  of  inflammatory 
products  outside  the  dura  mater,  and  by  the  thickening  of  the  membranes. 
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Less  commonly,  it  is  by  the  displacement  of  the  bone,  or  by  fragments  of 
bone  that  are  pushed  into  the  canal.  Often  both  of  these  factors  are 
influential ;  probably  an  inflammatory  swelling  or  abscess  of  the  bone  is 
sometimes  the  mechanism  in  compression,  since  the  signs  of  pressure  have 
disappeared  when  an  abscess  has  formed  outside  the  spine,  or  even  when 
deformity  has  come  on  through  collapse  of  the  bodies. 

Symptoms. — The  symptoms  are  of  three  kinds.  First,  those  due 
to  the  bone  disease ;  secondly,  those  due  to  damage  to  the  nerve  roots ; 
and  thirdly,  those  due  to  the  change  in  the  cord  itself.  The  bone 
symptoms,  although  not  strictly  within  the  sphere  of  nervous  disease, 
are  of  much  importance,  as  on  them  the  diagnosis  of  the  cause  of  the 
nervous  symptoms  often  depends.  This  gives  the  subject  its  high 
medical  importance,  and  brings  consideration  of  the  bone  disease  and  its 
symptoms  within  the  province  of  practical  medicine. 

Due  to  bone  disease, — The  first  is  pain  in  the  spine,  chiefly  at  the 
affected  spot,  increased  by  movement,  and  especially  by  pressure.  The 
increase  of  pain  by  movement  is  greatest  when  the  disease  is  in  the 
more  mobile  parts  of  the  vertebral  column,  especially  when  it  is  in  the 
cervical  region.  Deformity  of  the  spine  is  a  later  symptom  than  the 
tenderness,  and  usually  comes  on  gradually.  It  is  often  absent  when  the 
disease  is  in  the  cervical  region ;  but  in  such  cases  there  is  usually  another 
symptom,  namely,  thickening  of  the  tissues  about  the  spine,  which  is 
rare  in  other  parts.  In  any  region  an  abscess  may  form  in  the  neigh- 
bourhood of  the  disease.  Those  that  form  in  front  of  the  diseased 
vertebrifi  are  especially  puzzling  if  the  existence  of  spinal  caries  is  not 
known.  Increased  pain  and  tenderness  in  the  vertebral  column  often 
precede  the  indications  of  damage  to  its  contents. 

Due  to  interference  with  the  nerve  roots. — These  are  very  variable,^ 
and  may  be  severe  or  absent.  There  may  be  hypersesthesia  along  the 
course  of  the  nerves  that  emerge  at  the  affected  region.  There  is  also 
muscular  weakness  and  wasting.  The  motor  symptoms  are  most  marked 
when  the  disease  is  in  the  cervical  region,  and  the  nerve  roots  for  the 
arms  are  damaged.  Herpes  zoster  has  been  occasionally  met  with  along 
the  course  of  the  irritated  nerves.  Spasmodic  contraction  of  the  muscles 
supplied  by  the  roots  is  rare. 

Due  to  cord  disease. — These  are  the  results  of  interference  with 
the  conducting  function  of  the  cord,  which  gives  rise  to  paralysis  below 
the  lesion.  Usually  there  is  no  exciting  cause  for  the  onset  of  cord 
symptoms,  and  when  they  have  commenced  they  may  develop  quickly  or 
slowly.  Very  rarely  the  onset  is  spontaneous,  probably  from  sudden 
displacement.  Both  legs  usually  suffer  together,  and  occasionally  one 
is  paralysed  before  the  other.  In  the  most  frequent  cases  the  dorsal  cord 
is  damaged,  and  the  condition  of  the  legs  is  the  familiar  one  of  spastic 
paraplegia.  If  the  disease  is  situated  in  the  cervical  region,  there  may 
be  muscular  atrophy  in  the  arms,  as  well  as  spastic  paralysis  in  the  legs. 
Sensory  mipairment  due  to  disease  of  the  cord  is  less  common  than  motor 
palsy ;  the  onset  of  the  paralysis  may  be  preceded  by  subjective  sensations 
in  the  legs.  E-eflex  action  is  excessive,  unless  the  disease  involve  the  lumbar- 
enlargement.  The  sphincters  are  often  affected,  sometimes  early,  but- 
they  may  escape,  even  when  there  is  motor  palsy  of  the  legs. 

Amongst  the  common  complications  are  bedsores,  cystitis,  abscess  in 
connection  with  bone  disease,  tuberculous  disease  elsewhere,  and  general 
tuberculosis.     In  very  severe  cases,  secondary  mischief  may  spread  from. 
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the  local  seat  of  disease  in  the  spinal  cord,  either  as  a  descending 
myehtis,  or  as  an  ascending  myelitis.  Ataxy  may  come  on  as  power 
returns,  and  myelitis  may  occur  in  disseminated  foci  in  various  parts  of 
the  cord,  or  even  in  the  medulla. 

Course. — The  cord  mischief  is  influenced  by  the  state  of  the  bone 
disease.  Pressure  on  the  cord  may  be  relieved  although  the  bone  disease 
continues,  so  that  occasionally  angular  cm'vature  may  develop  as  paraplegia 
passes  away.  In  some  cases  paralysis,  both  motor  and  sensory,  persists. 
More  often  the  sensory  loss  passes  away,  while  motor  impairment  remains 
in  the  form  of  spastic  paraplegia.  But  in  many  cases  the  paralysis 
gradually  passes  away,  and  in  children  recovery  occurs  far  more  readily 
than  in  adults.  Even  in  adults,  however,  recovery  may  occur,  although 
the  paralysis  may  have  lasted  for  more  than  a  year,  with  all  the  signs 
of  severe  spastic  paraplegia.  Usually  rest  on  the  back  or  mechanical 
supports  are  necessary  to  secm-e  recovery,  but  it  occasionally  occurs 
without  those  measures.  Eelapses  sometimes  occur  in  cases  that  improve, 
although  not  so  frequently  as  might  be  expected.  In  several  cases,  the 
subjects  of  caries  in  early  life  have  at  some  period  in  adult  life  presented 
the  symptoms  of  primary  lateral  sclerosis.  If  there  is  any  connection 
between  the  two,  it  is  probable  that  the  cord  has  suffered  compression 
60  slowly  that  its  functions  have  not  been  interfered  with,  but  neverthe- 
less the  vitahty  of  the  pyramidal  fibres  has  been  rendered  less  endm'ing. 
It  is  important  to  remember  that  the  curvature  is  often  lateral,  and  also 
that  slight  lateral  deviation  or  sHght  prominence  is  not  unusual  in  normal 
spines. 

Diagnosis. — When  the  signs  of  caries  coincide  with  the  presence  of 
paralysis,  the  diagnosis  is  comparatively  easy.  The  cases  which  present 
most  difficulty  are  those  in  which  the  paralysis  is  present  without  obvious 
deformity  in  the  back,  or  other  symptoms  indicating  bone  disease.  Eegard 
in  such  cases  must  be  had  to  the  shght  bone  symptoms, — especially  the 
deep  tenderness, — and  perhaps  slight  irregularity,  which  are  so  often  present. 
An  observed  increase  in  this  irregularity  is,  of  course,  of  extreme  signi- 
ficance, and  so  are  root-pains  at  the  point  where  the  deformity  and  the 
tenderness  are  distinct.  When  damage  to  the  cervical  arches  causes 
muscular  wasting  in  the  arms,  the  case  may  resemble  one  of  progressive 
muscular  atrophy,  but  it  wiU  probably  differ  in  the  affection  of  sensation, 
and  in  the  presence  of  pains.  When  there  are  merely  tenderness  of  the 
spine,  with  slight  weakness  of  the  leg,  the  question  may  arise  whether  there 
is  organic  disease,  or  merely  the  condition  termed  spinal  irritation.  In 
these  cases,  however,  the  tenderness  is  usually  much  more  widely  dis- 
tributed, it  is  superficial  as  weU  as  deep,  and  there  are  no  root-pains  or 
spots  of  anaesthesia.  There  is  more  danger  that  caries  of  the  spine  in 
a  young  woman  may  be  regarded  as  hysterical  paraplegia  than  that  the 
opposite  error  should  be  made.  And  it  should  never  be  forgotten  that 
patients,  especially  young  women,  with  miequivocal  signs  of  caries,  may 
have,  in  addition,  all  the  symptoms  which  are  usually  ascribed  to  what  is 
called  hysteria. 

Prognosis. — Our  ignorance  of  the  precise  character  of  the  morbid 
process  which  is  dg-maging  the  cord  renders  the  prognosis  in  every  case  a 
matter  of  much  uncertainty ;  but  there  is  no  disease  in  the  cord  in  which 
symptoms  so  severe  so  frequently  pass  away.  The  cases  are  few  in 
which  hope  is  unjustified.  In  childhood  the  prospects  of  recovery  are 
certainly  better  than  in  adult  hfe ;  in  old  age  the  prognosis  is  bad,  and 
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the  disease  nearly  always  has  a  fatal  termination.  Damage  to  the  cord 
between  the  enlargements  is  less  serious  than  when  one  or  other  of  those 
is  affected.  The  clanger  to  life  is  dependent  in  considerable  degree  on  the 
evidence  that  may  be  present  that  tuberculous  disease  is  active  elsewhere, 
and  the  prognosis  is  further  modified  by  the  recent  addition  of  caries  to 
those  diseases  which  may  be  attacked  by  surgical  means. 

Treatment. — For  directions  as  to  the  treatment  of  the  bone  disease, 
the  reader  is  referred  to  treatises  on  Surgery.  If  the  bone  disease  heals, 
the  spinal  cord,  in  most  cases,  will  recover.  Two  most  important  means 
of  treatment  are  persisent  recumbency,  and  tonics,  especially  cod-hver  oil 
and  iron.  In  the  cases  that  have  done  best,  these  and  these  alone  have 
been  used.  The  best  posture  is  upon  the  back,  and  if  no  improvement 
occtn^s  after  some  months'  rest,  suspension  may  be  tried.  In  caries  of  the 
cervical  spine,  fixation  of  the  head  is  necessary,  even  during  the  period  of 
rest.  Counter-irritation  opposite  the  seat  of  caries  sometimes  has  appeared 
to  do  good.  The  actual  cautery  in  mild  form  has  been  found  most 
frequently  useful.  Sulphide  of  calcium,  which  is  said  to  influence 
scrofulous  processes,  deserves  further  trial.  Extreme  care  in  general 
management,  to  avoid  bedsores,  bladder  troubles,  bronchitis,  and  other 
complications,  are  of  great  importance.  When  power  has  returned,  but 
certain  contractures  have  taken  place,  the  ability  to  stand  and  walk  may 
be  quickly  restored  by  tenotomy.  Electricity  is  useful  only  to  maintain 
the  nutrition  of  muscles  that  are  wasting,  and  the  same  may  be  said  of 
gentle  upward  rubbing.  The  efficacy  of  operation  in  those  cases  is  pro- 
bably not  so  great  as  it  was  supposed  to  be  a  few  years  ago.  Certain 
cases  undoubtedly  do  well ;  in  others,  however,  little  or  no  improvement 
has  been  effected,  and  in  another  class  recovery  has  followed  operative 
treatment,  but  recurrence  has  taken  place,  and  the  case  has  ended  fatally. 
Operation  is  certainly  contra-indicated  if  there  are  signs  of  rapidly- 
advancing  general  tuberculosis.  It  is  also  contra-indicated  in  cases  in  which 
the  disease  has  lasted  a  long  time,  and  in  which  there  are  secondary 
changes  in  the  kidneys,  liver,  or  other  organs.  The  prospect  of  recovery, 
however,  is  excellent  if  the  bone  disease  has  become  quiescent,  or  the 
caries  is  actually  healed.  In  such  cases,  the  removal  of  pressm-e  on  the 
cord  may  be  followed  by  a  rapid  and  complete  recovery,  the  pressure 
presumably  being  due  to  the  mass  of  connective  tissue  which  in  these  cases 
forms  a  distmct  tumour  on  the  outer  aspect  of  the  dura  mater.  The  chief 
obstacle  to  success  is  the  occurrence,  in  certain  cases,  of  severe  myeHtis 
at  the  seat  of  pressure — a  myelitis  quite  out  of  proportion  to  the  degree  of 
pressure  which  has  been  present.  This,  of  course,  no  removal  of  pressure 
can  reheve.  To  justify  surgical  interference,  the  existence  of  caries  must, 
of  course,  be  beyond  doubt.  The  operation  involves  some  danger  to  life, 
and  this  fact  ought  unquestionably  to  receive  due  consideration. 


TUMOUES. 

The  bones  of  the  spine  are  sometimes  the  seat  of  primary  or  secondary 
growths,  and  are  sometimes  invaded  by  tumours  springing  from  contiguous 
structures.  Cancer  and  sarcoma  are  most  common  ;  myxoma  has  also  been 
met  with.  A  primary  growth  usually  begins  in  the  bodies  of  the  vertebrae, 
and  spreads  from  one  to  the  other.  From  the  bodies  the  growth  may 
extend  into  the  lateral  processes,  enlarging  them,  and  narrowing  the  intra- 
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vertebral  foramina.  The  nerve  roots  may  suffer  by  pressm^e,  simple 
inflammation,  or  cancerous  infiltration.  The  cord  may  sufter  compression, 
and  is  often  inflamed,  sometimes  acutely.  Such  inflammation,  once  excited, 
may  spread  in  the  cord,  upwards  and  downwards. 

Etiology. — The  general  causes  are  the  same  as  those  of  similar 
growths  elsewhere,  and  injury  has  been  sometimes  supposed  to  be  the 
exciting  cause. 

Symptoms. — There  may  be  direct  symptoms — pain  in  the  spine, 
local  tenderness,  and  interference  with  the  movements  of  the  vertebral 
column.  A  palpable  tumour  is  never  an  early  symptom  ;  but  ultimately  a 
deep-seated  hard  swelling  may  be  felt  on  one  side  of  the  spine.  Angular 
curvature  sometimes  occurs,  similar  to  that  of  caries  in  its  external 
characters.  The  affection  of  the  nerves  is  almost  invariable,  and  gives  rise 
to  the  most  distressing  symptoms,  with  radiating  pain  in  the  course  of 
them.  At  first  slight,  these  gradually  increase  to  extreme  intensity,  and. 
even  slight  movement  of  the  trunk  induces  the  paroxysms.  It  is  rarely 
that  those  pains  are  absent,  but  they  occasionally  occur  late.  But,  on  the 
other  hand,  they  may  precede  other  symptoms  for  months.  Corresponding 
damage  to  the  motor  roots  may  cause  contracture,  paralysis,  and  wasting. 
The  damage  to  the  cord  causes  symptoms  similar  to  those  in  caries,  and 
described  under  "  Compression."  The  chief  difference  from  caries  is  in  the 
sudden  onset  of  paraplegic  symptoms,  due  to  the  onset  of  acute  inflamma- 
tion. All  power  in  the  legs  is  often  lost  in  twelve  or  twenty-four  hours, 
even  when  no  curvature  has  taken  place.  On  the  other  hand,  the  onset  of 
the  palsy  may  be  very  slow,  and  it  is  known  to  occupy  several  years  in 
reaching  a  considerable  degree.  The  characters  of  the  resulting  paralysis 
are,  as  a  rule,  similar  to  those  in  caries,  but  are  more  frequently  modified 
by  the  spread  of  inflammation ;  so  that,  for  example,  the  central  and  reflex 
functions  of  the  lumbar  enlargement  may  be  lost  at  the  onset.  In  many 
cases,  however,  there  is  no  descending  inflammation. 

The  course  of  the  disease  is  naturally  progressive.  Sometimes,  how- 
ever, some  improvement  succeeds  a  rapid  development  of  palsy,  due  to  the 
partial  recovery  from  the  state  of  acute  inflammation.  The  duration  of 
the  disease  varies  according  to  the  nature  of  the  growth.  Death  may  be 
due  to  bedsores,  cystitis,  and  kidney  disease,  to  growths  elsewhere,  or  to 
simple  exhaustion. 

Diagnosis  and  prognosis. — The  recognition  of  the  disease  is  only 
a  matter  of  certainty  when  signs  of  tumour  are  present,  or  w^hen  they 
occur  in  a  patient  from  whom  malignant  disease  has  been  removed.  It 
is  important  to  remember  that  acute  transverse  myelitis  may  be  an  early 
effect  of  the  disease ;  and  the  presence  of  this  condition,  with  m.arked  local 
tenderness,  is  very  suggestive.  It  should,  however,  be  remembered  that 
similar  root  symptoms  may  be  produced  by  an  aneurysm,  or  a  growth  in 
front  of  the  vertebral  column.  The  symptoms  of  a  growth  in  the  lower 
cervical  region  may  be  closely  simulated  by  the  severe  root  pains,  the 
result  of  radicular  neuritis.  The  distinction  rests  on  the  absence  of  the 
signs  of  a  growth,  but  it  is  usually  necessary  to  wait  and  watch  the  course 
of  the  symptoms.  The  chief  difficulty  in  diagnosis  is  the  distinction  from 
caries.  One  distinction  which  is  suggestive,  but  not  absolute,  is  the  intensity 
of  the  pain  in  tumour,  and  especially  its  increase  on  movement.  Among 
other  diseases  with  which  these  grow^ths  may  be  confounded  is  the  dorsal 
form  of  tabes  ;  but  the  wide  extent  of  the  root  symptoms,  the  slight  effect 
of  movement,  and  the  loss  of  the  knee-jerk,  are  usually  sufficient  for  dis- 
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tinction.  The  prognosis  scarcely  requires  formulating,  the  only  point 
requiring  determination  being  the  probable  duration  of  Hfe ;  and  judgment 
on  this  matter  must  be  formed  from  the  severity  of  the  symptoms  and  the 
constitutional  condition. 

Treatment. — Possibly,  in  a  few  cases,  the  growth  may  be  so  placed 
as  to  be  removable,  and  an  exploratory  operation  would  be  justifiable  in 
any  promising  case.  But  treatment  usually  has  to  restrict  itself  to  an 
attempt  at  the  relief  of  pain,  and  to  the  avoidance  of  bedsores  and  other 
results  of  the  disease.  Morphine  is  alone  powerful  for  the  relief  of  pain ; 
but  unfortmiately  the  dose  has  to  be  quickly  increased.  Cocaine,  however, 
affords  some  relief,  and  may,  with  other  anodynes,  at  least  prolong  the  effect 
of  morphine. 

W.  E.  GOWEES. 

JAMES  TAYLOE. 


DISEASES   OF   THE   SPINAL   MEMBRANES. 

The  morbid  processes  that  involve  the  membranes  are  chiefly  haemor- 
rhages, growths,  and  inflammation.  Tumours  of  the  membranes  may  be 
conveniently  considered  with  those  of  the  spinal  cord.  Inflammation  and 
haemorrhage  are  described  here. 


MENINGITIS. 

Inflammation  of  the  membranes  may  be  acute  or  chronic,  may  chiefly 
affect  the  dura  mater  (pachymeningitis)  or  the  pia  mater  (leptomenmgitis). 
The  arachnoid  usually  suffers  with  the  pia,  but  is  said,  in  one  form  of 
inflammation,  to  be  affected  almost  alone,  and  this  form  has  been  termed 
arachnitis.  Acute  inflammation  beginning  in  one  membrane  usually 
spreads  to  the  others.  Chronic  inflammation  may  remain  limited  to  one. 
Spinal  meningitis  may  be  divided  into  two  forms — (1)  that  which 
begins  outside  the  membrane,  often  arising  by  extension  from  some 
adjacent  focus  of  inflammation — external  meningitis;  (2)  that  .which 
begins  within  the  sheath  of  the  dura  mater,  and  is  often  primary — internal 
meningitis. 

External  Meningitis. 

External  meningitis  is  thus  an  inflammation  of  the  dura  mater.  It 
also  involves  the  connective  tissue  outside  the  membrane,  and  these  may 
suffer  before  the  membrane  itself.  The  morbid  process  usually  remains 
limited  to  the  outer  surface  of  the  dura,  passing  through  it  only  in  rare 
cases. 

Etiology. — External  meningitis  is  usually  the  result  of  extension  from 
some  contiguous  disease,  especially  caries  of  the  spme.  A  syphihtic 
inflammation  may,  in  rare  cases,  be  associated  with  syphilitic  disease  of 
the  vertebrae.  Such  external  meningitis  is  usually  limited  in  extent  and 
chronic  in  course.  Deep  sacral  bedsores,  however,  sometimes  cause  an 
acute  inflammation,  and  ascending  neuritis  has  been  supposed,  in  some 
cases,  to  set  up  local  inflammation.  It  is  certain  that  acute  external 
general  meningitis  occurs  as  a  primary  disease,  and  may  run  an  intensely 
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rapid  course,  with  profuse  suppuration  between  the  membrane  and  the 
bone.  The  subjects  have  generally  been  young,  ill-nourished  adults,  and 
there  is  often  a  history  of  exposure  to  cold.  In  some  cases  the  pus  has 
worked  its  way  backwards,  and  has  spread  amongst  the  muscles  of  the 
back,  forming  collections  at  one  or  more  spots,  either  in  front  or  behind. 

Pathology. — The  inflammation  is  sometimes  simple,  much  more 
frequently  purulent.  In  the  former  case,  the  dura  mater  may  be  merely 
reddened  and  opaque ;  in  the  latter  the  surface  is  covered  with  a 
layer  of  pus.  In  the  more  common,  a  layer  of  purulent  inflammatory 
products  covers  the  outer  surface  of  the  dura  mater.  Often  the  inflam- 
matory products  undergo  development  into  fibroid  tissue,  so  as  to  give  rise 
to  the  actual  appearance  of  a  tumour.  Sometimes  there  is  a  regular 
nodular  thickening  of  the  outer  layer  of  the  membrane ;  but  in  most 
cases  the  inner  surface  is  normal,  even  when  the  cord  itself  is  inflamed. 
In  all  forms  of  external  inflannnation,  the  fat  outside  the  dura  mater  is 
quickly  absorbed,  and  the  membrane  may  become  adherent  to  the  bone. 
When  secondary  to  caries,  the  inflammation  is  usually  limited  to  the 
neighbourhood  of  the  bone  disease.  When  it  is  acute  and  general,  pus 
may  spread  through  the  whole  length  of  the  canal,  and,  as  has  been  stated, 
may  often  be  found  among  the  muscles  of  the  back.  In  such  cases  the 
membrane  is  swollen,  sodden,  and  in  appearance  resembles  a  piece  of  wash- 
leather.     The  inner  surface  is  usually  normal. 

Symptoms. — These  vary  considerably.  They  have  been  already 
described  in  association  with  caries.  The  chief  symptoms  are  pain  in  the 
back,  often  referred  to  the  loins,  increased  by  movement,  and  these  pains 
are  usually  associated  with  spasm.  The  hyperesthesia  may  be  followed 
by  anaesthesia,  and  sometimes  there  is  paralysis  of  the  muscles  from 
involvement  of  the  motor  nerve  roots.  The  sphincters  are  usually 
paralysed,  and  in  acute  cases  there  is  much  constitutional  disturbance, 
rigors,  profuse  sweating,  and  high  fever.  In  local  secondary  forms  the 
symptoms  differ  with  the  acuteness  of  the  inflammation.  Although  pain, 
as  a  rule,  is  considerable,  other  signs  of  irritation  are  inconspicuous. 

Diagnosis  and  prognosis. — The  symptoms  of  irritation  of  the 
nerve  roots  constitute  the  most  important  indications,  combined  with  the 
signs  of  pressure  on  the  cord.  The  acute  form  causes  symptoms  that 
have, much  in  common  with  those  of  internal  meningitis,  and  it  is 
doubtful  whether  a  diagnosis  can  be  made  by  the  character  of  the  nerve 
symptoms  alone.  In  a  case  of  apparently  primary  meningitis,  it  is 
important  to  watch  carefully  for  any  signs  of  deep  oedema  among  the 
muscles  of  the  back.  This  will  indicate  commencing  purulent  mflamma- 
tion  extending  from  within,  and  might  be  accompanied  by  signs  of 
inflammation  in  the  pleura,  in  the  peritoneum,  or  behind  the  pharynx, 
from  a  similar  extension  in  the  other  direction.  The  acute  affection  is 
exceedingly  grave.  Eecorded  cases  have  ended  in  death,  but  it  is  possible 
that  some  cases  have  recovered,  and  that  the  fatality  of  the  disease  may 
not  be  so  great  as  M'ould  appear  from  the  published  facts.  Chronic 
external  meningitis  resulting  from  caries  is  only  serious  by  reason  of  the 
compression  it  exerts  on  the  cord. 

Treatment. — The  local  form  alone  affords  opportunity  for  effective 
treatment.  Any  accessible  collection  of  pus  should  be  opened,  and  if 
acute  local  symptoms  suggest  the  passage  of  pus  into  the  cerebral  canal, 
the  propriety  of  operation  should  be  considered.  Eest,  counter-irritation 
of  the  spine,  especially  by  the  actual   cautery,  sedatives  to  relieve  the 
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pain,  and  tonics,  are  the  most  important  measures  in  chronic  cases.  So 
far  as  the  acute  form  is  open  to  treatment,  the  measures  suitable  are  those 
for  the  internal  variety.  In  a  subacute  case,  a  free  exit  should  be  allowed 
for  pus,  but  an  opportunity  for  this  seldom  presents  itself. 

Acute  Internal  Meningitis. 

This,  for  the  reason  already  mentioned,  has  been  termed  leptomeningitis, 
but  the  acute  form  only  remains  limited  to  those  membranes  when  of  slight 
degree.  In  some  cases,  the  inner  surface  of  the  dura  is  also  inflamed.  Fre- 
quently the  inflammation  extends  to  the  cord,  such  cases  being  very  often 
termed  meningo-myelitis.  In  other  cases,  curiously  enough,  no  extension 
to  the  cord  seems  to  take  place.  The  inflammation  may  be  either  simple 
or  purulent,  or  may  be  secondary  to  tubercle.  It  also  occurs  in  con- 
junction with  cerebral  meningitis  in  the  epidemic  form.  Acute  simple 
spinal  meningitis  is  rare.  The  immediate  causes  are,  in  part,  such  as  have 
a  local  action,  and  general  morbid  influences. 

The  local  causes  may  be — (1)  injuries  to  the  spine  ;  (2)  exposure  of  the 
back  to  cold,  or  to  the  sun,  has  seemed  to  be  eflective  in  certain  cases  ;  (3) 
adjacent  inflammation  has  sometimes  caused  internal  meningitis,  but  in 
such  cases  external  meningitis  has  been  a  necessary  preliminary. 

In  a  few  cases,  internal  meningitis  is  due  to  the  extension  of  inflam- 
mation from  the  cerebral  membranes.  Such  extension  is  rarely  traced, 
except  (1)  in  cases  in  which  slight  meningitis  is  found  in  the  upper  cervical 
region,  as  far  down  as  gravitation  favours  the  descent  of  solid  particles  in 
the  cerebro-spinal  fluid ;  and  (2)  in  cases  in  which  some  cause  has  been 
etfective  in  producing  inflammation  of  the  cerebral  membranes,  and,  later, 
the  affection  of  the  spinal  membranes,  such  as  the  local  presence  of 
tubercles,  or  a  morbid  blood  state. 

The  most  severe  forms  of  internal  meningitis  are  due  to  a  morbid 
blood  state,  either  septicemia  or  a  virus  allied  to  that  which  causes  the 
cerebro-spinal  form.  In  cases  of  acute  inflammation,  organisms  have  been 
found  in  the  spinal  fluids.  General  exposure  to  cold  probably  causes  an 
effect  only  through  the  agency  of  toxaemia.  Such  exposure  has  apparently 
been  rendered  effective,  in  some  instances,  by  coincident  menstruation. 
The  disease  also  may  occur  in  the  course  of,  or  subsequent  to,  certain 
acute  specific  diseases. 

Morbid  anatomy. — It  is  usually  wide  in  extent,  as  the  inflammation 
spreads  readily  in  the  loose  tissue  in  the  arachnoid.  In  the  earliest  stage 
the  change  only  consists  of  congestion  in  the  pia,  perhaps,  also,  the  inner 
surface  of  the  dura  and  substance  of  the  cord.  In  a  more  advanced 
stage,  the  pia  arachnoid  is  opaque  and  thickened,  and  an  exudation  of 
inflammatory  products  may  be  present.  This  exudation  may  be  semi- 
purulent,  and  the  inner  surface  of  the  dura  mater  may  present  similar 
changes.  The  vessels  are  dilated  and  their  sheaths  distended  with  cells ; 
the  spinal  fluid  is  increased  in  quantity,  turbid  or  even  purulent  in  aspect. 
The  nerve  roots  also  may  be  covered  with  exudation,  and  the  spinal  cord 
itself  is  often  invaded.  The  change  is  always  most  marked  in  the 
periphery.  If  recovery  take  place,  the  membranes  may  remain  opaque 
and  adherent,  and  there  may  be  a  permanent  excess  of  arachnoid  fluid. 
The  changes  in  the  cord  may  lead  to  sclerosis.  In  tuberculous  inflamma- 
tion, the  amount  of  exudation  is  usually  small ;  it  is  often  grey  and 
gelatinous,  and  in  it  are  scattered  the  tuberculous  granulations.     In  many 
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cases  the  signs  of  spinal  meningitis  are  associated  with  those  of  inflamma- 
tion of  the  membranes  of  the  brain,  and  a  continuity  of  the  processes  may 
be  obvious  or  indistinct.  In  the  %dolent  puriilent  cerebro- spinal  menin- 
gitis, which  is  occasionally  produced  by  a  septic  influence,  pus  around  the 
cord  is  often  continuous  with  that  which  bathes  the  base  of  the  brain. 

Symptoms. — Malaise,  with  slight  pain  in  the  back,  may  precede  the 
acute  onset  of  symptoms.  This  is  usually  marked  by  a  rigor,  hyper- 
pyrexia, and  a  severe  pain  in  the  back.  Pain  may  also  radiate  along  the 
distribution  of  the  nerve,  and  the  eccentric  pain  is  paroxysmal  and  intense. 
Pain  in  the  back  is  increased  by  movement,  also  by  pressure,  and  it  is  no 
doubt  due  to  uTitation  of  the  inflamed  meninges.  Muscular  spasm  is 
usually  coincident  with  pain.  There  is  rigidity  in  the  muscles,  most 
marked  in  the  neighbourhood  of  the  inflamed  part.  It  is  often  first 
observed  in  the  neck.  When  slight,  it  may  merely  cause  retraction  of  the 
head,  or  stiffness  of  the  back ;  or  if  severe,  may  even  cause  opisthotonos. 
It  usually  involves  also  other  trunk  muscles,  especially  those  of  the 
abdomen,  and  the  Hmbs  may  even  become  rigid.  There  is  usually  great 
hyperesthesia  of  the  skin,  and  increased  sensitiveness  in  the  muscles. 
Eeflex  action  is  increased,  and  constipation  and  retention  of  urine  are 
common.  Dyspncea  may  result  from  spasm  in  the  thoracic  muscles.  The 
pulse  may  be  frequent,  or  retarded,  and  headache,  delirium,  or  coma  may 
cocur  when  the  inflammation  has  extended  within  the  skull.  The  tempera- 
ture is  raised — sometimes,  however,  to  only  a  shght  degree.  ChejTie-Stokes 
breathing  may  be  present  from  implication  of  the  medulla.  The  function 
of  the  vasomotor  nerves  is  deranged. 

In  tune,  the  symptoms  of  irritation  give  rise  to  those  of  paralysis,  the 
Hmbs  become  lax,  sensibility  becomes  lessened  or  lost,  and  reflex  action 
disappears.  The  heart  is  apt  to  become  feeble,  and  death  may  occur  from 
asthenia,  or  from  paralysis  of  the  respiratory  muscles.  Towards  the  end, 
there  is  sometimes  a  considerable  rise  of  temperature.  Death  may  occur 
from  the  effects  of  bedsores,  or  from  secondary  kidney  disease.  But,  on 
the  other  hand,  the  signs  of  irritation  may  lessen  and  disappear,  while 
those  of  structural  damage  remain.  The  persistent  symptoms  vary  much  in 
extent  and  degree,  and  consist  in  paralysis — motor  and  sensory— with 
added  muscular  atrophy  and  contracture.  Ultimately,  the  symptoms  of 
damage  to  the  cord  may  either  slowly  increase,  or,  on  the  other  hand, 
those  of  meningitis  may  pass  avN' ay  entirely.  The  symptoms  vary  in  their 
distribution  according  to  the  position  of  the  disease — in  the  lumbar,  dorsal, 
or  cer\dcal  region.  When  the  latter  region  is  affected,  the  symptoms  are 
manifest  in  the  upper  extremities,  the  dyspnoea  may  be  great,  the  action 
of  the  heart  may  be  deranged,  and  the  pupils  may  be  affected.  Extension 
to  the  brain  is  marked  by  vomiting,  general  headache,  delirium,  and 
affection  of  the  cranial  nerves. 

The  symptoms  vary  also  according  to  the  nature  of  the  inflammation. 
In  purulent  meningitis,  the  symptoms  are  sometimes  very  shght,  and  the 
duration  of  the  acute  s}Tnptoms  varies  from  a  day  or  two  in  severe  cases, 
to  two  or  three  weeks  in  cases  of  less  severity.  The  symptoms  of 
tuberculous  spmal  meningitis  resemble  those  which  have  been  described, 
but  are  usually  less  intense. 

Diagnosis. — The  diagnosis  rests  on  the  s}Tnptoms — the  pain  in  the 
back,  the  retraction  and  rigidity  of  the  neck  and  spine,  hyperaesthesia,  and 
spasm  in  the  limbs.  In  myelitis,  pain  in  the  back  is  absent  or  trifling. 
Meningeal  haemorrhage  most  nearly  resembles  meningitis  in  its  mani- 
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festations;  the  distinction  depends  chiefly  upon  the  mode  of  onset. 
Hfemorrhage  into  the  cord  can  scarcely  be  confused  with  inflannnation  of 
the  membranes.  Tetanus  sometimes  presents  a  close  resemblance,  but 
there  is  no  fever  at  the  onset,  and  in  this  disease  trismus  is  an  early  and 
obtrusive  symptom,  and  the  paroxysms  of  muscular  spasm  are  excited  by 
peripheral  impressions.  Eheumatism  of  the  muscles  may  cause  pain  of 
the  back  on  movement,  but  there  is  no  spontaneous  pain,  such  as  attends 
meningitis,  nor  is  there  distinct  spasm.  The  diagnosis  of  the  form  of 
meningitis  depends  on  the  recognition  of  the  cause  of  inflammation.  When 
spontaneous  and  acute,  the  case  is  probably  the  primary  form.  If  it 
occurs  under  conditions  which  give  rise  to  surgical  septicsemia  or  after 
childbirth,  purulent  menuigitis  is  almost  certain.  The  diagnosis  of  the 
tuberculous  variety  depends  on  the  pressure  of  a  combination  of  the 
symptoms  of  cerebral  meningitis,  and  on  the  gradual  and  insidious  onset. 

Prognosis. — This  is  grave  in  all  cases.  It  is  worse  when  the 
symptoms  are  severe  and  acute,  and  the  temperature  is  high.  It  is  also 
worse  when  it  is  due  to  serious  lesions  of  the  spme ;  and  is  worse  in  the 
so-called  spontaneous  cases  than  in  those  which  result  from  traiunatism. 
liecovery  is  more  probable  in  middle  than  in  early  or  advanced  age. 

Treatment. — Perfect  rest  and  quiet  are  of  the  utmost  importance. 
Although  it  is  undesirable  that  the  spine  should  be  the  lowest  part  of  the 
body,  yet  in  acute  meningitis  it  is  scarcely  possible  for  the  patient  to  lie 
in  any  other  posture.  Dry,  or  in  robust  patients  wet,  cupping  or  leeching 
along  the  spine  may  be  employed  at  the  onset.  Counter-irritation  by 
blisters  or  by  mustard  is  more  useful  when  the  disease  is  subsiding.  Hot- 
air,  or  vapour  baths  in  cases  which  are  due  to  cold,  should  be  employed  at 
the  onset  of  treatment.  Mercury  is  the  only  internal  remedy  which  has 
been  regarded  as  capable  of  mfluencing  the  inflammatory  process.  It 
should  be  given  until  there  is  a  slight  affection  of  the  gums.  The  oleate 
of  mercury  may  be  rubbed  in  along  the  spine.  Iodide  of  potassium  seems 
to  have  httle  influence.  It  is  usually  necessary  to  give  sedatives  for  the 
relief  of  the  pain,  and  of  these,  morphine  by  the  skin  or  by  the  mouth  is 
the  most  effective.  Sometimes  inhalations  of  chloroform  are  necessary,  and 
may  be  even  more  effective  than  morphine.  In  slight  cases,  rehef  may 
be  effective  by  belladonna,  or  by  atropine  hypodermically.  Chloral,  or 
chloral  and  bromide,  or  any  of  the  milder  sedatives,  may  be  given  if  there 
is  insomnia.  When  the  disease  has  passed  into  a  chronic  stage,  iodides 
have  been  thought  useful,  Comiter-irritation  may  then  be  employed 
freely  with  advantage.  Tonics,  such  as  iron  and  quinine,  and  even 
strychnine,  are  beneficial.  Warm  baths,  such  as  those  at  Bath  and  Aix-les- 
Bains,  seem  sometimes  of  service,  especially  when  employed  as  hot 
douches.  The  local  consequences,  such  as  muscular  atrophy,  contractures, 
and  the  like,  need  special  local  treatment,  by  rubbing,  electricity,  and 
similar  measures. 

Cheoxic  Internal  Meningitis. 

This  occurs  in  two  forms  —  pachymeningitis  and  leptomeningitis. 
They  have  many  characters  in  common ;  they  own  the  same  causes,  and 
need  the  same  treatment ;  hence  it  is  most  convenient  to  describe  them 
together.  Chronic  meningitis  is  rare  as  a  general  and  primary  malady, 
and  is  seldom  fatal.  There  is  little  doubt  that  the  condition  which  twenty 
years  ago  was  looked  upon  as  chronic  menuigitis  was  really  often  primary 
lateral  sclerosis. 
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Etiology. — It  is  most  frequent  in  adult  age,  affects  men  more  fre- 
quently than  women,  and  has  been  thought  to  occur  more  readily  in  patients 
with  neurotic  heredity.  Debilitating  influences  predispose  to  it;  and 
among  exciting  causes  are  severe  and  repeated  exposure  to  cold,  traumatic 
lesions,  concussion,  etc.  It  may  also  result  by  spread  from  without 
inwards,  and  by  extension  from  the  substance  of  the  cord  itself.  Local 
chronic  meningitis  may  result  from  any  chronic  disease  of  the  membranes^ 
the  bones,  or  the  spinal  cord.  It  occurs  in  all  cases  of  compression,  and 
in  all  forms  of  myelitis  which  involve  the  superficial  layers  of  the  cord. 
Certain  general  morbid  states  are  frequent  causes.  Of  these,  that' 
due  to  alcohol  is  perhaps  most  important.  The  second  common  cause  is 
syphilis,  which  may  produce  either  pachymeningitis  or  local  leptomeningitis,, 
irregular  in  position  and  effect.  Tubercle  also  has  given  rise  to  a  chronic 
inflammation  chiefly  of  the  inner  surface  of  the  dura.  Hemorrhagic 
pachymeningitis  occurs  especially  in  the  insane,  but  has  been  met  with  as 
a  result  of  alcoholism  and  of  injury. 

Morbid  anatomy. — In  slight  cases  there  is  merely  thickening  and 
opacity  of  the  membrane,  with  perhaps  distension  of  vessels.  The  spinal 
fluid  is  increased  in  quantity,  and  is  turbid.  In  more  severe  conditions, 
the  dura  and  pia  may  be  connected  together  by  a  layer  of. inflammatory 
tissue,  and  the  microscope  shows  the  ordinary  elements  which  result 
from  inflammation.  Frequently  also  the  pia  is  transformed  into  a  thick, 
irregular  layer  of  homogeneous  tissue,  without  any  distinct  cell  elements. 
The  walls  of  its  vessels  may  be  greatly  thickened  by  similar  materiaL 
The  nerve  roots  passing  through  the  diseased  membranes  very  seldom 
escape.  The  fibres  suffer  especially  when  the  inflammation  involves  the 
dura ;  and  when  the  pia  mater  is  thickened,  scattered  tracts  of  connective 
tissue  may  be  seen  in  the  substance  of  the  nerve  roots  between  the  fibres. 

The  spinal  cord  may  be  little  affected,  but  is  frequently  damaged  by 
the  extension  to  it  of  the  inflammation  of  the  pia.  Ultimately  this- 
results  in  the  formation  of  indurated  tissue,  constituting  an  irregular  zone 
of  peripheral  sclerosis,  and  from  the  thickened  pia  tracts  may  extend  into 
the-  cord,  sending  out  branching  trabeculee.  The  peripheral  sclerosis 
associated  with  chronic  meningitis  frequently  damages  tracts  that  undergo- 
secondary  ascending  degeneration.  The  result  is  to  produce  a  mixed 
lesion,  the  precise  nature  of  which  it  is  not  always  easy  to  distinguish. 
This  difficulty  is  increased  by  the  fact  that  a  similar  thickening  of  the 
pia  occurs  over  the  areas  of  the  cord  that  are  the  seat  of  other  forms  of 
sclerosis,  both  those  that  are  systemic,  such  as  tabes,  and  those  that  are 
random,  as  the  insular  form. 

Inflammation  beginning  in  the  pia  mater  and  arachnoid  is  often 
extensive  in  range,  and  may  be  considerable  in  degree,  or  slight.  That 
which  commences  on  the  inner  surface  of  the  dura  mater  is  frequently 
limited  in  extent,  but  is  accompanied  by  the  formation  of  a  large  amount 
of  new  tissue,  hence  it  has  been  termed  hypertrophic  internal  pachy- 
meningitis. This  is  a  very  important  variety,  and  gives  rise  to  peculiar 
and  grave  symptoms.  It  is  most  common  in  the  cervical  region,  and 
consists  in  a  great  thickening  of  the  inner  part  of  the  membrane,  some- 
times as  much  as  a  quarter  of  an  inch.  Several  layers  of  new  tissue  may 
often  be  distinguished.  The  pia  may  be  normal,  the  cord  is  compressed 
and  commonly  softened  at  the  spot,  and  presents  signs  of  inflammation. 
The  nerve  roots  are  also  damaged.  In  rare  cases  the  membranes  about 
the  Cauda  equina  may  be  alone  affected.     The  dura  and  pia  are  adherent,. 
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and  the  nerves  united  in  a  fibrous  mass.  The  white  fibroid  plates  found 
so  often  in  the  arachnoid  after  death  are  probably  not  connected  with  the 
preceding  inflammation.  It  is  said,  however,  that  when  they  are  numerous 
and  extensive,  they  may  give  rise  to  symptoms  closely  resembling  those 
of  chronic  meningitis. 

The  rare  condition  termed  internal  hsemorrhagic  pachymeningitis, 
■or  hsematoma  of  the  spinal  dura  mater,  is  similar  to  and  commonly 
associated  with  that  which  affects  the  cranial  membrane.  In  this  a 
reddish  brown  exudation  covers  its  surface,  composed  of  fibrin  and 
extravasated  blood,  the  latter  of  which  may  be  encysted  in  small  cavities, 
and  in  various  stages  of  transformation.  The  local  form  of  syphilitic 
meningitis  presents  irregular  thickening  of  the  pia  and  arachnoid.  The 
tissue  has  a  peculiar  blue  aspect,  and  presents  a  tendency  to  caseous 
degeneration  and  fibroid  change.  At  some  spots  the  growth  may  attain 
.such  a  development  as  to  constitute  a  distinct  gumma.  A  similar  process 
may  be  sometimes  traced  into  the  substance  of  the  cord  along  the  tracts 
•of  the  neuroglial  tissue  and  the  periarterial  spaces.  The  whole  thick- 
ness of  the  walls  of  the  arterioles  may  be  the  seat  of  inflammatory 
thickening,  leading  to  constriction,  and  even  obliteration  of  the  arteries. 
There  seems  also  reason  to  believe  that  a  similar  condition  of  vessels  may 
occur  apart  from  syphilis. 

In  the  very  rare  chronic  tuberculous  meningitis,  the  dura  mater  is 
•covered  with  a  layer  or  layers  of  tubercle  on  its  inner  surface.  The 
arachnoid  may  also  contain  degenerating  tubercles,  and  the  two  mem- 
branes may  be  united  by  the  new  formation. 

Symptoms. — The  symptoms  are  the  result  of  irritation  of  mem- 
hranes,  of  damage  to  the  nerve  roots,  and  of  the  cord.  Spasm,  which 
dominates  the  aspect  of  acute  meningitis,  is  almost  entirely  absent  in  the 
chronic  form.  Common  symptoms  are  pain  in  the  back,  increased  by 
movement  and  by  pressure  on  the  vertebral  spines.  Eadiating  or  eccentric 
pains,  due  to  the  irritation  of  the  nerve  roots,  referred  to  the  back  of  the  head, 
neck,  arms,  thorax,  abdomen,  loins,  and  legs.  Hyperjesthesia  may  also 
•exist,  and  cutaneous  eruptions  have  been  observed  in  association  with  the 
pains.  Muscular  twitching,  tremor,  or  even  spasm,  may  result  from 
irritation  of  the  motor  root  fibres.  After  a  time,  certain  paralytic 
symptoms  manifest  themselves,  depending  on  further  damage  to  the 
nerve  roots.  Sensation  becomes  lessened,  and  the  muscles  waste.  The 
wasting  is  often  irregular.  Eeflex  action  in  these  parts  is  lost,  and  as 
the  disease  progresses,  the  cord  itself  suffers  by  compression,  or  by  exten- 
sion to  it  of  the  inflammation.  The  parts  below  the  seat  of  the  disease 
are  then  paralysed ;  reflex  action  in  them  may  be  increased,  their  muscular 
nutrition  may  remain  good,  but  defect  in  co-ordination  is  not  uncommon. 
Power  over  the  sphincters  may  be  lost,  and  trophic  changes  may  occur, 
especially  if  the  disease  is  over  the  lumbar  region.  When  the  inflam- 
mation chiefly  affects  the  pia  and  arachnoid,  the  symptoms  of  meningeal 
irritation  are  conspicuous.  The  local  paralytic  symptoms  may  be  absent 
in  those  cases.  On  the  other  hand,  weakness  and  pains  in  the  legs  may 
be  early  symptoms.  When  the  inflammation  begins  in  the  dura,  the 
symptoms  of  irritation,  although  occasionally  present,  are  much  less 
prominent  symptoms.  The  radiating  pains  are  severe,  and  at  a  later 
stage  the  muscular  weakness  chiefly  attracts  attention.  This  is  especially 
the  case  when  the  lesion  is  in  the  cervical  region — the  cervical  hyper- 
trophic pachymeningitis  described  by  Charcot  and  Joffroy.     The  wasting 
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may  involve  many  muscles ;  those  supplied  by  the  radial  nerve  are  usually 
less  affected  than  the  others.  With  this  muscular  weakness  there  is. 
paraplegic  weakness,  and  in  rare  cases  the  disease  affects  the  membranes 
over  the  lumbar  enlargement,  and  then  the  legs  are  the  seat  of  pains  and 
paralysis,  as  already  described.  The  sphincters  are  early  paralysed.  The 
most  frequent  and  special  characteristic  of  chronic  syphilitic  meningitis 
is  the  focal  character  of  the  symptoms,  and  their  tendency  to  be  associated 
with  those  of  partial  and  local  damage  to  the  spinal  cord  itself.  In 
haemorrhagic  pachymeningitis  the  symptoms  are  those  of  a  slight  chronic 
inflammation,  without  any  distinct  features  that  can  be  ascribed  to  the 
hsemorrhagic  condition. 

Diagnosis. — The  spinal  pain  and  stiffness  may  be  mistaken  for 
spinal  irritation,  or  for  simple  spinal  pain.  But  in  the  former  the  whole 
spine  is  tender,  and  pain  in  the  back  is  not  related  in  such  degree  to 
posture  and  exertion.  Peripheral  pains  are  prominent  symptoms  in  some 
cases  of  muscular  rheumatism,  but  in  this  there  are  not  the  pain  and 
tenderness  of  the  spinal  column.  Eadicular  neuritis  is  probably  associated 
in  many  cases  with  some  affection  of  the  adjacent  membranes.  The 
muscular  wasting  may  be  mistaken  for  atrophy  due  to  degeneration  or 
subacute  inflammation  of  the  anterior  horns.  And  the  cervical  hyper- 
trophic pachymeningitis  bears  a  special  resemblance  in  this  respect  to 
progressive  muscular  atrophy,  except  for  the  pains  and  antesthesia. 
Chronic  disseminated  myelitis  may  cause  muscular  wasting,  but  does  not 
cause  pain  in  the  back  or  rigidity  of  the  spine.  It  must,  however,  be 
remembered  that  the  two  conditions  of  meningitis  and  myelitis  are  often 
combined.  When  the  meningitis  is  lumbar,  the  pains  in  the  legs  may 
resemble  those  that  occur  in  locomotor  ataxy;  and  the  resemblance  of 
the  two  diseases  may  be  further  increased  by  the  loss  of  the  knee-jerk. 
The  anaesthesia  and  loss  of  the  trunk  reflexes  are  more  general  and 
uniform  in  tabes  than  in  meningitis.  Caries  of  the  spinal  bones  produces 
many  of  the  symptoms  by  the  aid  of  chronic  meningitis ;  hence  the 
diagnosis  depends  on  the  recognition  of  the  presence  of  bone  disease. 
Multiple  neuritis  presents  nerve  symptoms  of  similar  character  to  those 
of  chronic  meningitis,  but  the  disease  is  symmetrical  in  its  distribution. 
There  is  the  atrophic  palsy  and  the  presence  of  tenderness  along  the  nerve 
trunks. 

Prognosis. — Severe  degrees  of  the  affection  are  attended  with 
danger  to  life,  and  even  the  slighter  forms  may  entail  serious  and  lasting 
consequences.  In  many  cases  the  symptoms  ultimately  pass  away,  and  the 
prognosis  is  most  favourable  to  those  which  result  from  injury  and  from 
syphilis.  The  prognosis  is  better  in  other  cases  in  proportion  to  the  general 
health  of  the  patient,  to  the  moderate  degree  of  the  mischief,  and  to  the 
extent  to  which  its  causes  are  under  control. 

Treatment. — Eest  is  essential,  and  in  severe  cases  should  be  absolute. 
Posture  is  very  important ;  the  prone  couch,  impracticable  in  acute 
meningitis,  may  often  be  employed  in  chronic  cases  with  advantage.  Warm 
baths  are  useful,  especially  in  subacute  cases.  Next  in  importance  to  rest 
and  posture  is  counter-irritation,  repeated  sinapisms,  or  stimulating  lini- 
ments, and  blisters  may  be  used ;  but  by  far  the  most  efficacious  means  of 
counter-irritation  in  this  disease  is  the  actual  cautery.  Sedatives,  such  as 
opium,  morphine,  chloral,  Indian  hemp,  or  cocaine,  may  be  employed  to 
reheve  the  pain ;  but  it  must  be  remembered  that  these  will  probably  be 
needed  continuously  for  many  months,  and  the  dose  to  begin  with  should 
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be  small,  and  the  drug  frequently  changed.  Iodide  of  potassium  and 
mercury  are  the  agents  that  have  the  most  influence  over  the  morbid 
process  itself.  Both  are  effective  in  syphilitic  cases,  but  in  other  forms 
mercury  has  far  more  influence  than  iodide.  It  may  be  rubbed  in  over  the 
spine,  either  the  blue  ointment  or  the  oleate  ;  and  these  may,  if  necessary, 
be  rendered  counter-irritant  by  the  addition  of  cantharides  ointment.  In 
many  cases,  tonics  such  as  iron  and  quinine  are  needed.  Muscular  wasting 
requires  treatment-  by  galvanism,  rubbing,  and  by  passive  movement,  to 
prevent  contractures.  If  haemorrhagic  pachymeningitis  is  suspected, 
ergotin  may  be  used,  in  addition  to  the  other  measures  described.  Treat- 
ment, however,  appears  to  exert  little  influence  upon  it.  Other  measures 
to  be  used  are  those  described  in  the  treatment  of  the  acute  condition. 


HAEMORRHAGE. 

This  may  be  extrameningeal  or  intrameningeal,  and  the  latter  may  be 
either  subdural  or  subarachnoid.  Extramenmgeal  haemorrhage  is  more 
common  than  haemorrhage  inside  the  dura  mater. 

Etiology. — It  may  occur  at  all  ages.  In  newly-born  children  it  is 
the  result  of  rupture  of  vessels  during  bu-th.  Spontaneous  haemorrhage  is 
unknown  in  early  childhood,  but  occurs  at  all  other  ages.  It  is  occasionally 
found  after  death  from  severe  convulsions.  Muscular  spasm  resulting  from 
meningeal  haemorrhage  may  sometimes  have  been  regarded  as  primary — 
the  cause  of  the  haemorrhage  when  it  was  really  the  effect.  This  seems 
certain  in  many  cases  of  tetanoid  spasm  in  newly-born  children.  Such 
cases  should  be  separated  from  those  to  which  the  term  tetanus  neonatorum 
is  applied.  Haemorrhage  also  occurs  in  some  cases  in  which  there  is  a 
haemorrhagic  tendency,  and  also  in  the  haemorrhagic  forms  of  some  acute 
diseases.  A  rare  cause  is  the  bursting  of  an  aortic  aneurysm  into  the  spinal 
canal,  or  the  rupture  of  an  aneurysm  of  a  vertebral  artery. 

Morbid  anatomy.— Extradural  haemorrhage  is  usually  not  of 
large  extent,  and  the  blood  collects  chiefly  on  the  posterior  aspect.  It  is 
most  common  in  the  cervical  region.  The  blood  is  coagulated  wholly  or 
partially,  the  dura  mater  is  bloodstained,  and  the  spinal  cord  may  be  com- 
pressed. The  extravasation  may  be  large  or  small.  In  subarachnoid 
haemorrhage,  the  blood  usually  comes  from  the  vessels  of  the  pia  mater. 
Blood  effused  into  the  spinal  arachnoid  may  ascend  so  high  as  even  to 
penetrate  the  cerebral  ventricles.  In  meningeal  haemorrhage,  cerebral  as 
well  as  spinal,  the  spinal  fluid  is  often  bloodstained;  the  cord  may  be 
discoloured  and  compressed,  and  is  especially  damaged  in  the  case  of 
subarachnoid  haemorrhage.  In  cases  which  have  hved  a  few  days,  there 
are  usually  signs  of  commencing  meningeal  inflammation. 

Symptoms. — Sometimes  no  symptoms  may  have  been  observed  of  a 
haemorrhage  which  is  found  after  death.  In  cases  in  which  the  haemorrhage 
causes  symptoms,  these  are  mostly  those  of  meningeal  irritation.  The  first 
indication  of  the  lesion  is  usually  sudden  violent  pain  in  the  back,  accom- 
panied by  pain  along  the  course  of  the  nerves,  with  hyperaesthesia. 
Muscular  spasm  usually  accompanies  the  pain,  and  involves  the  vertebral 
muscles,  and  the  muscles  supplied  by  the  nerves  in  which  the  pain  is  felt, 
as  well  as  the  muscles  supplied  by  the  cord  below  the  seat  of  haemorrhao-e. 
Paralytic  symptoms  quickly  follow.  Weakness  and  reduced  sensitiveness 
in  the  limbs  below  the  lesion  are  also  found.     But  the  symptoms  necessarily 
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differ  according  to  the  seat  of  the  disease.  The  cerebral  functions  are 
unaffected,  as  a  rule ;  but  occasionally  consciousness  is  lost  for  a  short  time, 
apparently  as  a  result  of  shock.  Delirium  or  coma  may  come  on ;  but  in 
most  cases  in  which  cerebral  symptoms  co-exist  with  those  of  spinal 
haemorrhage,  the  former  have  been  due  to  a  simultaneous  intracranial 
condition.  In  rare  cases  the  symptoms  of  spinal  hsemorrhage  have  come 
on  insidiously,  but  in  most  cases  the  symptoms  reach  their  height  in  two  or 
three  hours.  Death  may  occur  when  the  effects  are  fully  developed ;  or 
slight  subsidence  may  follow,  and  later  symptoms  of  a  secondary  meningitis 
lead  to  a  fatal  issue.  If  the  inflammation  is  moderate,  however,  the 
symptoms  may  subside  after  lasting  a  week  or  ten  days.  The  period  of  the 
disease  at  which  death  is  most  common  is  a  few  hours  after  the  onset. 

Diagnosis  and  prognosis. — This  depends  upon  a  combmation  of 
sudden  local  pain  in  the  back,  with  the  evidence  of  irritation  of  the  mem- 
branes, nerve  roots,  and  cord.  In  hsemorrhage  into  the  substance  of  the 
cord,  vertebral  pain  is  much  more  frequently  absent  than  in  meningeal 
hsemorrhage.  Meningitis  is  distinguished  by  the  more  gradual  onset  of 
the  symptoms,  and  by  the  presence  of  fever  from  the  first.  Diagnosis 
from  tetanus  depends  on  the  absence  of  trismus,  and  the  presence  of  severe 
spinal  pain,  and  on  the  sudden  onset.  In  all  severe  cases,  death  in  a  few 
hours  is  to  be  feared.  The  prognosis  only  becomes  less  grave  when  the 
symptoms  have  distinctly  reached  their  height.  Hsemorrhage  in  the 
cervical  region  is  especially  serious,  because  of  the  direct  involvment  of 
the  mechanism  of  breathing. 

Treatment. — The  first  point  is  to  secure  absolute  rest ;  even  passive 
movement  should  be  avoided.  The  posture  should  be  on  the  face  or  side, 
not  on  the  back.  The  wisest  treatment,  probably,  at  the  outset  is  scarifica- 
tion beside  the  spine,  opposite  the  seat  of  pain.  This  may  be  followed  by 
the  application  of  ice,  and  by  the  administration  of  ergotin  by  the  skin  or 
mouth.  Afterwards  the  bowels  should  be  freely  opened,  and  sedatives  are 
usually  necessary  to  relieve  the  pain.  In  extrameningeal  hsemorrhage,  it 
seems  justifiable  to  remove  the  blood  which  is  pressing  the  cord  by  opening 
the  canal ;  and  even  when  the  blood  is  within  the  dura  mater,  operation 
seems  to  deserve  consideration  when  life  is  threatened. 

W.  E.  GOWERS. 
JAMES  TAYLOR. 
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ACUTE  ASCENDING  PAEALYSIS. 

Paralysis  which  commences  in  the  legs  and  ascends  to  the  muscles  of 
the  trunk,  the  arms,  muscles  of  the  neck,  the  diaphragm,  and  the  pharynx, 
is  a  feature  of  several  diseases,  but  it  occurs  also  in  cases  in  which  the 
spinal  cord  after  death  appears  healthy.  To  such  cases  the  name  acute 
ascending  paralysis  has  been  provisionally  applied,  and  from  the  fact  that 
it  was  first  described  by  Landry,  it  has  also  been  called  Landry's  paralysis. 
It  is  a  most  formidable  malady,  usually  proving  fatal  in  a  few  days.  Its 
nature  is  mysterious,  and  some  observers  have  been  led  to  the  opinion  that 
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it  is  an  affection  of  the  nerves ;  but  it  is  not  probable  that  this  opinion  is 
correct. 

Etiology. — It  occurs  chiefly  between  20  and  40  years  of  age,  and 
affects  males  more  than  females.  Severe  exposure  to  cold  has  been  the 
apparent  cause  in  many  cases.  In  other  cases  the  onset  has  occurred 
during  convalescence  from  some  general  disease,  and  has  followed  febrile 
diseases  of  obscui-e  nature,  usually  at  an  interval  of  a  week  or  a  few  weeks. 
It  also  sometimes  succeeds  some  traimiatic  inflammation,  or  an  illness 
like  an  attack  of  pelvic  cellulitis.  It  has  been  repeatedly  observed  in  the 
subjects  of  syphilis,  and  has  apparently  been  arrested  in  some  cases  by 
the  treatment  for  this  disease. 

Pathology. — As  a  rule,  the  most  careful  examination  has  faded  to 
discover  any  morbid  appearance  of  the  spinal  cord,  nerves,  or  muscles.  In 
a,  few  cases,  apparently  similar  to  the  others,  shght  scattered  indications 
of  inflammation  have  been  found  in  the  grey  matter.  Changes  have  also 
been  found  more  recently,  both  parenchymatous  and  interstitial,  in  the 
peripheral  nerves.  On  the  other  hand,  in  some  cases,  these  have  been 
apparently  normal.  In  addition  to  enlargement  of  the  spleen,  the 
mesenteric  glands  have  also  been  fomid  swollen,  and  organisms  have  been 
found  in  them.  By  these  facts,  the  idea  of  a  toxic  influence  acting  on  the 
nerve  centres  has  been  suggested.  Confirmation  of  such  a  "view  is 
afforded  by  the  fact  that  cases  of  acute  multiple  neuritis,  certainly  due  to 
a  toxaemia,  may  run  a  similar  course,  and  that  indications  of  such 
commencing  neuritis  may  actually  be  found  in  this  disease.  Such  a  view 
does  not,  of  course,  exclude  a  cenitral  process ;  and  it  is  possible  that  there 
may  be  gradations  between  the  pure  form  of  this  disease,  and  cases  of 
acute  midtiple  neuritis  of  ascending  course.  All  these  facts  suggest  that 
the  \drus  is  most  likely  a  product  of  the  preceding  growth  of  organisms,  at 
least  in  some  cases,  and  if  this  is  so,  it  is  natural  that  the  organisms  them- 
selves should  not  be  found. 

Symptoms. — General  malaise,  pains  in  the  head  and  back,  and  ting- 
ling in  the  extremities  have  been  noticed,  in  some  cases,  as  premonitory 
symptoms.  The  first  symptom  is  usually  weakness  of  the  legs ;  this 
rapidly  increases,  so  that  the  power  of  standing  is  lost,  and  it  goes  on  to 
complete  paralysis,  with  relaxation  of  the  muscles.  The  trimk  muscles 
become  similarly  affected,  and  then  the  weakness  invades  the  arms,  and 
the  paralysis  of  these  limbs  may  become  absolute,  hke  that  of  the  legs. 
The  diaphragm  and  the  neck  muscles  are  next  aflected,  difficulty  in  swallow- 
ing comes  on,  there  is  dyspncea,  and  the  cardiac  centre  may  be  involved.  In 
rare  cases  there  is  evidence  of  paralysis  of  the  ocular  muscles.  There  may 
be  some  blunting  of  sensibihty  in  the  extremities,  but  no  definite  loss  of 
sensation.  At  first,  reflex  action  is  lost  in  the  affected  hmbs,  but  the 
muscles  present  no  signs  of  wasting,  or  of  change  in  electrical  kritability. 
The  sphincters  also  escape  in  the  vast  majority  of  cases;  the  cerebral 
functions  are  not,  as  a  rule,  involved,  although  in  some  cases  there  may  be 
mental  dulness  or  shght  delirium.  There  is  no  elevation  of  temperature 
as  a  rule.  Profuse  sweating  has  been  known  and  noted,  and  enlargement 
of  the  spleen  is  very  frequent.  In  some  cases  of  irregular  course,  changes 
have  been  found  m  the  electric  irritability  of  muscles.  In  such  cases,  it 
is  probable  the  peripheral  nerves  were  affected.  The  disease  varies  in  its 
rate  of  progress ;  death  usually  results  from  respiratory  or  cardiac 
paralysis,  and  in  a  large  proportion  of  cases  the  fatal  result  occurs  within 
a  week.     On  the  other  hand,  it  mav  onlv  attam  its  height  at  the  end  of 
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two,  three,  or  even  four  weeks.  In  some  cases,  apparently  of  this  disease, 
paralysis  of  the  limbs  has  not  been  complete.  In  cases  that  have  recovered, 
recovery  was  usually  slow,  and,  as  a  ride,  its  order  is  opposite  to  that  of 
invasion. 

Diagnosis. — The  disease  is  recognised  by  its  rapid  development,  by 
the  presence  of  paralysis  with  relaxation  of  the  muscles,  loss  of  reflex 
action  without  considerable  pain,  the  absence  of  loss  of  sensation  or 
impaired  nutrition,  and  an  unchanged  electrical  ii'ritability  of  nerve  and 
muscles.  The  diagnosis  from  general  ascending  myehtis  rests  on  the 
involvement  of  all  the  functions  of  the  cord  in  the  latter  inflammation. 
From  acute  atrophic  paralysis  it  is  distinguished  by  the  absence  of 
electrical  changes  in  the  muscles.  From  multiple  neuritis  the  distinction 
may  not  be  always  absolute,  since  the  nerves  probably  suffer  as  well  as 
the  cord  in  some  of  the  cases. 

Prognosis, — The  prognosis  is  one  of  extreme  gravity,  the  danger 
to  hfe  bemg  in  proportion  to  the  interference  with  respiration  and  the 
functions  generally  of  the  medulla.  Even  when  the  symptoms  only  reach 
their  height  at  the  end  of  several  weeks,  death  may  occur  in  the  same  way 
as  in  the  more  rapid  cases.  On  the  other  hand,  recovery  has  been  kno^^Ti 
to  take  place,  although  the  patient  has  lost  all  power  of  movement  at  the 
end  of  the  second  day.  Mental  symptoms  increase  the  gravity  of  the 
prognosis,  as  they  usually  indicate  a  severe  blood  change. 

Treatment. — A  warm  bath,  or,  better,  a  vapour  bath,  should  be 
given  if  the  symptoms  follow  exposure  to  cold.  This  should  be  followed 
by  counter-irritation  over  the  spine,  by  a  long  narrow  mustard  plaster,  or 
even  by  the  actual  cautery.  The  efficacy  of  drugs  is  doubtful.  Sah- 
cylate  of  soda  seems  to  deserve  a  trial  in  cases  following  exposure  to  cold. 
Ergotin  has  also  been  given,  and  in  one  case  in  which  it  was  admhiistered 
the  patient  rapidly  improved,  and  at  the  end  of  a  week  was  well.  If 
swallowing  becomes  difficult,  care  must  be  taken  to  adnmiister  a  sufficient 
amount  of  nourishment,  either  by  the  rectum  or  by  the  nasal  tube. 
Several  cases  have  been  recorded  in  persons  who  have  had  S}^hi1is  in 
whom  the  arrest  of  the  disease  followed  antis}^hilitic  treatment.  In 
cases  which  followed  rheumatic  lesions,  especially  if  there  have  been  any 
indications  of  septicaemia,  full  doses  of  perchloride  of  iron  offer  the  best 
means  of  treatment. 

CAISSON    DISEASE. 

Syn.,  Diver  s  Paralysis. 

Divers,  and  especially  those  who  work  in  caissons,  may  become 
paralysed  soon  after  they  return  to  the  surface.  Apoplectic  attacks  and 
hemiplegia  also  occur ;  but  paralysis  of  the  legs  is  by  far  the  most  common 
effect.  Miners  have  been  said  to  suffer  also,  but  this  is  doubtful.  Most 
of  the  subjects  of  the  disease  have  worked  at  a  depth  of  from  40  to  90  ft. 
below  the  surface  of  water,  and  under  a  pressure  of  two  to  four 
atmospheres.  Severe  degrees  of  the  affection  are  rare,  because  the  con- 
ditions under  which  they  occm-  can  be  avoided.  At  a  depth  of  90  ft. 
beneath  the  surface  immimity  from  severe  symptoms,  and  commonly  from 
all  symptoms,  is  obtained  by  reducing  the  periods  of  work  to  an  hour. 
The  danger  is  greater  in  those  who  have  had  several  previous  periods 
of   work   on   the   same   day,   especially  if   shght   s}Tnptoms    have   been 
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experienced  after  one  of  these,  and  it  is  also  greater  in  those  unaccustomed 
to  the  conditions.  It  is  not  during  the  exposure  to  the  abnormal  con- 
ditions that  the  symptoms  come  on,  but  after  the  return  to  the  normal 
atmospheric  pressure.  The  onset  is  usually  preceded  by  other  symptoms, 
especially  pains  in  the  ears  and  in  the  joints.  The  larger  joints  are  those 
chiefly  affected,  and  very  rarely  there  is  also  swelling  in  them.  Paraplegia 
or  hemiplegia  may  occur,  the  former  far  more  commonly.  The  onset  is 
sudden,  the  legs  feel  heavy,  and  are  found  to  be  weak.  Sensation  is  often 
lost,  and  in  all  severe  cases  the  sphincters  are  affected.  The  arms  are 
seldom  involved.  If  the  paralysis  is  incomplete,  power  may  return  in  the 
course  of  a  few  days,  but  in  severe  cases  the  palsy  usually  lasts  for  weeks, 
or  even  months,  and  may  be  permanent.  Death  may  occur  at  the  end  of  a 
week  or  more,  in  the  same  way  as  in  acute  myelitis.  When  the  paralysis  is 
hemiplegic,  it  is  usually  moderate  and  transient,  unless  the  symptoms  are 
very  severe,  with  sudden  loss  of  consciousness  and  deep  coma,  in  which 
case  death  usually  occurs  in  the  course  of  a  few  hours. 

Pathology. — The  most  probable  explanation  of  these  cases  ascribes 
them  to  the  escape  from  the  blood  of  gases,  with  which  it  has  become 
charged  during  the  exposure  to  the  high  pressure.  Gas  escaping  from  the 
blood  within  the  body,  as  it  apparently  sometimes  does,  is  no  doubt 
quickly  reabsorbed,  but  must  exert  a  pressure  capable  of  arresting  the 
functions  of  the  structures  of  the  nervous  system.  If  abundant,  it  may 
conceivably  rupture  these. 

Subsequent  escape  of  gas  has  been  proved  to  result  from  diminution 
of  atmospheric  pressure.  It  was  once  thought  that  the  symptoms  were 
due  to  local  haemorrhages,  but  extravasations  are  seldom  met  with,  even  as 
the  results  of  experiment.  Leyden  found,  in  a  characteristic  case  of 
paraplegia,  small  irregular  fissures  in  the  mid-dorsal  region,  chiefly  within 
the  posterior  and  hinder  parts  of  the  lateral  column.  The  fissures  were 
filled  with  round  cells,  but  contained  no  blood  corpuscles.  The  only 
explanation  which  is  satisfactory  is,  that  they  are  produced  by  the  sudden 
escape  of  gas,  and  are  afterwards  occupied  by  round  cells.  The  physical 
firmness  of  the  cord  is  far  less  in  the  dorsal  region  than  elsewhere,  and 
probably  this  is  the  reason  why  this  region  suffers  structural  damage  more 
readily  than  other  parts.  Such  escape  of  gas  may  readily  occur  in  the 
brain,  even  to  a  fatal  degree,  and  leave  no  traces,  unless  it  occurs  so 
rapidly  as  to  cause  laceration.  Some  other  anomalous  features,  such  as 
the  transient  character  of  the  symptoms,  are  also  explained  by  the  peculiar 
nature  of  the  lesion.  Haemorrhage  may  be  regarded  as  an  accidental 
consequence.  The  fact  that  the  spinal  cord  suffiers  more  than  other  organs 
may  be  partly  due  to  the  plexuses  through  which  the  blood  can  return 
only  slowly  to  the  lungs,  where  the  excess  of  gas  is  gradually  given  off.  It 
is  certain  that  in  all  cases  of  exposure  to  a  high  degree  of  pressure,  the 
transition  to  the  normal  should  be  made  gradually.  When  developed 
symptoms  indicate  that  a  definite  lesion  of  the  cord  has  occurred,  the 
further  treatment  must  be  conducted  on  the  same  principles  as  in  acute 
myelitis,  the  morbid  process  that  has,  in  fact,  been  set  up. 


MYELITIS. 

Myelitis,  or  inflammation  of  the  spinal  cord,  occurs  in  several  varieties. 
In  acute  myehtis  the  inflammation  comes  on  rapidly,  and  reaches  a  con- 
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siderable  degree  in  a  short  time.  The  rapidity  with  which  the  symptoms 
develop  is  often  extreme,  and  may  be  almost  sudden  in  the  heemorrhagic 
form.  In  subacute  myelitis,  the  onset  occupies  from  two  to  six  weeks. 
When  a  longer  time  elapses  before  the  symptoms  reach  a  considerable 
degree  of  intensity,  the  inflammation  is  termed  chronic,  and  the  cases  of 
very  slow  course  merge  into  those  in  which  the  process  is  generally 
regarded  as  "  degeneration "  or  "  sclerosis."  No  sharp  distinction  can 
be  drawn  between  those  classes.  Other  varieties  have  been  named  from 
the  anatomical  distribution  of  the  morbid  change.  In  one  form  the 
grey  matter  is  affected  primarily  and  chiefly — "  poliomyelitis  " ;  it  is  the 
cause  of  the  common  acute  wasting  palsy  of  children — "  spinal  infantile 
paralysis."  When  the  whole  thickness  of  the  cord  is  affected  in  a  small 
vertical  extent,  the  myelitis  is  said  to  be  "  transverse."  If  an  extensive 
area  is  continuously  inflamed,  the  myelitis  is  said  to  be  "diffuse";  if  only 
one  small  area  is  affected,  it  is  called  "  focal "  ;  and  when  there  are  several 
foci  scattered  through  a  considerable  extent  of  the  cord,  it  is  said  to  be 
"  disseminated."  In  rare  cases  the  inflammation  is  "  central,"  being 
situated  in  the  tissue  around  the  central  canal.  When  the  spinal  cord  is 
compressed,  it  is  also  inflamed  — "  pressure  myelitis."  A  further  distmction 
has  been  made  between  myelitis  as  it  affects  the  nerve  elements — 
"  parenchymatous  myelitis,"  and  myehtis  which  begins  in  the  connective 
tissue,  the  affection  of  the  nervous  tissue  being  secondary — "  interstitial 
myelitis."  The  latter  is  the  common  form ;  the  former  is  chiefly  due  to 
toxic  agents. 

Etiology. — Little  is  known  of  the  influence  of  hereditary  tendency  ; 
it  seems  to  imply  a  disposition  to  inflammation,  generally  it  is  a  disposition 
to  affections  of  the  nervous  system.  The  disease  occurs  at  all  ages ;  but 
inflammation  of  the  grey  matter,  "  poliomyelitis,"  as  a  rule,  affects  children. 
Males  suffer  more  frequently  than  females,  partly  from  greater  exposure  to 
the  exciting  causes — injuries  of  various  kinds,  even  concussion,  and  also 
exposure  to  cold.  Concussion  often  causes  haemorrhages,  around  which 
inflammation  may  develop  and  spread.  Violent  action  of  the  muscles 
attached  to  the  spinal  column  has  sometimes  appeared  to  excite  inflamma- 
tion in  the  adjacent  part  of  the  cord.  The  cause  of  this  is  uncertain ;  it 
may  be  partly  compression  of  the  vessels.  Another  exciting  cause  is  ex- 
posure to  cold,  especially  to  wet  cold ;  but  it  is  probable  that  cold  usually 
acts  through  the  mechanism  of  a  morbid  blood  state,  which  it  in  some 
way  induces,  and  which  varies  in  its  nature  and  effects  according  ■  to 
individual  predisposition.  Over-exertion  is  another  cause,  and  is  especi- 
ally effective  when  combined  with  insufficient  food  and  exposure  to 
cold. 

The  sudden  suppression  of  the  menses,  and  of  other  habitual  discharges, 
has  also  been  supposed  to  cause  the  disease.  In  most  instances  of  this 
kind  there  has  been  simultaneous  exposure  to  cold,  and  to  this  possibly  the 
suppression  and  the  myehtis  may  both  have  been  due.  Functional  over- 
action  of  the  cord  may  cause  inflammation  in  the  part  which  is  thus 
over-stimulated. 

Toxic  blood  states  constitute  another  important  cause.  They  are  most 
varied  in  origin.  Myelitis  occurs  in  a  very  obstinate  form  in  some  cases 
of  gout,  and  this  may  be  the  mechanism  by  which  exposure  to  cold  is 
effective.  It  occurs  in  the  course  of,  or  after,  many  acute  diseases, 
especially  measles  and  variola ;  and  an  acute  form  is  frequent  in  the 
subjects  of  syphilis.     It  is  perhaps  sometimes  due  to  the  organisms  of  the 
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acute  disease,  but  more  often  to  a  toxine  they  produce.  In  functional 
over-action  the  related  disturbance  may  attain  an  inflammatory  degree. 

Many  other  chronic  toxsemic  states,  as  chronic  blood  states  and 
constitutional  alcohoUsm  and  metallic  poisoning,  are  causes  of  both  acute 
and  chronic  myelitis. 

Morbid  anatomy. — In  recent  acute  inflammation  of  the  cord  the 
pia  mater  is  usually  red,  and  the  cord  itself  may  be  swollen.  The  dis- 
tinction between  white  and  grey  matter  is  indistinct  or  lost.  In  acute 
inflammation  the  affected  part  may  be  diffluent,  probably  because  post- 
mortem softening  occurs  more  readily  at  an  inflamed  part.  When  the 
vascular  disturbance  is  considerable,  the  condition  is  termed  red  softening. 
If  much  blood  is  effused  into  the  tissue,  it  is  called  hsemorrhagic  myelitis. 
After  the  inflammation  has  existed  for  some  time,  the  colour  becomes 
lighter,  giving  rise  to  yellow  softening;  and  in  cases  in  which  there  is 
little  extravasation  of  blood,  but  much  breaking  up  of  nerve  elements,  the 
softening  is  known  as  white.  If  the  inflammation  is  very  limited  in 
extent,  cavities  may  be  formed  within  the  cord. 

The  microscopical  appearances  vary  much,  according  to  the  duration 
and  form  of  the  inflammation.  Products  of  degeneration  of  the  fibres — 
granules,  masses  of  myeline,  the  peculiar  bodies  termed  corpora  amylacea, 
numerous  red  blood  discs,  leucocyte-like  corpuscles,  and,  after  the  first  week, 
distinct  cells  of  various  shapes,  and  fragments  of  axis  cylinders,  are  the 
most  common  objects  seen  on  examination.  It  is  impossible,  on  account 
of  the  softened  state  of  the  tissue,  to  learn  much  of  the  condition  of  the 
parts  in  which  the  inflammation  is  intense.  The  products  of  degeneration 
are  best  seen  in  the  fresh  state  in  sections  mounted  in  glycerin.  The 
fragments  of  myeline  occupy  the  position  of  the  nerve  fibres  from  which 
they  have  come,  or  are  aggregated  into  masses.  In  sections  prepared  in 
the  ordinary  way,  the  most  conspicuous  changes  are  the  dilatation  of 
vessels  and  the  accumulation  of  leucocytes  and  other  cell  elements  in  the 
tissue.  In  the  white  substance,  the  large  vessels  are  conspicuous  by  their 
enlargement,  and  in  the  grey  substance  the  dilated  arteries  and  capillaries 
may  occupy  a  considerable  part  of  the  tissue.  The  walls  of  the  smaller 
arteries  are  encrusted  with  leucocytes,  and  outside  this  thickened  wall 
is  an  enormously  distended  perivascular  sheath.  In  transverse  section 
this  may  have  the  appearance  of  a  very  much  thickened  vessel-wall. 
Eed  blood  corpuscles  distend  the  vessels,  and  are  sometimes  aggregated 
in  small  extravasations,  the  result  of  the  rupture  of  vessels.  The  grey 
substance  is  densely  set  with  round  corpuscles,  staining  deeply,  while  the 
intervening  substance  is  much  more  granular  than  in  health.  The  nerve 
cells  are  swollen  and  granular,  often  containing  globules  apparently  fatty ; 
the  cell  processes  appear  shrivelled  or  lost.  In  some  cases,  however, 
especially  those  of  disseminated  interstitial  myehtis  of  moderate  degree, 
the  nerve  cells  appear  little  changed. 

In  the  white  substance,  sections  show  a  great  increase  in  the  inter- 
stitial tissue,  either  uniform  or  greatest  in  the  neighbourhood  of  vessels. 
The  so-called  spider  cells,  or  cells  of  Deiters,  are  often  conspicuous 
objects.  The  changes  in  the  nerve  fibres  are  various.  The  slightest 
change  is  that  which  is  manifested  by  its  staining  more  readily  than 
usual.  There  is  also  irregular  swelling  of  the  axis  cylinder.  These 
intense  degenerative  changes  cause  the  breaking  up  of  the  myeline,  and 
may  involve  the  destruction  of  the  fibre. 

The  relative  amomit  of  change  in  the  nerve  elements  and  in  the  inter- 
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stitial  tissue  varies  very  much,  and  its  distribution  is  variable.  In 
pressure  myelitis,  the  whole  thickness  of  the  cord  is  uniformly  affected. 
In  transverse  myelitis,  all  the  structures  at  the  affected  level  may  be 
destroyed,  and  only  products  of  degeneration  and  inflammation  may  be 
visible.  In  slighter  cases  the  alteration  is  seldom  uniform,  while  in 
meningomyelitis  the  periphery  of  the  cord  is  most  affected,  and  in  old 
cases  the  thickened  pia  may  send  dense  tracts  of  connective  tissue  into 
the  interior  of  the  cord.  In  disseminated  myelitis  the  foci  of  inflamma- 
tion may  exist  through  a  wide  extent,  and  appear  on  the  surface  as 
reddish  grey  areas,  less  sharply  outlined  than  those  of  disseminated 
sclerosis.  At  first,  vascular  changes  are  the  more  conspicuous,  but  after- 
wards the  evidence  of  destruction  of  nerve  elements  characterises  these 
foci,  and  ultimately  a  condition  of  irregular  focal  sclerosis  remains.  In 
central  myehtis  there  is  a  great  increase  in  the  nuclei  about  the  central 
canal,  and  vascular  changes  in  the  adjacent  commissure,  but  there  may 
also  be  evidence  of  diffuse  myelitis.  Little  is  known  of  the  morbid 
appearances  in  the  parenchymatous  forms,  except  that  in  diphtheritic  and 
other  toxic  paralyses,  as  well  as  in  a  variety  of  poliomyelitis,  the  nerves 
present  granular  change,  and  the  interstitial  substance  is  but  slightly 
affected.  The  nerve  roots  coming  from  an  inflamed  part  are  usually 
damaged,  and  degenerative  and  sclerotic  changes  may  descend  the  motor 
nerves.  From  the  foci  of  inflammation,  ascending  and  descending  degen- 
erations pass  along  the  tracts  that  have  been  already  mentioned  as  those 
which  such  degenerations  effect,  and  definitely  inflammatory  changes  may 
be  traced  in  certain  tracts  for  a  short  distance  above  and  below  the  chief 
lesion. 

If  the  patient  survive,  the  new  interstitial  tissue  undergoes  changes 
which  give  it  a  fibroid  aspect,  although  for  some  time  cell  forms  may 
preponderate  in  it.  We  know  very  httle  of  the  nature  of  the  process 
which  occurs  in  the  cases  which  recover  slowly.  An  absolute  motor  palsy 
of  twelve  months'  duration  must  depend  on  changes  that  involve  an 
absolute  interruption  of  the  fibres,  and  yet  in  such  a  case  some  return  of 
power  may  occur.  It  has  not  yet  been  demonstrated  that  such  an  effect  is 
produced  by  a  growth  of  new ,  fibres,  although  in  the  lower  animals  such  a 
growth  has  been  proved  to  occur. 

Pathology. — Very  little  is  known  of  the  actual  mechanism  by 
which  acute  myehtis  is  produced,  or  the  nature  of  the  causes  to  which  it 
is  due.  It  is  a  question  of  some  interest  whether  acute  inflammation  of 
the  cord  always  begins  as  such,  or  whether  it  is  sometimes  set  up  by 
vascular  obstruction,  such  as  thrombosis  in  a  minute  vessel.  Experiments 
on  animals  show,  however,  that  the  lumbar  enlargement  is  damaged  with 
special  readiness.  This  suggests  that  the  procHvity  of  this  part  to  disease 
is  due  to  its  inherent  susceptibihty. 

At  present  the  questions  of  chief  interest  are,  the  extent  to  which  the 
disease  is  due  to  a  morbid  blood  state,  the  probable  nature  of  such 
a  cause,  and  the  mechanism  by  which  it  acts.  The  chief  fact  likely  to 
throw  light  on  this  subject  is  the  occurrence  of  myehtis  in  the  acute 
specific  diseases,  and  the  evidence  of  an  influence  acting  throughout  the 
system  afforded  by  the  wide  extent  of  the  disseminated  form,  and  its  oc- 
casional association  with  disease  elsewhere,  such  as  optic  neuritis.  Of  the 
pathology  of  simple  transverse  myelitis  we  have  only  the  fact  that  it 
frequently  seems  to  follow  exposure  to  cold.  If  the  cause  of  the  myelitis 
is  a  persistent  influence,  such  as  a  toxic  agent,  it  is  easy  to  understand 
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that  the  local  influence  of  the  lesion  itself  will  co-operate  with  that  of 
its  cause,  and  induce  the  progressive  tendency  that  is  characteristic  of 
this  form. 

Symptoms. — The  characteristic  symptoms  of  myehtis  depend  on 
interference  with  the  functions  of  the  cord.  These  are  sometimes  pre- 
ceded, more  often  accompanied,  by  the  usual  symptoms  which  attend 
inflammation  of  other  internal  organs — malaise,  shivering,  headache, 
depression,  loss  of  appetite,  fever.  When  due  to  cold,  and  commencing 
some  days  after  the  exposure,  general  rheumatic  pains  may  occur  in  the 
interval.  The  most  obtrusive  spinal  symptom  is  motor  weakness ;  but  this 
may  be  preceded  by  numbness,  tingling,  or  burning  sensations.  Occa- 
sionally there  are  pains  in  the  joints  at  the  onset,  and  spasmodic  twitchings 
or  painful  cramps  in  the  limbs.  In  rare  cases — and  this  is  especially  true 
of  children — there  is  a  general  convulsion. 

The  motor  paralysis  usually  comes  on  rapidly,  and  in  the  course  of  a 
few  hours  has  reached  a  considerable  degree.  Occasionally  the  onset 
occupies  only  a  few  minutes,  and  in  such  cases  there  is  probably  haemor- 
rhage in  addition  to  inflammation.  Now  and  then  the  onset  is  in  the  night 
during  sleep.  On  the  other  hand,  the  onset  may  occupy  several  days,  or 
even  a  week.  In  still  other  instances,  the  onset  is  by  a  series  of  sudden 
attacks  of  weakness,  occurring  at  intervals. 

When  the  paralysis  has  reached  its  height,  it  is  usually  complete. 
Sometimes  a  little  power  of  movement  remains  in  the  limbs,  and  the 
distribution  of  the  paralysis  depends  on  the  position  and  the  extent  of  the 
disease.  In  most  cases  the  legs  and  lower  part  of  the  trunk  only  are 
affected.  When  the  disease,  however,  is  in  the  cervical  region,  the  arms 
as  well  as  the  legs  are  involved,  and  in  such  cases  the  arms  are  frequently 
paralysed  before  the  legs.  If  the  lesion  is  extensive  in  the  cervical  region, 
the  damage  to  the  grey  matter  and  root  fibres  causes  atrophic  palsy  in  the 
arms ;  while  the  legs  are  the  seat  of  simple  spastic  paralysis.  Myelitis 
above  this  level  may,  by  involving  the  regions  of  the  phrenic  nerve,  cause 
paralysis  of  the  diaphragm,  and  endanger  life  by  the  great  degree  of 
interference  with  respiration  which  this  necessarily  involves.  I  a  such 
cases  disseminated  inflammation  may  spread  into  the  medulla,  and  the 
heart's  action  also  be  interfered  with. 

Sensation  is  frequently  unpaired  as  well  as  motion.  In  severe  cases, 
it  is  lost  up  to  the  level  of  the  lesion.  In  slighter  cases  the  loss  may 
be  partial.  Occasionally  there  is  general  hypera^sthesia  in  the  limb  at 
the  onset.  At  the  level  of  the  lesion  there  is  usually  a  zone  of  hyper- 
sesthesia,  probably  corresponding  to  the  merely  irritated  part  of  the  cord 
above  the  lesion.  Corresponding  to  this  zone,  there  is  often  a  sense  of 
painful  coustriction — a  "  girdle  pain."  This  is  sometimes  a  very  early 
symptom.  When  pain  persists  in  the  legs,  it  is  often  less  when  these  are 
flexed. 

The  state  of  reflex  action  varies,  and  depends  upon  the  position  of  the 
lesion.  An  acute  lesion  in  any  part  of  the  cord  may  cause  at  first  inhibitory 
loss  of  reflex  action  in  the  parts  below ;  but  if  the  lesion  is  above  the 
lumbar  enlargement,  reflex  action  returns  in  the  course  of  a  few  hours, 
and  in  time  becomes  exaggerated.  Frequently  there  is  no  initial  depres- 
sion. If  the  disease  involves  the  lumbar  enlargement,  all  forms  of  reflex 
action  are  lost.  The  superficial  reflexes  should  always  be  examined  at 
various  levels,  and  the  greater  impairment  of  these  on  one  side  may  reveal 
clearly  the  unequal  distribution  of  the  lesion,  and  its  vertical  extent. 
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The  muscles  of  the  leg  are  sometimes  at  first  flabby  and  toneless  ;  but 
if  the  lesion  is  above  the  lumbar  enlargement,  this  condition  soon  passes 
off,  and  the  muscles  regain  their  tone.  If,  however,  the  myelitis  involve 
the  lumbar  enlargement  in  considerable  degree,  the  muscles  of  the  legs 
remain  flaccid,  the  feet  fall  into  an  extended  position,  the  muscles  waste 
rapidly,  and  often  present  the  reaction  of  degeneration. 

The  sphincters  are  usually  affected  from  the  first,  and  they  often 
afford  the  earliest  indication  of  the  commencing  disease.  There  is  usually 
at  first  retention  of  urine,  and  afterwards  incontinence,  if  the  disease  is 
above  the  lumbar  region.  If  the  lumbar  centre  is  diseased,  there  is. 
persistent  incontinence  without  previous  retention.  In  cases  of  partial 
myelitis,  as  of  the  anterior  cornua,  the  sphincters  are  frequently  unaf- 
fected. The  urine  is  often  alkahne  in  reaction,  and  in  all  cases  of 
retention,  decomposition  in  the  bladder  occurs,  and  increases  the  alkal- 
inity.    Cystitis  often  follows,  so  that  the  urine  contains  pus. 

The  temperature  of  the  paralysed  limbs  is  usually  at  first  raised  one 
or  two  degrees,  but  it  afterwards  falls,  and  remains  a  little  lower  than 
that  elsewhere.  The  skin  is  usually  dry,  its  nutrition  frequently  sufters,^ 
and  bedsores  result.  These  are  sometimes  due  to  long-continued  pressure 
and  neglect,  but  they  may  occur  early  and  come  on  rapidly  when  the 
disease  affects  the  lumbar  enlargement,  either  primarily  or  secondarily. 
Now  and  then  there  is  effusion  into  the  knee-joints,  and  occasionally  the 
tendency  to  sloughing  is  so  intense  that  the  lesions  appear  to  be  spon- 
taneous. Such  trophic  disturbances  sometimes  occur  in  the  cellular 
tissue  of  the  lower  part  of  the  body,  especially  near  the  bladder  and 
rectum.  It  is  probable  that  the  derangement  of  the  trophic  influence  of 
the  cord  facilitates  the  occurrence  of  cystitis.  Ulceration  of  the  bladder 
may  be  thus  produced,  or  a  small  abscess  form  in  its  wall,  which  may 
rupture  into  the  peritoneal  cavity  and  produce  peritonitis.  A  vesico- 
vaginal fistula  may  be  produced  in  the  same  w^ay. 

The  pupil  may  be  affected  when  the  disease  is  in  the  cervical  region. 
In  rare  cases,  optic  neuritis  has  been  observed,  without  any  intracranial 
complication  to  cause  it.  Such  optic  neuritis  is  probably  an  associated 
lesion,  the  result  of  the  cause  of  the  myelitis,  which  in  such  cases  is 
probably  a  toxic  blood  state.  Most  of  the  cases  in  which  this  ha& 
occurred  have  been  instances  of  disseminated  myelitis. 

In  some  cases  the  degree  attained  by  the  symptoms  at  their  onset 
may  not  be  exceeded.  In  others  a  slow  increase  ensues  in  the  course  of 
a  few  days.  The  upward  extension  may  be  steadily  progressive,  involving 
arms  first,  and  respiratory  muscles  later,  or  it  may  occur  in  successive 
separate  attacks.  Sometimes  inflammation  beginning  in  the  dorsal  region 
may  slowly  descend  into  the  lumbar  enlargement ;  the  extension  may  be 
by  the  grey  matter,  or  by  the  posterior  region.  In  the  former  case  there 
is  rapid  muscular  wasting,  with  loss  of  faradic  irritabihty ;  in  the  latter 
the  muscles  retain  their  nutrition  and  irritabihty,  but  sensation  becomes 
lost. 

The  constitutional  symptoms  which  have  been  mentioned  as  attending 
the  onset  vary  greatly  in  their  severity  and  com'se.  In  most  cases  tney 
reach  their  height  in  the  second  or  third  day  after  the  onset  of  severe 
symptoms.  In  less  acute  cases,  in  which  foci  of  inflammation  develop 
progressively  with  spreading  palsy,  irregular  pyrexia  may  go  on  as  long 
as  the  disease  is  increasmg,  and  may  be  renewed  at  any  subsequent 
relapse. 
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If  the  patient  sundve,  the  course  of  the  symptoms  varies.  Usually 
sensation  is  recovered  after  a  few  weeks  or  months,  while  motor  power 
remains  absent  for  a  much  longer  period.  The  excessive  reflex  action 
maj  lead  to  the  development  of  spasm  in  the  legs,  and  this  is  specially 
related  to  the  increase  of  muscle  reflex  action  consequent  on  the  descend- 
ing degeneration  of  the  pyramidal  fibres.  The  occurrence  of  this  spasm 
is  not  incompatible  with  the  recovery  of  some  voluntary  power.  The 
muscles  in  these  cases  are  often  well  noimshed,  but  spasm  may  co-exist 
with  a  moderate  degree  of  wasting  in  the  muscles.  Flexor  spasm,  in  some 
cases,  after  a  time  takes  the  place  of  extensor  spasm.  It  may  be  so  great 
that  the  knees  are  against  the  abdomen  and  the  heels  against  the  nates. 
This  spasm  occurs  chiefly  in  cases  in  which  the  paralysis  is  absolute,  and 
the  organic  disease  of  the  cord  so  severe  and  of  such  duration  as  to  make 
recovery  impossible. 

Death  may  occur  early  in  the  disease  from  respiratory  paralysis, 
or  from  extension  of  the  inflammation  into  the  medulla  oblongata. 
Later  it  may  be  due  to  various  effects  of  trophic  disturbance,  to  blood 
states  induced  by  bedsores,  or  to  kidney  disease  resulting  from  cystitis. 
Improvement,  when  it  occurs,  is  usually  slow,  but  recovery  may  be  com- 
plete in  cases  of  moderate  severity.  When,  however,  there  is  much 
damage  to  the  cord,  recovery  is  usually  imperfect.  It  is  rarely  that  no 
improvement  occurs,  but  in  some  cases  improvement  is  followed  by  a 
relapse  which  leaA^es  the  patient  worse  than  he  was  after  the  first  attack. 
This  may  occur  repeatedly,  each  relapse  being  the  expression  of  a  fresh 
extension  of  the  inflammation  in  the  cord.  In  many  cases,  especially  of 
simple  transverse  myehtis,  improvement  once  commenced  goes  on,  and 
there  is  no  tendency  to  recurrence. 

The  different  pathological  forms  of  myelitis  are  attended  by  certain 
differences  in  the  symptoms.  The  description  already  given  applies  more 
particularly  to  transverse  myelitis.  In  focal  myelitis  the  s}Tnptoms 
depend  upon  the  position  in  the  cord  of  the  focus  of  inflammation.  In 
disseminated  myelitis,  in  which  there  are  several  foci  of  inflammation,  the 
onset  is  often  subacute,  and  constitutional  symptoms  are  frequently 
absent.  In  many  cases  the  several  foci  develop  successively,  not  simul- 
taneously, and  then  we  have  a  corresponding  succession  of  symptoms.  In 
the  rare  form  of  diffuse  central  myelitis  there  is  usually  rapid  loss  of 
power,  of  sensation,  and  of  reflex  action,  considerable  elevation  of  tem- 
perature, speedy  trophic  disturbance,  and  often  death  at  the  end  of  two 
or  three  days.  Hfemorrhagic  myehtis  is  scarcely  a  special  form,  since 
any  acute  inflammation  of  the  cord  may  be  attended  by  extravasation  of 
blood.  Parenchymatous  myehtis  is  known  only  in  a  few  forms,  and  we 
have  much  yet  to  learn  regarding  it.  In  diphtheritic  paralysis  there  is 
an  acute  degenerative  change  in  the  nerve  elements,  especially  the  nerve 
cells,  which  must  be  regarded  as  essentially  a  lesion  of  this  form.  In 
some  cases  also  of  poliomyelitis,  the  motor  nerve  cells  suffer  primarily. 
Other  symptoms  that  are  of  importance  as  suggesting  this  variety  are 
those  of  acute  ataxy,  clearly  dependent  on  an  aft'ection  of  the  cord. 

Diagnosis. — Myelitis  is  recognised  by  the  rapid  onset  of  symptoms 
indicating  structural  disease  of  the  cord.  Among  those,  the  failure  of 
power  is  the  most  significant,  although  subjective  sensations  that  accom- 
pany it  are  often  more  obtrusive  at  the  onset.  IsTo  one  of  the  early 
symptoms  is  more  important  for  its  definite  significance  than  retention  of 
urine,  and  its  importance  is  increased  by  the  fact  that  it  may  precede  all 
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symptoms  in  the  legs.  The  diagnosis  may  be  aided  by  the  presence  of  the 
general  symptoms  of  inflammation,  although  constitutional  disturbance  is 
as  likely  to  mislead  as  it  is  to  suggest  the  local  affection.  The  position  of 
the  myelitis  will  be  indicated  by  the  symptoms.  In  ascertaining  the 
state  of  the  lower  dorsal  region,  the  trunk  and  cremasteric  reflexes  are 
especially  important.  The  state  of  the  muscles  as  regards  nutrition  and 
electrical  irritability  is  very  important,  but  is  only  useful  several  days 
after  the  onset.  The  distinction  from  simple  pohomyelitis  depends  on 
the  fact  that  the  symptoms  are  not  purely  motor,  and  it  is  only  when  the 
myehtis  is  cervical  or  lumbar  that  the  diagnosis  in  reference  to  this 
disease  is  a  matter  of  difficulty. 

The  distinction  of  the  other  varieties  of  myelitis  rests  on  the  special 
features  already  described.  That  of  the  disseminated  form  rests  on  the 
irregular  distribution  of  the  symptoms,  and  it  is  doubtful  whether  central 
myelitis  can  be  diagnosed  during  life.  Acute  myelitis  in  syphilitic  sub- 
jects, even  if  due  to  syphilis,  presents  no  distinguishing  features,  nor  is  its 
course  influenced  by  antisyphilitic  treatment. 

If  transverse  myelitis  has  been  diagnosed,  it  should  always  be  asked, 
"  Is  it  primary,  or  secondary  to  some  other  process  ? "  of  which  the  most 
common  is  comj^ression  of  the  cord.  The  spinal  column  should  be  care- 
fully examined  in  all  cases,  not  merely  once,  but  again  and  again.  Myelitis 
in  a  cancerous  patient  should  always  suggest  secondary  growth  in  the 
spine.  The  diagnosis  from  other  lesions  of  the  cord  is  chiefly  by  the  mode 
of  onset.  In  haemorrhage,  the  symptoms  develop  in  a  few  minutes. 
When  acute  myelitis  ascends  the  cord,  so  that  the  legs,  the  muscles  of  the 
trunk,  and  the  arms  are  successively  paralysed,  its  course  resembles  that 
of  acute  ascending  paralysis,  or  Landry's  paralysis.  The  most  important 
distinction  is  that  in  the  latter  sensation  is  unaffected,  and  there  is  no 
tendency  to  trophic  disturbance  or  muscular  wasting,  or  change  in 
electrical  irritability.  In  meningitis,  the  symptoms  of  irritation  are 
prominent,  and  in  meningeal  htemorrhage  there  is  severe  pain  in  the  back, 
and  acute  irritation  of  the  nerve  roots.  The  distinction  from  multiple 
neuritis  is  important  chiefly  in  cases  of  poliomyelitis,  but  a  diflliculty  may 
exist  when  parenchymatous  myelitis  affects  the  structures  on  which 
co-ordination  depends,  and  produces  the  condition  of  myelitic  ataxy. 
Myelitis  is  far  from  rare  in  patients  of  the  age  and  sex  in  which  hysteria 
especially  prevails,  and  many  cases  are  mistaken  for  hysterical  paraplegia. 
The  mistake  occurs  especially  in  cases  of  transverse  dorsal  myelitis,  where 
there  is  no  wasting  of  the  leg  muscles.  If  one  leg  is  lifted  from  the  bed, 
and  the  other  moves  with  it,  owing  to  the  rigid  extensor  spasm,  organic 
disease  is  certain.  Hysterical  contracture  never  fixes  the  legs  to  the 
pelvis  so  as  to  permit  this  effect.  In  hysterical  paraplegia  there  may  be 
retention  of  urine,  there  is  no  incontinence.  Girdle  pain,  incontinence  of 
fseces,  trophic  changes  in  the  skin,  are  conclusive  symptoms  of  organic 
disease. 

Prognosis. — The  primary  danger  to  life  in  myelitis  depends  on  the 
risk  of  respiratory  palsy,  and  hence  on  the  region  of  the  cord  in  which  the 
disease  is  situated.  A  disposition  to  spread  is  always  of  grave  significance, 
and  therefore  the  prognosis  is  worse  in  disseminated  than  in  simple 
myelitis.  The  risk  is  always  great  when  the  cervical  cord  is  diseased,  and 
any  indications  of  the  development  of  foci  in  the  medulla  oblongata  are  of 
grave  significance.  Acute  trophic  disturbances  also  constitute  a  danger, 
and   hence   bedsores,  if  forming   early  and  rapidly,  are  of  unfavourable 
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omen.  The  occurrence  of  cystitis  increases  very  much  the  gravity  of  the 
case.  The  prospect  of  the  recovery  of  power  arises  when  the  disease  has 
become  stationary.  It  depends  on  the  intensity  of  the  disease,  its  vertical 
extent,  and  the  early  occurrence  of  symptoms  of  improvement.  It  is 
influenced  by  the  cause  of  the  myelitis,  and  it  is  better  when  there  is 
evidence  that  the  disease  is  confined  to  the  dorsal  region  of  the  cord. 
The  development  of  increased  myotatic  irritability  shows  that  improve- 
ment vnW  not  speedily  occur,  but  even  rigidity  in  the  shape  of  spastic 
paraplegia  does  not  lessen  materially  the  prospect  of  some  recovery.  The 
fact  of  precedmg  syphilis  should  have  little  or  no  influence  on  the 
prognosis  in  a  case  of  simple  myelitis. 

Treatment. — If  a  case  comes  under  observation  at  the  earliest 
period,  and  the  symptoms  are  clearly  due  to  exposure  to  cold,  a  hot  bath, 
followed  by  free  diaphoresis  and  counter-irritation,  should  be  employed. 
If  considerable  paralysis  shows  that  the  process  of  inflammation  is  fully 
developed,  rest  is  of  paramount  importance.  In  regard  to  position,  it  is 
most  undesirable  that  the  spine  should  be  the  lowest  part  of  the  body. 
A  plank  back-rest  will  be  found  useful  in  securing  comfortable  rest  on  the 
side,  and  the  prone  position  should  be  adopted  at  times  as  a  change  from 
the  lateral.  The  removal  of  blood  by  leeches  or  wet  cupping  from  the 
skin  of  the  back  is  an  old  measure,  and  may  have  some  influence  on  the 
circulation  of  the  cord.  Dry  cupping  may  also  be  employed,  or  hot 
fomentations,  hot-water  bags,  or  a  mustard  plaster.  The  application  of 
cold  to  the  spine  has  also  been  recommended,  but  probably  the  appKcation 
of  warmth  is  safer,  more  effectual,  and  more  pleasant.  In  other  respects 
the  treatment  must  be  determined  by  the  nature  of  the  process  rather 
than  by  the  character  of  the  organ  in  which  it  occurs.  ISTutritious, 
unstimulating  diet,  aperients,  and  diuretics  are  desirable  in  all  cases. 
A  free  purgative  may  be  given  if  there  is  constipation.  It  is  difficult  to 
ascertain  the  mfluence  of  the  drugs  which  are  supposed  to  exert  a  special 
influence  on  myelitis.  Ergot  was  recommended  by  Brown-Sequard,  chiefly 
on  theoretical  grounds.  In  rare  cases  it  has  seemed  to  do  good. 
Belladonna  also  has  been  recommended,  and  mercury  by  the  mouth  or  by 
inunction.  The  effect  of  the  last-mentioned  is  less  distinct  in  myelitis 
than  it  is  in  many  cases  of  meningitis.  Iodide  of  potassium  seems  to  be 
no  more  efficacious  than  mercury.  In  the  general  management  of  a  case 
of  myelitis,  two  points  are  important — (1)  to  avoid  bedsores,  and  (2)  to 
relieve  the  retention  of  urine.  The  skin  should  be  carefully  watched, 
especially  if  there  is  incontinence  of  urine,  and  boracic  or  salicylic 
absorbent  wool  should  be  applied,  and  changed  as  often  as  it  becomes 
saturated.  Should  offensive  sores  form,  a  quantity  of  picked  oakum 
placed  outside  the  immediate  dressing  is  cheap  and  eftective  as  a 
deodoriser  and  dressing.  If  the  bladder  is  left  full,  and  the  urine  allowed 
to  dribble  away,  inflammation  is  sure  to  be  set  up,  and  probably  also 
pyelonephritis.  If  cystitis  occurs,  antiseptic  washes  must  be  used,  to 
lessen  as  far  as  possible  decomposition  of  the  urine. 

When  the  disease  of  the  cord  has  become  stationary,  a  more  tonic 
treatment  may  be  adopted ;  iron,  quinine,  and  arsenic  being  administered, 
but  strychnine  only  in  small  doses,  if  there  is  excess  of  reflex  action.  The 
limbs  may  be  rubbed,  electricity  may  be  used,  in  order  to  maintain  as  far 
as  possible  the  nutrition  of  any  muscles  of  which  the  nerves  have  under- 
gone degeneration.  In  cases  of  dorsal  myelitis,  in  which  the  legs  are  well 
nomished,  electricity  is  useless,  and  may  tend  to  increase  reflex  over- 
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action.  Attention  should  in  all  cases  be  paid  to  the  position  of  the 
limbs  during  the  stage  of  helplessness,  so  as  to  avoid  the  development  of 
contractions. 

H^MOEEHAGE. 

Primary  haemorrhage  into  the  spinal  cord  is  a  very  rare  condition. 
Haemorrhage  may  accompany  myelitis,  and  in  such  a  case  the  mistake  may 
be  easily  made  of  regarding  the  haemorrhage  as  primary.  When  inflamma- 
tion results  from  haemorrhage,  and  when  indications  of  myelitis  are  found 
around  the  clot,  it  may  be  impossible  to  say  whether  these  are  primary  or 
secondary.  The  exclusive  view  of  some  writers,  that  primary  non-trau- 
matic haemorrhage  into  the  spinal  cord  never  occurs,  is  not  warranted. 

Etiology. — Compared  with  the  fi-equency  of  haemorrhage  into  the 
brain,  htemorrhage  into  the  spuial  cord  is  extremely  rare.  This  differ- 
ence probably  depends  on  the  long,  tortuous  com'se  of  the  arteries  of  the 
cord,  whereby  the  vessels  are  preserved  fi'om  the  high  pressure  to  which 
the  cerebral  arteries  are  so  prone.  Haemorrhage  may  occur  at  any  age^ 
is  more  common  in  males  than  in  females,  and  is  more  common  during  the 
first  half  of  adult  life.  Many  cases  occur  in  young  adults,  apart  from 
injury  or  obvious  exciting  cause.  It  has  been  met  ^vith  as  a  consequence 
of  the  haemorrhagic  tendency ;  but  of  immediate  causes,  injury,  especially 
falls,  is  the  most  frequent  cause.  Over-exertion  and  exposure  have,  in 
rare  cases,  preceded  the  onset.  Chronic  alcoholism  and  sexual  excess 
have  been  supposed  to  predispose  to  it.  Minute  extravasations,  termed 
accessory  haemorrhages,  have  often  been  found  after  death  from  conditions 
which  give  rise  to  venous  congestion ;  but  they  cause  no  symptoms^ 
and  are  probably  produced  during  the  last  moments  of  life. 

Morbid  anatomy. — Small  extravasations,  referred  to  as  occurring 
in  the  asphyxial  conditions,  may  occupy  the  perivascular  sheath,  or  they 
may  extend  between  the  nerve  elements.  The  larger  non-traumatic  haemor- 
rhages, which  cause  symptoms,  always  begin  in  the  grey  substance,  and 
are  often  confined  to  it.  The  effusion  forms  a  canity  in  the  cord,  and  the 
cord  itself  is  enlarged  at  the  seat  of  the  hemorrhage.  This  may  be  visible 
externally  as  a  dark  swelling.  Very  rarely  the  haemorrhage  tears  the  cord,, 
and  blood  (usually  only  in  small  quantities)  escapes  into  the  membranes. 
The  tissue  adjacent  to  the  clot  is  usually  broken  down,  stained  and 
softened,  and  inflammatory  changes  may  be  recognised  in  it  with  the 
microscope.  Several  extravasations  may  coexist  in  the  same  part  of  the 
cord.  Besides  this  focal  htemorrhage,  there  may  be  an  infiltration  of  the  grey 
matter,  with  punctiform  extravasations,  which  may  appear  to  be  a  single 
haemorrhage.  The  tissue  between  these  extravasations  is  broken  down, 
and  it  is  probable  that  this  form  is  always  secondary  to  myelitis.  A  growth 
into  which  haemorrhage  occurs  is  usually  a  ghoma.  The  cavities  of  the  cord 
into  wMch  blood  may  escape  are  sometimes  of  considerable  vertical  extent, 
and  this  condition  favours  the  occurrence  and  extension  of  the  ■condition. 

Symptoms. — Trifling  sensory  disturbance  may  precede  the  paralytic 
phenomena,  but  the  actual  onset  is  always  sudden,  and  the  symptoms 
attain  a  considerable  degree  in  the  course  of  a  few  minutes.  Sometimes 
these  have  been  slow,  and  increase  dm'ing  one  or  two  hours,  and  occasionally 
there  has  been  transient  loss  of  consciousness,  without  any  cerebral  lesion. 
The  suddenness  of  the  onset  is  the  characteristic  of  the  disease.  The 
symptoms  which  thus  develop  vary  according  to  the  seat  and  extent  of  the 
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haemorrhage.  There  is  usually  complete  motor  and  sensory  paralysis  up 
to  the  level  of  the  lesion,  and  loss  of  control  over  the  sphincters.  Pain 
may  or  may  not  accompany  the  sudden  palsy.  This  pain  may  precede  the 
palsy,  even  for  half  an  hour  or  an  hour,  and  is  no  doubt  a  result  of  the  first 
slight  extravasation.  When  there  is  initial  mesial  or  bilateral  pain,  the 
hfemorrhage  probably  occurs  in  the  central  region  of  the  grey  matter,  and 
the  pain  may  be  due  to  the  irritation  of  the  fibres  of  the  posterior  com- 
missure. The  spinal  column  may  be  tender  opposite  the  affected  spot. 
Usually  the  paralysed  muscles  are  relaxed ;  sometimes  they  are  the  seat 
cf  clonic  contractions.  The  state  of  the  reflex  action  varies  according  to 
the  seat  of  the  disease.  If  it  is  at  first  abohshed,  it  quickly  returns  to  the 
legs,  unless  the  haemorrhage  is  in  the  lumbar  enlargement.  Vasomotor 
and  trophic  changes  m  the  skin  are  common,  and  often  intense.  The 
temperature  is  normal  at  the  outset,  but  generally  rises  in  the  course  of 
a,  few  days,  from  the  secondary  inflammation  of  the  cord.  The  palsy 
developed  at  the  onset  usually  continues  for  a  week  or  ten  days ;  and 
occasional  symptoms  of  an  ascending  or  descending  myehtis  may  come 
on,  the  former  of  which  may  cause  death  by  interference  with  the  muscles 
of  respiration.  The  occurrence  of  descending  inflammation  may  be  shown 
by  the  loss  of  reflex  action,  and  by  the  failure  of  electrical  irritabihty  in 
the  muscles.  As  a  rule,  the  symptoms  pass  into  a  chronic  stage,  improve- 
ment generally  being  slow.  Some  lasting  loss  of  power  remains  in  most 
cases,  often  associated  with  permanent  muscular  wasting.  Occasionally 
there  is  rapid  recovery  up  to  a  certain  point,  caused,  no  doubt,  by  the 
contraction  of  the  clot,  which  has  pressed  upon,  but  not  destroyed,  certain 
structures  of  the  spinal  cord. 

Diagnosis  and  prognosis. — The  actual  sudden  onset  is  one  of  the 
most  important  signs  in  distinguishing  this  disease  from  others.  Even 
this  may  not  distinguish  it  from  hgemorrhagic  myehtis,  and  meningeal 
haemorrhage.  The  former  is  distinguished  by  the  existence  of  slight 
symptoms  before  the  attack  ;  and  the  distinguishing  points  from  meningeal 
haemorrhage  will  be  found  under  the  description  of  that  disease.  The 
prognosis  is  better  when  the  disease  is  in  the  dorsal  region  than  when 
in  the  enlargements.  It  is  better  if  sensation  returns  in  the  course  of 
a  few  days.  But  early  trophic  changes  always  render  the  prognosis  worse. 
After  the  onset,  the  forecast  must  be  guided  by  the  same  considerations 
which  affect  the  prognosis  in  acute  myelitis. 

Treatment. — ^The  measures  requisite  are  few,  simple,  but  all-import- 
ant. Absolute  rest  in  the  prone  position,  ice  along  the  spine,  and  full 
doses  of  ergot  or  ergotin,  comprise  the  most  effective  means  of  treatment. 
The  disease  is  one  of  those  in  which  most  of  the  good  that  can  be  done  by 
treatment  rests  with  those  in  whose  hands  the  patient  is  immediately 
after  the  onset. 

COMPEESSIOK 

There  are  various  causes  of  compression  of  the  spinal  cord,  but  the 
importance  of  compression  arises  from  the  fact  that  inflammation  is  almost 
always  excited  at  the  seat  of  the  pressure,  and  interference  with  function 
occurs  from  the  resulting  myelitis. 

Etiology. — The  chief  causes  are  disease  of  the  bones,  especially  caries, 
growths  in  the  spine,  aneurysm,  eroding  bones,  growths  in  the  membranes, 
thickenino;  of  the  dura  mater. 
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Pathology. — The  cord  is  usually  narrowed  at  the  point  of  pressure. 
Sometimes  this  narrowing  is  extreme;  on  the  other  hand,  it  may  be 
very  slight.  At  the  point  of  pressure  the  cord  is  usually  grey  in  tint, 
its  consistence  is  lessened  in  early  cases,  the  change  in  colour  and 
consistence  being  due  to  the  inflammation  of  the  substance  of  the  cord, 
which  results  from  pressure.  The  inflammation  consists  in  a  general 
increase  in  the  interstitial  tissue,  the  nerve  elements  undergo  degenera- 
tion, masses  of  myeline,  granule  corpuscles,  and  corpora  amylacea  are 
visible  with  the  microscope.  ]\Iany  nerve  fibres  persist,  however,  with 
perhaps  a  narrowed  sheath  of  myeline,  but  in  extreme  cases  all  the  fibres 
seem  to  be  destroyed  at  the  point  of  chief  compression.  The  walls  of 
the  small  vessels  are  often  thickened  by  spindle  cells,  so  that  the  lumen 
is  narrowed,  and  this,  of  com^se,  must  further  interfere  with  the  nutrition 
of  the  cord.  The  signs  of  inflammation  gradually  lessen  above  and  below 
the  compressed  part.  The  nerve  roots  may  suffer  at  the  point  of  compres- 
sion, and  may  even  be  reduced  to  fibrous  shreds. 

Symptoms. — The  symptoms  depend  upon  interference  with  the 
function  of  the  nerve  roots  at  the  level  of  the  morbid  process,  and  inter- 
ference with  the  functions  of  the  cord  itself.  Of  the  root  symptoms,  the 
most  constant  is  pain,  usually  sharp,  and  sometimes  accompanied  by  tender 
points.  The  pain  may  be  intermittent  or  constant,  and  with  it  there  is 
usually  hypertesthesia  of  the  skin,  and  after  a  time  anassthesia  may 
develop  in  irregular  areas,  in  spite  of  the  persistence  of  pain — the  condi- 
tion termed  ancesthcsia  dolorosa.  Irritation  of  the  motor  nerve  roots  may 
cause  muscular  weakness,  accompanied  by  wasting,  and  sometimes  also 
painful  contracture  of  the  muscles.  To  these,  local  root  symptoms  are 
added  ;  after  a  time,  the  symptoms  of  interference  with  the  function  of  the 
cord  itself.  There  is  weakness  in  the  parts  below  the  lesion,  there  is 
marked  increase  in  the  superficial  reflex  action,  the  myotatic  irritability  is 
increased,  and  foot  clonus  is  nearly  always  present.  There  is  often  formi- 
cation and  tinghng,  but  there  may  be  no  impairment  of  sensibihty,  even 
when  there  is  complete  motor  palsy.  In  many  cases,  however,  there 
is  some  sensory  loss,  in  not  a  few  it  is  considerable,  and  may  even  be 
complete.  The  course  of  the  symptoms  varies  according  to  the  nature  of 
their  cause.  If  compression  ceases  to  increase,  the  cord  may  recover  its 
conducting  function,  although  it  remains  narrowed.  Sensation  is  often 
regained  in  the  legs  when  motor  power  remains  in  abeyance.  In  some 
cases,  especially  where  a  considerable  myelitis  has  been  set  up,  the  motor 
path  may  recover,  but  the  posterior  columns  remain  affected,  so  that 
power  returns,  but  with  impaired  co-ordination,  secondary  ataxy  resulting. 

Diagnosis. — The  diagnosis  rests  on  the  presence  of  the  root  and  the 
cord  symptoms  already  described.  The  chief  disease  from  which  it  has  to 
be  distinguished  is  a  subacute  transverse  myelitis.  The  chief  distinction 
depends  upon  the  presence  of  symptoms  indicating  irritation  of  the  nerve 
roots.  The  distinction  from  a  growth  within  the  spinal  cord  rests  chiefly 
on  the  early  occurrence  of  impairment  of  the  central  or  conducting 
functions  of  the  cord,  and  also  on  the  partial  distribution  and  often  slower 
course  of  the  symptoms.  The  diagnosis  of  the  cause  of  compression  is 
often  much  more  difficult  than  that  of  its  occurrence.  If  the  patient  is  in 
the  first  half  of  life,  especially  if  there  is  a  tuberculous  tendency,  caries  is 
naturally  suggested.  Slightness  of  root  symptoms  is  also  in  favour  of 
caries  or  of  tumour  of  the  spinal  cord.  Eoot  symptoms,  extending  oyer  a 
considerable  vertical  area,  suggest  pachymeningitis. 
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Prognosis  and  treatment. — These,  of  course,  depend  on  the  cause, 
and  the  amenability  of  this  cause  to  treatment.  As  a  rule,  the  more 
rapidly  the  cord  symptoms  develop,  the  more  chance  there  is  of  improve- 
ment, because  in  such  cases  inflammation  takes  the  greater  share  in  their 
production. 

TUMOUES. 

Morbid  growths  within  the  canal  may  spring  from  the  membranes,  or 
grow  in  the  substance  of  the  cord  itself. 

Etiology. — There  is  nothing  to  be  said  in  reference  to  the  etiology 
of  growths  of  the  spinal  cord  that  is  not  true  of  growths  elsewhere.  Fatty 
growths  outside  the  dura  mater  occur  in  early  life ;  malignant  tumours 
develop  late.  Tumours  within  the  dural  sheath,  myxomata,  are  chiefly 
met  with  in  early  life ;  tuberculous  growths  occur  in  childhood ;  lipomata 
are  congenital.  Males  are  more  prone  to  suffer  than  females.  Of  the 
diathetic  conditions,  syphilis  and  tubercle  are  the  only  two  which  are 
effective  in  causing  growths  which  commence  within  the  spinal  canal. 
Parasitic  tumours  occur,  and  a  few  rare  growths  appear  to  be  congenital  in 
their  origin,  the  result  of  the  abnormal  development  of  germinal  tissue ; 
while  the  more  common  gliomata  within  the  cord  arise  from  embryonal 
tissue  which  has  undergone  arrest  in  its  development.  Of  the  causes  of 
other  forms  of  tumour  we  know  practically  nothing. 

Morbid  anatomy. — The  growtlis  may  be  outside  the  dura  mater, 
inside  the  dura  mater,  or  in  the  substance  of  the  cord.  The  forms  of 
extradural  tumours  are  lipoma,  and  parasitic  tumours,  chiefly  echinococci; 
but  all  are  rare.  Growths  also  occur  springing  from  bones,  but  these  have 
been  already  considered.  The  tumours  which  begin  within  the  dural 
sheath  are  chiefly  syphilomata,  sarcomata,  and  myxomata,  sometimes 
containing  cysts  or  brain  sand.  The  tuberculous  and  parasitic  tumours 
are  rare.  Fatty  tumours  have  been  found,  and  may  contain  muscular 
fibres.  They  are  congenital,  and  sometimes  associated  with  spina  bifida. 
Neuromata  occur  in  the  nerve  roots,  and  may  compress  the  cord. 

The  growths  within  the  substance  of  the  cord  are  more  diverse  in 
character.  Syphiloma  and  glioma  are  the  most  common.  Sarcomata, 
myxomata,  and  tuberculous  growths  also  occur.  Cysticercus  has  been  met 
with,  and  some  growths  have  a  compound  character,  such  as  myxo- 
sarcoma, gliosarcoma,  and  fibrosarcoma.  Sarcomata  and  gliomata  are 
sometimes  very  vascular,  and  have  been  termed  angiosarcoma  and  angio- 
glioma.  Extradural  growths  are  always  single;  those  within  the  dura 
mater  are  often  single,  but  sometimes  multiple,  or  the  growth  may  be 
diffuse.  Neuromata  or  sarcomata  on  the  nerve  roots  are  often  multiple, 
and  tumours  within  the  cord  are  usually  single.  The  size  varies  from  that 
of  a  pea  to  a  width  of  1,  and  a  length  of  2  in.  Those  developing 
from  the  pia  mater  are  usually  smaller  than  those  which  spring  from  the 
dura.  The  compression  produced  by  tumours  within  the  dura  mater  is 
always  greater  than  that  of  tumours  outside  the  membrane,  and  the 
amount  of  pressure  is  proportioned  to  the  size  of  the  tumour  and  its 
consistence.  At  the  compressed  part  the  cord  is  narrowed  and  softened, 
and  usually  indented  or  flattened.  The  softening  depends  on  the  in- 
flammation, and  secondary  inflammation  may  extend  down  the  cord  below 
the  growth,  or  for  a  short  distance  above  it.  The  usual  secondary 
degenerations  are  commonly  conspicuous. 
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The  growths  which  involve  the  cauda  equina  often  attain  a  larger 
size  than  those  that  occur  higher  up,  because  that  part  of  the  vertebral 
canal  is  large,  and  nerve  roots  occupy  but  a  small  part  of  it.  Most 
tumours  in  this  situation  are  sarcomata,  but  it  is  not  an  uncommon  seat  of 
syphilitic  growths.  Multiple  tumours  outside  the  cord  are  sometimes 
very  numerous.  They  are  usually  sarcomata,  and  spring  from  the 
membranes,  or  sheaths  of  the  nerve  roots.  They  vary  in  size.  Tumours 
within  the  spinal  cord  are  usually  small,  seldom  exceeding  half  an  inch  in 
diameter.  But  sometmies  their  vertical  extent  considerably  exceeds  their 
transverse  diameter.  This  is  especially  true  of  gliomata,  which  have  been 
known  to  reach  from  the  medulla  oblongata  to  the  Imnbar  region.  The 
cord  is  enlarged  at  the  seat  of  the  tumour,  and  in  some  cases  this  enlarge- 
ment is  very  great.  If  the  tumour  reaches  the  surface,  the  pia  and 
arachnoid  may  be  thickened  and  may  be  even  adherent  to  the  dura  mater. 
Syphihtic  tumours  commonly  arise  in  the  pia  mater,  and  they  both  invade 
and  compress  the  nerve  tissue.  In  all  forms  of  tumour,  the  central  canal 
may  be  obliterated  by  the  pressure,  and  may  be  slightly  dilated  above  the 
point  at  which  the  pressure  exists.  In  other  forms  of  tumour,  cysts 
occasionally  develop,  and  htemorrhage  may  occur  into  such  cysts. 

Symptoms. — The  symptoms  produced  by  tumours  within  the  spinal 
canal  resemble  those  that  have  been  described  as  resulting  from  growth 
and  caries  in  the  bones  of  the  vertebral  column.  In  the  majority  of  cases 
pain  is  prominent  throughout  the  whole  course  of  the  disease.  It  is 
usually  tlie  earliest  effect,  and  may  be  intense.  It  often  has  a  peculiar 
burning  character,  and  is  sometimes  stabbing  or  rending.  Pain  is  often 
felt  on  one  side  first,  but  occasionally  it  is  bilateral.  It  is  generally 
greatest,  according  to  Horsley,  when  the  tumour  compresses  the  cord  from 
behind  forwards,  or  vice  versd.  It  is  sometimes  mcreased  by  movement, 
but  not  often  in  the  intense  degree  common  in  tumours  of  the  bone.  The 
root  pains  in  the  trunk  are  often  accompanied  by  a  sense  of  constriction, 
and  tenderness  of  the  spine  often  exists,  but  is,  on  the  whole,  not  common. 
Occasionally  pain  is  altogether  absent. 

Muscular  spasm  is  another  common  symptom.  Eigidity  of  the  back 
may  also  be  present,  usually  when  the  disease  is  at  the  more  mobile  parts 
of  the  spine.  Contractures  may  develop  in  the  limbs,  both  in  the 
muscles  supplied  from  the  level  of  the  tumour,  and  in  parts  supplied  from 
a  level  in  the  cord  below  the  growth.  Paralysis,  of  gradual  onset,  is  an 
almost  invariable  symptom.  Paraplegia  is  the  most  common  form,  but  all 
four  limbs  may  be  paralysed  by  a  growth  in  the  cervical  region.  Usually 
one  leg  is  aff'ected  before  the  other,  and  occasionally  one  arm  and  leg  suffer 
before  those  on  the  other  side.  The  palsy  is  usually  slow  in  its  extension, 
but  in  a  large  number  of  cases  the  loss  of  power  comes  on  in  subacute  or 
even  acute  manner,  in  consequence  of  the  myehtis  excited  by  the  pressure. 

Loss  of  sensation  may  come  on  with  the  loss  of  motor  power,  and  may 
be  shght  or  partial  at  first,  tending  to  become  complete  as  the  damage  to 
the  cord  increases.  It  corresponds  in  distribution  to  the  motor  palsy, 
and  in  a  certain  number  of  the  cases  the  cross-symptoms  of  a  unilateral 
lesion  are  well  marked.  Inco-ordination  of  movement  is  not  a  common 
symptom  of  spinal  tumours,  but  has  been  occasionally  met  with.  The 
condition  of  the  reflexes  depends  on  the  position  of  the  tumour.  A  growth 
in  the  lumbar  enlargement  or  the  cauda  equina  abolishes  reflex  action  in 
the  less,  but  when  the  disease  is  hio-her  up  the  Imee-ierks  are  increased, 
ankle  clonus  is  usually  present,  and  muscular  spasm  and  contracture  may 
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supervene.  "Wasting  in  the  muscles  is  for  the  most  part  confined  to  the 
region  suppHed  by  the  damaged  nerve  roots.  Vasomotor  disturbance 
sometimes  occurs  in  the  early  stages,  and  sometimes  vasomotor  oedema  is 
conspicuous.  In  the  later  stages  bedsores  are  very  common,  and  often 
severe.  Dilatation  or  contraction  of  the  pupil  is  common  when  a  tumour 
is  situated  in  the  lower  cer^dcal  region. 

The  com'se  of  the  symptoms  is  variable.  In  some  cases  the  symptoms 
are  steadily  progressive  from  first  to  last ;  in  others  the  progress  is  inter- 
mittent. The  most  important  element  in  the  course  of  the  disease  is  the 
tendency  to  a  lateral  extension  of  the  symptoms,  as  the  several  structures 
of  the  cord  at  the  same  level  successively  suffer. 

The  chief  difference  between  tumours  of  the  cord  and  of  the  membranes, 
besides  those  already  mentioned,  are  that  in  the  latter  the  root  symptoms 
are  more  often  severe,  and  the  cord  s}Tnptoms  occur  later.  Extensive 
muscular  atrophy  is  more  common  in  tumours  of  the  cord  than  in  those  of 
the  membranes,  except  in  the  case  of  tumours  of  the  cauda  equina,  because 
central  tumours  may  damage  the  grey  matter  through  a  considerable 
vertical  extent,  and  because  myelitis  spreads  in  the  grey  matter  far  more 
frequently  when  the  tumour  is  in  the  cord  itself  than  when  it  is  in  the 
membranes.  In  tumours  of  the  cer%'ical  region  the  interference  with 
movement  of  the  neck,  from  rigidity  of  the  muscles,  is  often  well  marked. 
Pains  are  felt  in  the  arms,  often  associated  with  muscular  atrophy.  The 
excessive  reflex  action  in  the  legs  is  very  great,  and  if  the  tumour  is 
unilateral,  hemiplegic  weakness,  with  crossed  anaesthesia,  may  be  present. 
Growths  in  the  dorsal  region  of  the  cord  usuallv  cause  severe  radiatino; 
paias  in  the  trmik,  often  with  an  mtensely  painful  sense  of  constriction. 
There  is  also  usually  interference  with  trunk  reflexes.  Spinal  tenderness 
may  be  present.  Sometimes,  when  the  growth  is  near  the  lumbar  enlarge- 
ment, and  there  is  descending  myelitis,  the  knee-jerks  may  be  abolished. 
Tlie  symptoms  produced  by  tumours  which  involve  the  lumbar  enlargement, 
vary  considerably  according  to  theu'  precise  position.  The  characteristic 
pains  are  felt  in  the  legs,  and  the  muscles  supphed  from  the  part  invaded 
undergo  atrophy  and  present  loss  of  reflex  action.  The  antesthesia  is  often 
limited  in  area.  In  lumbar  tumours  there  is  early  palsy  of  the  bladder  and 
sphincters.     The  tendency  to  bedsores  is  unusually  great. 

Growths  situated  in  the  cauda  equina,  not  afiecting  the  cord  itself,  pro- 
duce s^miptoms  verv  similar  to  those  due  to  tumours  in  the  lumbar  enlarge- 
ment,  only  the  symptoms  are  bilateral  from  the  first  in  the  majority  of 
cases.  Trophic  disturbances  are  very  frequent,  and  an  affection  of  the 
sphincters  almost  invariable.  Cystitis  and  its  consequences  readily  occur, 
and  may  reach  a  high  degree,  without  any  consciousness  on  the  part  of  the 
patient. 

Multiple  tumours  may  give  rise  to  complex  symptoms.  Their  presence 
may  be  indicated  by  the  successive  development  of  focal  symptoms,  similar 
in  character  but  diflerent  in  seat.  The  dm'ation  of  the  s^miptoms  of 
tumours  of  the  cord  and  membranes  is  extremely  variable.  In  the  majority 
of  cases,  death  ensues  at  the  end  of  from  one  to  three  years  from  the 
commencement  of  the  symptoms;  death  being  usually  the  result  of  the 
direct  or  indirect  effect  of  the  tumour.  But  in  syphilis,  death  is  sometimes 
due  to  disease  elsewhere,  and  in  tubercle,  frequently  to  general  pulmonary 
tuberculosis,  and  sometimes  to  meningitis. 

Diagnosis. — The  evidence  of  a  growth  exists  in  the  symptoms  of 
a  focal  lesion  of  slow  development,  and  especially  in  the  presence  of  signs 
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of  compression  and  irritation.  Xo  srniptom  is  actually  pathognomonic,  vet 
a  combination  of  s^nnptoms  and  their  course  are  in  most  cases  characteristic. 
The  most  important  featm-es  are  the  steady  progress  of  the  symptoms,  and 
especially  their  commencement  on  one  side,  and  their  extension  to  the 
other.  Of  causal  indications  that  occasionally  assist  the  diagnosis,  the  most 
important  are  a  history  of  syphilis,  the  presence  of  tubercle  elsewhere,  and, 
rarely,  the  existence  in  other  parts  of  such  growths  as  are  known  to  occur 
also  witliin  the  spinal  canal,  especially  neuroma  and  sarcoma.  The  differ- 
ential diagnosis  involves  the  distinction  from  diseases  of  the  vertebral  bones 
of  the  membranes  and  of  the  cord  itself.  Caries  of  the  spine,  and  growths 
in  the  bones  of  the  spinal  column,  produce  similar  symptoms,  but  in  caries 
root  pains  are  seldom  very  severe,  and  when  the  growth  is  in  the  bone  the 
degree  to  which  pain  is  increased  by  movement  is  very  significant.  Hyper- 
trophic  pachymeningitis  affecting  the  cervical  region  is  the  only  meningeal 
disease  which  closely  simulates  the  symptoms  of  tumour.  But  its  efi'ects 
are  usually  from  the  first  bilateral,  and  may  have  considerable  vertical 
extent.  But  in  central  tumom's  the  pains  in  the  arms  are  usually  much 
slighter  in  this  condition,  and  there  is  rarely  the  early  and  limited  im- 
pairment of  all  forms  of  sensation  which  results  from  the  damage  to  the 
nerve  roots  in  the  latter  disease.     This  is  also  true  of  spingomyelia. 

The  affection  of  the  cord  itself  which  most  closely  simulates  the 
symptoms  of  tumour  is  a  very  chronic  transverse  myehtis.  But  it  is  very 
rare  to  get  severe  and  acute  radiating  pains  in  focal  myelitis,  although 
painfid  girdle  sensation  is  common.  Acute  or  subacute  myelitis  can  only 
be  confounded  with  a  growth  in  cases  in  which  inflammation  results  fi'om 
pressui'e,  and  develops  with  independent  energy  and  rapidity.  The  pains 
produced  by  tumours  of  the  cauda  equina  are  felt  first  in  the  sciatic 
area,  and  are  thought  to  be  sciatica.  But  they  are  commonly  from  the 
first  bilateral,  and  bilateral  sciatic  pain  should  always  suggest  central 
disease.  In  all  cases  other  symptoms  soon  become  added,  and  prove  that 
this  pain  is  more  than  simple  neuralgia.  It  is  most  important  not  to  per- 
mit a  mistake  in  diagnosis  by  attaching  undue  importance  to  evidences  of 
fmictional  derangement,  or  the  gravity  of  organic  symptoms  to  be  under- 
estimated. If  the  existence  of  tumour  is  clear,  two  questions  remain — its 
seat  and  its  nature.  As  regards  its  seat,  the  considerations  which  have 
been  adduced  in  previous  pages  will  sufficiently  indicate  this.  But  the 
nature  of  the  tumour  is  also  of  great  prognostic  importance.  The  co- 
existence of  a  cerebral  lesion  increases  the  likelihood  of  syphilis,  but  it  must 
be  remembered  that  cerebral  and  spinal  tumom-s  other  than  syphilitic  may 
coexist.  Similarly,  tuberculous  and  scrofulous  processes  suggest  the  tuber- 
culous nature  of  a  tumour.  Tmnoiu-s  elsewhere  always  constitute  strong 
evidence  of  the  nature  of  one  in  the  cord.  Such  an  indication  is  rarely 
available.  A  diagnosis  founded  on  mere  frequency  of  occui-rence  has  neces- 
sarily onlv  a  low  degree  of  probability. 

Prognosis. — Unless  the  tumour  is  syphilitic,  or  t-an  be  removed,  the 
prognosis  is  necessarily  gTave.  In  the  case  of  growths  outside  the  cord,  the 
prognosis  has  been  rendered  much  less  gloomy  by  the  progress  of  surgery. 

Treatment. — If  the  growth  is  s}^3hilitic,  the  treatment  should  be 
energetic  and  prompt.  Even  the  influence  of  a  few  days  may  be  of  ex- 
treme importance.  Whenever  the  s}Tnptoms  suggest  a  trmiour,  and 
syphilis  is  possible,  it  is  important  that  suitable  treatment  should  be 
employed.  It  can  do  no  harm  if  the  tumour  is  not  syphihtic,  and  may  save 
the  patient's  life  if  it  is.     In  most  other  cases  we  can  do  little  more  than 
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treat  symptoms,  relieve  pain,  watch  the  state  of  the  bladder,  and  guard  the 
patient  from  bedsores.  We  must  remember  that  sedatives  will  probably 
be  needed  for  a  long  time,  and  they  must  therefore  be  used  as  sparingly  as 
possible  at  first.  Cocaine  may  be  used  in  some  cases  as  an  aid  to  the 
influence  of  morphine.  But  many  tumours  within  the  spinal  canal  may  be 
removed,  at  any  rate  if  they  are  outside  the  substance  of  the  cord.  But 
growths  within  the  spmal  cord  are  in  a  very  different  position,  since  the 
removal  of  such  a  tumour  would  hardly  fail  to  cause  a  traumatic  inflamma- 
tion, which  would  damage  and  perhaps  destroy  all  the  elements  of  the 
cord  at  the  spot,  and  would  probably  be  permanent  in  its  effects.  In  con- 
nection with  an  operation  the  question  sometimes  arises,  how  long  should 
be  allowed  for  the  process  of  exclusion  of  s}^hilis  by  the  inefficacy  of  anti- 
syphilitic  treatment  ?  Longer  is  needed  when  the  symptoms  are  of  con- 
siderable duration  than  when  they  are  recent ;  but  a  month  is  probably 
always  enough  to  enable  a  result  to  be  reached  which  will  justify  either 
further  delay  on  the  one  hand,  or  immediate  procedure  on  the  other.  If  it 
is  clear  that  the  growth  is  not  syphihtic,  delay  in  operation  can  only  cause 
harm. 

INFAXTILE   PAEALYSIS. 

8yn.,  Anterior  Poliomyelitis  ;  Acute  Atrophic  Paralysis  ;  Atrophic 
Spinal  Paralysis  ;  Pssential  Paralysis  of  Children. 

Such  are  the  various  names  under  which  the  disease  is  known.  The 
onset  of  the  palsy  is  often  preceded  or  accompanied  by  indications  of 
general  disturbance,  and  is  the  most  common  form  of  paralysis  in  young 
children.  The  spinal  lesion  was  first  demonstrated  by  Prevost,  soon  after- 
wards by  Lockhart  Clarke,  and  by  Charcot  and  Joffroy.  The  occurrence 
of  similar  symptoms  in  adults  was  noticed  by  Togt  and  Duchenne. 

Etiology. — The  disease  occurs  at  all  ages,  but  is  ten  times  as  frequent 
in  the  first  decade  as  in  all  the  rest  of  hfe.  Of  the  cases  in  early  life, 
three-fifths  occur  in  the  first  three  years  of  life.  The  friends  often  date  the 
disease  from  birth,  but  there  is  no  cAddence  of  its  intra-uterine  develop- 
ment. After  childhood,  it  is  most  frequent  between  10  and  20,  and  is  very 
rare  over  40.  The  influence  of  heredity  is  small,  but  a  family  tendency  to 
suffer  may  now  and  then  be  apparent.  The  disease  occurs  far  more 
frequently  in  summer  than  in  whiter.  It  would  seem  that  the  heat 
generally  acts  as  a  remote  cause,  and  is  only  occasionally  concerned  in  the 
exciting  mechanism.  That  exposure  to  cold  is  an  occasional  cause  is  certain, 
and  it  is  usually  a  general  and  not  a  local  exposure,  often  immediately 
preceded  by  exposure  to  heat.  Over-exertion  in  walking  seems  occasionally 
to  aid  in  exciting  the  disease ;  and  a  traumatic  influence,  such  as  a  fall, 
sometimes  precedes  the  onset  in  such  a  way  as  to  be  significant.  There  is 
no  proof  of  any  relation  between  the  onset  of  the  disease  and  the  process  of 
dentition.  Many  children  are  perfectly  well  at  the  time  at  which  they  are 
attacked ;  few  are  in  conspicuously  feeble  health.  The  disease  has  been 
thought  to  be  occasionally  secondary  to  acute  febrile  conditions,  but  the 
frequency  of  the  relation  has  probably  been  overrated.  The  essential 
general  disturbance  associated  with  the  disease  itself  has  probably,  in  many 
cases,  been  mistaken  for  an  independent  acute  febrile  disorder. 

Morbid  anatomy. — The  changes  essentially  consist  in  an  acute 
inflammation  of  the  grey  substance  of  the  anterior  horns.     Observations 
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on  the  changes  in  the  early  stage  are  not  very  common.  The  changes  in 
the  anterior  cornua  in  such  a  condition  are  ^videly  spread,  but  shght  in 
degree,  and  attain  considerable  intensity  in  one  or  more  foci  in  the  cervical 
or  lumbar  enlargement,  or  in  both.  At  these  spots  the  horn  is  softened, 
there  may  be  htemorrhagic  infiltration,  sometimes  an  actual  cavity.  There 
is  extravasated  blood  massed  along  the  vessels,  and  granule  corpuscles  and 
other  products  of  degeneration  are  present.  When  the  change  is  slighter 
there  is  an  infiltration  of  leucocytes,  but  the  nerve  cells  may  be  structur- 
ally intact,  although  swollen  and  granular.  This  appearance  may  extend 
from  the  horns  into  the  adjacent  lateral  column,  in  which  the  nerve  fibres 
nearest  the  grey  matter  may  undergo  degeneratiom  The  posterior 
columns  are  always  unaffected.  Such  changes  indicate  interstitial  in- 
flammation of  the  grey  matter.  But  some  observations  have  revealed 
alterations  in  the  motor  nerve  cells  only,  the  intervening  substance  being 
quite  unaffected.  This  suggests  that  there  may  be  two  forms — an 
interstitial  and  a  parenchjonatous.  At  a  later  period — years  it  may  be 
after  the  onset — the  changes  found  correspond  to  those  described.  As  a 
consequence  of  these,  when  the  affection  is  unilateral,  there  is  a  marked 
difference  in  size  between  the  two  sides  of  the  cord.  The  anterior  nerve 
roots  at  the  most  affected  part  are  small  and  grey,  and  degeneration  may 
be  traced  along  the  nerve  trxmk.  The  muscular  fibres  have  been  found 
narrower  than  normal,  and  in  a  state  of  granrdar  disintegration,  with  an 
increase  of  the  nuclei  of  the  sheath  and  of  the  interstitial  tissue.  In 
extreme  cases  the  fibres  may  have  completely  disappeared,  and  their 
place  be  occupied  by  tracts  of  fibrous  tissue.  Here  and  there  a  normal 
fibre  may  be  found,  but  in  slighter  cases  some  of  the  fibres  may  regain 
their  normal  appearance.  As  a  rule,  however,  many  fibres  perish,  and 
those  which  recover  are  smaller  than  normal.  Muscular  fibres  are  also 
seen  that  are  larger  than  normal,  and  it  may  be  that  it  indicates  occasional 
true  hypertrophy.  The  bones  are  not  only  shorter  but  also  smaller,  the 
compact  substance  more  uniform,  and  the  Haversian  canals  smaller.  No 
observations  have  as  yet  been  made  in  reference  to  the  cases  in  which  an 
acute  polyneuritis  is  apparently  associated  with  the  spinal  cord  in- 
flammation. 

Pathology. — The  disease  is  probably  inflammatory  in  the  great 
majority  of  instances,  but  the  almost  instantaneous  onset  in  some  suggests 
a  vascular  origin,  probably  haemorrhage,  in  such  cases.  Signs  of  in- 
flammation do  not  precede  the  onset,  so  that  probably  those  cases  cannot 
be  placed  in  the  pathological  category  of  pohomyeHtis.  The  lesion 
interrupts  the  motor  path,  and  causes  immediate  palsy.  The  cells  and  the 
nerve  plexuses  of  the  grey  matter  are  both  damaged.  Eecovery  of  sHghtly 
damaged  structures  restores  the  voluntary  path,  either  wholly  or  partially, 
so  that  the  initial  palsy  is  nearly  always  more  extensive  than  the  persistent 
atrophy.  The  occasional  interference  with  the  conducting  paths  in  the 
white  matter  is  the  result  of  the  extension  of  the  inflammation,  which 
may  even  spread  through  all  the  structures  of  the  cord,  so  as  to  affect 
sensation  as  well  as  motion.  But  even  in  these  cases  there  are  never  the 
acute  trophic  disturbances  which  would  surely  ensue  in  transverse 
myehtis.  The  true  pathology  of  the  malady  is  still  obscure.  The  general 
symptoms  make  it  almost  certain  that  it  is  the  result  of  a  blood  state.  It 
is  probable  that  the  spinal  lesion  is  not  the  cause  of  the  constitutional 
disturbance,  but  that  they  are  both  the  result  of  a  common  cause.  We 
have  no  evidence  of   the  nature    of  the  blood  state,  nor  have  we   any 
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indication  of  the  way  in  which  the  remarkable  relation  to  season  is 
determined,  whether  by  predisposing  the  individual  or  favouring  the 
development  of  some  toxic  agent.  Of  the  predisposing  influence  of  age 
there  can  be  no  doubt,  and  we  may  assume  that  in  the  conditions  in  which 
it  occurs  the  structural  development  of  the  nervous  system  is  complete, 
but  the  nerve  elements  lack  the  stability  that  comes  only  from  continual 
use. 

Symptoms. — The  onset  is  usually  acute,  often  with  constitutional 
disturbance.  Paralysis,  at  first  widespread,  afterwards  passes  away,  except 
from  a  region  in  which  the  muscles  rapidly  atrophy,  and  in  which  more  or 
less  weakening  and  wasting  persist.  The  general  disturbance  may  be 
severe  or  slight.  In  most  cases  there  is  pyrexia,  with  headache,  prostration, 
loss  of  apx3etite,  and  restlessness.  Vomiting  is  not  uncommon,  and  in  some 
cases  there  are  convulsions.  The  palsy  develops,  in  most  cases,  in  the 
course  of  this  disturbance,  but  the  constitutional  symptoms  occasionally 
succeed  the  onset.  In  some  instances  the  initial  symptoms  are  those  of 
severe  cerebral  disturbance.  In  adults  there  is  sometimes  marked  som- 
nolence before  the  onset,  and  occasionally  diplopia,  giddiness,  or  even 
delirium.  The  cerebral  symptoms  pass  away,  together  with  the  indications 
of  general  disturbance,  and  are  probably  the  result  of  a  blood  state.  In 
rare  cases  the  onset  is  accompanied  by  symptoms  of  slight,  transient, 
spinal  meningitis. 

In  older  children  and  adults,  another  common  initial  symptom  is  pain, 
sometimes  referred  to  the  muscles,  sometimes  to  the  limbs  generally, 
occasionally  occurring  in  the  course  of  the  nerves.  It  may  be  accom- 
panied by  extreme  tenderness  of  the  limbs,  and  depends  upon  the  exist- 
ence of  a  neuritis,  which  may  come  on  at  the  same  time  as  the  palsy, 
although  independently  of  it.  Pain  may  also  be  felt  in  the  back,  dull  and 
aching  in  character.  The  paralysis  is  almost  always  rapidly  developed. 
It  varies  much  in  its  initial  range  ;  only  part  of  a  limb  may  be  affected,  or 
there  may  be  universal  loss  of  power.  But  the  extent  of  paralysis  is 
usually  intermediate  between  those  extremes.  When  all  four  limbs 
are  paralysed,  the  neck  muscles  also  may  be  weak,  and  even  swallowing 
may  be  impaired.  Occasionally  there  is  incontinence  of  urine,  chiefly  in 
severe  cases ;  and  although  it  is  usually  a  transient  symptom,  it  may  last  a 
long  time.  It  occurs  usually,  of  course,  in  cases  in  which  the  legs  are 
affected  from  damage  to  the  lumbar  region.  Paralysis  may  commence  in 
one  limb,  and  quickly  spread ;  but  very  often  the  onset  is  so  rapid,  that  all 
the  parts  are  found  to  be  paralysed  when  it  is  first  discovered.  Improve- 
ment is  usually  slow,  and  the  permanent  paralysis  as  a  rule  afi'ects  the  limb 
which  is  first  attacked. 

Cases  are  sometimes  seen  in  which  the  paralysis  comes  on  suddenly, 
but  without  general  disturbance.  The  suddenness  of  the  onset  makes  it 
likely  that  the  lesion  is  haemorrhage,  and  not  simple  inflammation.  But  it 
is  probable  that  even  a  primary  extravasation  of  blood  into  the  grey  matter 
is  due  to  the  same  causes  that  give  rise  to  inflammation.  In  some  cases  of 
sudden  onset,  the  initial  palsy  is  universal,  and  in  such  it  is  not  unlikely 
that  a  limited  haemorrhage  in  the  cervical  region  causes  rapid  pressure  on 
all  the  adjacent  structures,  and  so  determines  the  completeness  of  the 
paralysis.  The  structures,  however,  which  have  only  suffered  from  the 
effects  of  the  pressure,  recover.  And  so  the  paralysis  in  those  cases  clears 
up  to  a  great  extent ;  and,  indeed,  the  general  rule  is  that  the  initial  loss 
of  power  in  cases  of  this  disorder  is  far  more  extensive  and  severe  than  the 
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permanent  affection.  In  only  a  small  number  of  cases  do  the  two  corre- 
spond. One  general  fact,  however,  is  true  of  almost  all  cases,  namely,  that 
the  palsy  scarcely  ever  passes  away  entirely,  and  that  where  wasting 
occurs  wasting  remains. 

When  the  atrophy  is  distinct,  the  muscles  no  longer  contract  to 
faradism,  and  the  motor  nerves  are  found  to  have  lost  their  irritability. 
The  change  depends  on  degeneration  of  the  nerves,  and  the  muscles  usually 
present  degenerative  reaction  in  its  characteristic  form.  In  the  muscles 
which  are  weak,  but  do  not  waste,  there  is  no  degenerative  reaction, 
although  there  may  be  slight  diminution  of  excitability  to  each  current. 
The  paralysis,  as  a  rule,  is  motor  only ;  sensation  is  impaired  in  extremely 
rare  cases,  in  which  the  inflammation  is  so  intense  as  temporarily  to 
interfere  with  all  the  conducting  functions  of  the  cord.  Keflex  action  is 
necessarily  lost  in  parts  related  to  the  affected  muscle.  jSTo  knee-jerk  can 
be  obtained,  for  example,  if  the  extensors  of  the  knee  are  affected  even  in 
slight  degree.  A  common  effect  of  the  disease  is  to  retard  the  growth  of 
the  bones,  so  that  the  limb  gradually  becomes  shorter  than  its  fellow ;  this 
effect  is  sometimes  considerable,  even  when  the  atrophy  is  slight. 

On  account  of  the  laxity  of  the  tendons,  corresponding  to  the  paralysed 
muscles,  the  articular  surfaces  of  the  bones  forming  the  joint  are  no  longer 
in  apposition,  and  repeated  dislocation  may  easily  occm\  During  the 
chronic  stage  of  the  disease  there  is  a  great  tendency  to  the  shortening  of 
the  muscles,  and  grave  deformities  may  thus  be  produced.  Posture  also 
aids  the  production  of  these  muscular  contractions.  Bedsores  are  almost 
unkno^vn,  even  in  the  acute  stage  of  the  disease.  The  persistent  paralysis 
may  aff"ect  the  whole  or  part  of  one  or  more  limbs.  The  legs  suffer  three 
times  as  frequently  as  the  arms,  and  there  may  be  varying  combinations  of 
the  parts  of  the  Hmbs  affected.  The  grouping  of  adjacent  Aiuscles  in  the 
affection  is  sometimes  distinctly  that  of  functional  association.  In  the  arm 
almost  all  the  muscles  are  sometimes  affected,  but  all  are  seldom  entirely 
paralysed.  The  deltoid  suffers  more  frequently  than  any  other  single 
muscle  of  the  arm;  occasionally  the  deltoid,  supra-  and  infraspinatus, 
biceps,  and  supinators,  are  aU  involved  in  the  upper-arm  type  of  palsy  of 
Erb.  The  irregularity  of  the  grouping  is  shown  by  the  fact  that  the 
triceps  is  often  affected  with  these  muscles.  The  neck  muscles  rarely 
suffer,  but  the  diaphragm  is  occasionally  paralysed.  Paralysis  of  one  side 
of  the  face,  associated  with  wasting  of  the  limbs,  has  been  recorded. 

The  course  of  the  disease  comprises  three  stages — first,  an  initial  one  of 
paralysis ;  secondly,  a  stationary  period ;  and,  thirdly,  a  period  during 
which  the  palsy  passes  away,  except  from  the  parts  in  which  it  is  per- 
manent. Even  in  the  slightest  cases,  complete  recovery  is  very  rare.  On 
the  other  hand,  death  from  the  disease  is  equally  imcommon,  and  occm\s 
chiefly  in  the  early  stage.  Bronchial  catarrh  is  an  occasional  cause  of 
death  when  the  respiratory  muscles  are  affected.  Ptelapses  and  sequelae 
are  both  rare. 

Diagnosis. — It  is  only  in  the  early  stage  that  difficulty  can  arise. 
As  soon  as  wasting  is  distinct,  the  nature  of  the  case  is  evident,  and  this  is 
confirmed  by  the  loss  of  reflex  action,  and  the  absence  of  sensory  impair- 
ment. At  the  onset  mistakes  may  readily  be  made.  General  disturbance 
is  naturally  ascribed  to  some  general  cause,  and  at  first  the  existence  of 
the  paralysis  and  of  the  condition  which  determines  it  may  be  overlooked. 
But  error  will  be  avoided  if  it  is  remembered  that  mere  prostration  does 
not  cause  total  or  local  inabihty.     In  adults  the  danger  of  mistakes  is  less. 
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but  the  rheumatoid  pains,  which  are  so  common,  may  be  misinterpreted. 
Of  other  spinal  cord  diseases,  all  chronic  lesions  are  distinguished  by  the 
mode  of  onset.  Acute  transverse  myelitis  is  simulated  when  the  disease  of 
the  grey  matter  is  bilateral  and  so  intense  as  to  extend  into  the  white 
columns.  A  real  difficulty  is  confined  to  adults,  in  whom  there  is 
extensive  cervical  or  lumbar  myelitis  involving  the  grey  matter.  In 
yoimg  adults,  poliomyelitis  is  more  likely.  The  distinction  of  diphtheritic 
paralysis  and  of  multiple  neuritis  is  from  the  subacute  rather  than  the 
acute  spinal  atrophies.  Diagnosis  of  paralysis  from  cerebral  origin  is 
usually  easy.  In  the  latter  there  is  no  loss  of  faradic  irritability,  nor  is 
there  extreme  wasting  or  loss  of  reflex  action.  Any  cerebral  symptoms 
which  may  attend  the  onset  of  poliomyelitis  are  subordinate  in  significance 
to  the  state  of  the  muscles.  Convulsions  at  the  onset  of  infantile  spinal 
paralysis  are  general ;  those  resulting  from  a  cerebral  condition  are  usually 
unilateral  or  commence  locally.  The  exceedingly  slow  onset  of  pseudo- 
hypertrophic paralysis  ought  to  render  its  confusion  with  poliomyelitis 
impossible.  Diseases  outside  the  nervous  system,  which  have  been 
mistaken  for  infantile  paralysis,  are  chiefly  those  in  which  pain  interferes 
with  the  movement  of  the  limbs,  such  as  hip-joint  disease,  necrosis  of  the 
femur,  scorbutic  rickets ;  but  in  all  such  cases  examination  will  reveal  the 
absence  of  actual  paralysis,  and  that  there  is  no  interference  with  reflex 
action. 

Prognosis. — Danger  to  life  exists  at  the  onset,  and  is  usually  in 
proportion  to  the  amount  of  constitutional  disturbance.  In  the  stage  of 
paralysis,  interference  \\dth  respiration  constitutes  the  only  danger.  But 
in  the  great  majority  of  cases  the  disease  may  be  looked  upon  as  involving 
little  or  no  risk  to  life.  As  soon  as  the  paralysis  has  become  stationary, 
the  question  arises,  and  is  anxiously  asked,  what  will  be  the  permanent 
condition  ?  An  answer  cannot  be  given  until  the  end  of  the  first  week  or 
ten  days,  and  then  only  by  means  of  an  electric  examination.  Whatever 
muscles  have  lost  faradic  irritability  at  the  end  of  that  time  will  certainly 
waste,  will  remain  for  a  long  time  paralysed,  and  will  probably  be  per- 
manently affected  in  some  degree.  On  the  other  hand,  if  there  is  no  loss 
of  irritability  at  the  end  of  ten  days,  the  wasting  will  certainly  be  slighter, 
and  some  ultimate  recovery  may  be  expected,  even  in  the  most  affected 
part.  When  there  is  no  loss  of  irritability,  the  paralysis  will  probably 
pass  away  in  the  course  of  a  few  weeks.  The  return  of  faradic  irritability 
that  has  been  lost  is  a  favourable  indication.  In  the  chronic  stage  the 
prospect  of  ultimate  recovery  depends  on  the  rate  at  which  wasting 
developed,  on  the  electrical  reaction,  and  the  duration  of  the  case.  Where 
there  is  no  sign  of  retmning  power  at  the  end  of  three  months,  very 
little  recovery  will  occur.  On  the  other  hand,  if  at  the  end  of  one  or 
two  months  some  faradic  irritability  can  still  be  detected,  improvement  is 
probable,  and  may  be  considerable.  It  is  necessary,  in  the  case  of 
children,  to  remember  the  likelihood  of  the  bones  suffering,  and  that 
shortening  of  the  limb  is  therefore  not  improbable. 

Treatment. — In  the  initial  stage,  treatment  should  be  that  of  the 
general  state.  Free  sweating,  and  the  use  of  salicylate  of  soda  or  salicin  will 
be  indicated  in  a  case  distinctly  due  to  cold.  At  present  we  have  no  means 
of  counteracting  the  morbid  blood  state  which  is  probably  present.  The 
child  should  be  kept  at  perfect  rest  on  the  side,  and  warmth  applied 
over  the  affected  part  of  the  cord  by  poultices  or  fomentations.  In  such 
a  disease  there  is  great  difficulty  in  ascertaining  the  effect  of  treatment 
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on  a  lesion  of  the  cord.  Full  doses  of  ergot  and  belladonna  have  been 
credited  with  a  control  or  arrest  of  the  morbid  process.  But  the  good 
result  of  such  treatment  is  probably  a  mere  coincidence.  After  the  acute 
onset  is  over,  and  the  spinal  lesion  becomes  stationary,  great  care  is 
needed  in  watching  the  constitutional  condition.  Perfect  rest  should  be 
maintained  for  some  weeks ;  this  more  especially  when  there  is  persistent 
tenderness,  tlie  result  of  an  independent  neuritis.  When  the  acute  stage 
is  over,  strychnine  may  be  given  in  all  cases,  but  it  should  be  commenced 
only  two  to  fom'  weeks  after  the  disease  has  become  stationary.  It  is 
probably  unnecessary  and  undesirable  to  give  it  by  hypodermic  injection 
in  this  disease.  If  the  child  is  rachitic,  the  drugs  that  have  most  influence 
in  counteracting  the  condition  of  rickets,  especially  cod-liver  oil,  iron,  and 
the  lactophosphate  of  lime,  should  be  administered.  The  use  of  electricity 
is  very  important  in  this  disease.  While  the  influence  normally  exerted 
through  the  nerve  fibres  is  in  abeyance,  the  muscles  are  without  the 
function  of  stimulation,  without  the  exercise  which  they  need.  In  such 
a  condition,  the  use  of  electricity  to  cause  contraction,  and  so  produce 
functional  stimulation,  is  clearly  mdicated.  Wherever  cell  and  fibre  have 
perished,  nothing  that  electricity  effects  can  be  of  service.  When  there 
has  been  damage  but  not  destruction,  stimulation  of  the  muscles  by  the 
voltaic  current  will  keep  them  in  a  favourable  state  of  nutrition,  ready  to 
resume  their  function  as  soon  as  the  nerves  are  capable  of  transmitting 
impulses.  The  mode  of  application  should  be  by  repeatedly  stroking  the 
muscles  with  one  terminal  (a  sponge  or  conductor,  covered  with  water- 
holding  material,  well  wetted  with  salt  and  water),  which  should  be  lifted 
from  the  skin  between  each  stroke.  The  other  terminal  is  kept  still,  and 
is  best  placed  on  the  upper  part  of  the  muscle  where  its  nerve  enters  it. 
The  emotional  disturbance  interfering  with  the  treatment  can  generally  be 
avoided  by  comniencmg  with  a  very  weak  current.  It  is  better,  indeed,  to 
commence  with  no  current  at  all,  applying  the  sponges  in  the  way  directed,  so 
that  the  child  may  be  familiar  with  them  and  cease  to  fear  them.  If,  in  spite 
of  these  precautions,  the  strength  necessary  to  obtain  muscular  contraction 
cannot  be  employed  without  distressing  the  child,  the  attempt  should  not 
be  persevered  in,  and  only  such  a  current  used  as  does  not  disturb  the 
patient.  Electrical  treatment  may  be  commenced  at  the  end  of  the  third 
or  fourth  week.  It  is  unwise  to  use  it  earlier,  because  of  the  danger  there 
may  be  of  exciting  increased  disturbance  in  the  cord.  Another  measure 
which  should  be  employed  is  systematic  upward  rubbing  and  gentle 
kneading  of  the  limbs,  and  great  care  should  be  taken  at  all  times  to  keep 
them  warm.  When  some  voluntary  power  is  regained,  systematic  planned 
movements  to  exercise  the  muscles  are  of  great  importance.  Such  move- 
ments have  to  be  specially  arranged  to  meet  the  exigencies  of  individual 
cases.  A  very  important  element  in  the  management  of  the  chronic 
stage  is  the  prevention  and  treatment  of  the  muscular  contractions  and 
deformity.  The  contractions  cannot  be  entirely  hindered,  but  may  be 
often  prevented  from  reaching  a  high  degree  by  careful  attention  to 
position.  For  developed  deformities,  due  to  great  shortening,  surgical 
treatment  by  splints  or  tenotomy  is  usually  necessary.  For  this  and 
other  reasons,  mechanical  appliances  are  of  undoubted  value  ;  by  counter- 
acting deformities  and  supplementing  weak  muscles  they  may  often 
enable  a  child  to  walk,  but  in  all  these  cases  the  instruments  require 
frequent  attention  and  alteration  to  adapt  them  to  the  growth  of  the 
child,  and  patience  is  necessary  in  the  management  of  those  cases  through 


DISEASES  OF  THE  SPINAL  CORD.  625 

their  long  and  tedious  course.  At  the  end  of  a  year  the  lesion  of  the  cord 
has  become  a  cicatrix,  and  further  improvement  will  be  merely  by  the 
slow  growth  of  the  muscle  that  has  recovered  under  the  stimulus  of  use. 
And  this  improvement  will  go  on,  whatever  treatment  is  adopted,  and 
whether  special  measures  are  employed  or  not,  so  long  as  care  is  taken 
that  deformity  and  contraction  are  not  allowed  to  interfere  with  the 
proper  use  and  exercise  of  the  affected  parts. 

PEOQEESSIYE  MUSCULAE  ATEOPHY. 

Byn:,  Wasting  Palsy ;  Chronic  Poliomyelitis  ;  Amyotrophic 
Lateral  Sclerosis. 

This  disease  is  characterised  by  slow  wasting  of  the  muscles,  usually 
spreading  and  increasing  until  it  is  wide  in  extent  and  extrenle  in  degree. 
The  changes  in  the  muscles  are  correlated  with  changes  in  the  spinal 
cord,  and  degeneration  in  the  motor  nerve  fibres.  Lockhart  Clarke  was 
the  first  to  discover  disease  of  the  grey  substance  of  the  cord ;  Charcot 
especially  associated  the  atrophy  with  the  wasting  of  the  ganglion  cells. 
Two  varieties  of  the  disease  have  been  distinguished  by  Charcot.  In  the 
one,  there  is  wasting  of  the  muscles  ;  in  the  other,  in  addition  to  this, 
indications  of  degeneration  of  the  pyramidal  tracts  of  the  cord.  In  the 
latter  class  Charcot  regarded  degeneration  of  the  pyramidal  tracts  as 
primary,  and  the  aiTection  of  the  horns  as  secondary.  He  therefore 
termed  cases  of  this  class  deuteropathic,  and  applied  to  them  the  name 
amyotrophic  lateral  sclerosis,  and  cases  of  the  first  class  he  called 
protopatiiic.  But  doubts  have  been  expressed  as  to  the  validity  of  the 
distinction,  and  it  is  likely  that  the  two  types  are  to  be  regarded  as 
extreme  examples  at  the  opposite  ends  of  a  series,  and  cases  are  met  with 
that  present  every  gradation  between  the  two. 

Etiology. — The  disease  is  chiefly  one  of  adult  life,  and  it  affects  males 
more  frequently  than  females.  Heredity  is  not  to  be  traced  in  more 
than  half  the  cases,  and  generally  as  an  indirect  neuropathic  disposition. 
Earely  there  is  direct  inheritance  of  the  disease.  Of  the  more  direct 
causes  the  most  frequent  is  probably  mental  distress  and  anxiety,  and 
this  is  met  with  especially  in  females  in  late  life.  Another  cause  is 
exposure  to  wet  cold,  either  habitual  or  accidental,  and  the  onset  after 
such  exposure  is  usually  ushered  in  by  pain.  Injury  to  the  cord  is  a  rare 
cause.  Still  more  rarely  does  a  fall  injuring  one  limb  produce  it.  But  in 
such  a  case  the  muscular  atrophy  commences  in  the  limb  which  has  been 
injured.  The  disease  sometimes  succeeds  syphilis,  and  no  other  cause  may 
be  traceable;  but  it  is  noteworthy  that  in  at  least  some  of  the  cases  the 
wasting  commences  during  or  directly  after  energetic  mercurial  treatment. 
In  the  cases  in  which  atrophy  is  followed  by  acute  specific  disease,  such 
as  measles,  it  is  not  unlikely  that  the  malady  is  a  chronic  neuritis. 
General  muscular  atrophy  may  result  from  lead-poisoning,  but  in  many 
cases  of  progressive  muscular  atrophy  no  cause  of  the  disease  can  be 
traced. 

Morbid  anatomy, — The  muscles  are  reduced  in  size,  and  pale  in 
colour.  Sometimes  there  is  little  in  the  tint  of  what  remains  to  suggest 
muscular  tissue ;  but,  on  the  other  hand,  the  mass  of  the  muscle  may  be 
dark,  and  pale  streaks  in  it  may  indicate  the  arrest  of  degeneration.  Under 
the  microscope  there  may  be — (1)  simple  narrowing  of  fibres,  without  any  • 
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considerable  change  in  the  striation ;  (2)  simple  fatty  degeneration,  the 
transverse  striation  being  replaced  by  a  granular  appearance ;  (3)  the  fibre 
sheath  may  contain  only  clear  material,  enclosing  a  few  fatty  globules  and 
a  few  transverse  stride,  probably  the  result  of  the  dissolution  or  vitreous 
degeneration  of  the  striae ;  (4)  the  longitudinal  striation  at  first  coexisting 
with  the  transverse,  but  ultimately  occupying  the  fibre  alone.  Occasion- 
ally, however,  along  with  the  longitudinal  striation,  there  is  transverse 
striation,  very  much  finer  than  normal ;  but  this  change  may  be  present  in 
only  one  part  of  the  fasciculus.  The  peripheral  nerves  contain  many 
degenerated  nerve  fibres,  and  the  terminal  branches  for  the  muscles  a 
much  larger  number.  These  degenerated  nerve  fibres  are  found  to  come 
only  from  the  anterior  roots.     The  posterior  roots  are  normal. 

The  spinal  cord  is  often  softer  than  natural  at  the  affected  part.  Under 
the  microscope,  morbid  changes  are  seen  in  the  anterior  cornua,  and  also, 
in  most  cases,  probably  in  all,  in  the  anterior  and  lateral  white  columns. 
The  change  in  the  anterior  horns  corresponds  in  its  intensity  to  the 
degree  of  affection  in  the  corresponding  peripheral  tissues.  Most  of  the 
large  nerve  cells  have  disappeared,  either  entirely  or  so  as  to  be  repre- 
sented only  by  small  angular  bodies.  The  interstitial  tissue  is  also 
changed ;  the  nerve  fibrillte  waste  with  the  cells,  and  there  is  an  increase 
of  the  small  angular  and  stellate  cells  and  other  connective  tissue  elements. 
The  larger  vessels  are  dilated,  and  so  are  the  capillaries.  The  cornu,  as  a 
whole,  is  not  changed,  either  in  size  or  shape.  Similar  alterations  may  be 
traced  through  the  dorsal  region.  In  the  lumbar  enlargement  the  grey 
matter  may  be  noruial  if  the  legs  are  unaffected,  or  altered  in  a  manner 
similar  to  that  described  above,  if  the  atrophy  has  affected  the  lower  limbs. 
And  if  the  atrophy  begins  in  the  legs,  the  change  in  the  lumbar  cord  may 
be  correspondingly  greater.  There  is  degeneration  of  the  anterior  root 
fibres,  and  also  of  the  fibres  of  the  anterior  commissure.  In  the  white 
columns  there  is  usually  considerable,  often  almost  complete,  degeneration 
of  the  pyramidal  tracts,  anterior  and  lateral.  Where  the  direct  cere- 
bellar tract  exists,  this  always  hmits  the  sclerosis  in  the  lateral  tract  on 
the  outer  side.  On  the  inner  side,  the  lateral  limiting  layer  is  usually 
much  less  degenerated  than  the  pyramidal  tract,  and  separates  this  from 
the  grey  matter ;  but  this  layer  itself  suffers  in  some  degree.  The  sclerosis 
also  usually  extends  forward  in  the  mixed  zone  of  the  lateral  column, 
lessening  in  intensity,  and  usually  ceasing  opposite  the  anterior  part  of  the 
anterior  cornu.  Occasionally  it  extends  into  the  anterior  columns.  The 
posterior  columns  are  always  free  from  definite  degeneration,  but  there  may 
be  some  general  increase  of  connective  tissue  throughout  the  cord.  When 
the  sclerosis  is  intense,  it  can  be  traced  up  through  the  decussation  to  the 
medulla  oblongata,  in  which  both  pyramids  may  be  degenerated ;  and  this 
degeneration  may  even  extend  through  the  pons  and  cross  to  the  internal 
capsule,  and  even  through  the  white  substance,  to  affect  the  cortex.  Here 
the  large  ganglion  cells  have  been  found  fewer  than  normal,  and  distinctly 
degenerated.  In  cases  in  which  the  symptoms  of  bulbar  palsy  were  present 
during  life,  the  motor  nuclei  of  the  medulla  have  presented  changes  similar 
to  those  in  the  grey  matter  of  the  spinal  cord.  In  other  instances  the 
affection  of  these  nuclei  has  been  slight,  but  in  such  cases  the  degeneration 
of  the  pyramids  has  been  intense,  and  doubtless  involved  the  fibres  con- 
necting the  bulbar  nuclei  with  the  cortex. 

Pathology. — The  constancy  of  the  changes  in  the  ganglion  cells  of 
the  spinal  cord,  and  the  degeneration  of  the  motor  root  fibres,  leave  no 
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■doubt  of  the  relation  of  the  muscular  wasting  to  disease  of  the  grey  matter. 
The  slowness  of  the  change  causes  the  impairment  of  the  muscular 
fibres  and  of  the  nerve  elements  to  proceed  imri  imssn,  and  we  are  thus 
able  to  understand  the  slow  failure  in  electrical  excitability,  as  nerve  and 
muscle  fail  together.  The  essential  lesion  of  the  disease  is  probably  an 
affection  of  the  whole  motor  path,  manifesting  itself  first  in  what  is  known 
as  the  lower  motor  segment,  consisting  of  ganglion  cells  and  nerve  fibres. 
The  muscular  wasting  is  secondary.  As  has  beea  pointed  out,  the  upper 
segment  is  often  degenerated  as  well  as  the  lower,  a  degeneration  which  is 
most  distinctly  manifested  in  the  pyramidal  fibres.  The  degeneration  of 
the  upper  and  lower  segments  is  sinmltaneous,  and  are  both  the  results  of 
the  same  tendency  to  degeneration  of  the  motor  path.  Such  a  view  of  the 
pathology  explains  the  varying  clinical  conditions  met  with,  and  especially 
the  irregular  combination  of  tonic  and  atonic  atrophy,  with  signs  of  in- 
creased reflex  excitability,  which  have  been  already  referred  to.  The 
cases  in  which  the  legs  present  the  simple  palsy  and  spasm  of  the  tonic 
atrophy  have  been  separated  by  Charcot,  as  has  been  already  said,  into  a 
group,  which  he  has  named  amyotrophic  lateral  sclerosis,  the  separation 
being  based  on  the  assumption  that  in  such  cases  the  primary  lesion  is  a 
degeneration  of  the  pyraiuidal  tract,  and  the  affection  of  the  grey  matter 
secondary.  But,  as  we  have  already  stated,  the  cases  of  this  disease 
constitute,  in  reality,  one  prolonged  series,  with  all  variations  between 
muscular  atrophy  v*"ith  flaccidity,  and  diminution  or  loss  of  reflexes,  and 
atrophy  as  severe,  but  combined  with  rigidity  and  increased  reflex  excit- 
ability, such  clinical  difference  being  correlated  with  the  slight  or  severe 
involvement  of  the  upper  motor  segment.  The  process  in  the  grey  matter 
has  been  regarded  by  some  as  a  chronic  inflammation,  but  it  is  to  be  more 
correctly  regarded  as  a  degenerative  disease.  But  of  course,  whatever  be 
the  nature  of  the  primary  process,  we  must  recognise  secondary  tissue 
changes  of  mdependent  energy,  and  be  prepared  to  admit  that  the  distinct 
presence  of  inflammation  may  occasionally  form  part  of  these. 

Symptoms. — The  definite  symptoms  of  the  disease  are  often  preceded 
by  aching  pains  in  a  part  afterwards  wasted ;  sometimes,  also,  there  is 
pain  in  the  spine,  and  there  may  be  a  sense  of  coldness  preceding  the 
atrophy  in  a  particular  lunb.  Weakness  and  wasting  usually  come  on 
together.  In  the  shoulder  and  back  the  loss  is  usually  first  noticed, 
while  the  wasting  is  often  observed  first  in  the  hand.  The  affected 
muscles  lose  their  proper  shape  ;  there  is  flattening,  or  even  a  depression 
where  there  should  be  a  prommence. 

The  disease  commences  in  the  arm  in  nine-tenths  of  the  cases,  as 
frequently  in  one  arm  as  in  the  other,  and  with  almost  equal  frequency  in 
the  hand  and  shoulder  muscles.  As  the  muscles  waste,  paralysis  of 
varying  character  and  degree  results.  In  the  hand,  the  thenar  muscles 
and  the  interossei  are  usually  the  first  to  suffer.  Of  the  interossei,  the 
abductor  indicis  is  conspicuously  affected.  The  forearm  muscles  may  be 
next  involved,  the  flexors  usually  before  the  extensors.  The  supinators 
may  suffer  at  the  same  time,  or  they  may  escape  until  the  biceps  is  involved. 
Occasionally  the  disease  begins  in  the  forearm,  and  then  especially  in  the 
extensor  muscles  of  the  fingers.  Of  the  shoulder  muscles,  the  deltoid 
usually  first  manifests  the  disease.  It  is  not  rare  for  one  part  of  the 
deltoid  to  escape  while  the  other  suffers.  The  triceps  usually  sufiers  less 
and  later  than  the  biceps,  but  occasionally  the  reverse  is  the  case.  In 
exceptional  instances  the  deltoid  or  hand  muscle  has   escaped,  and  there 
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are  cases  in  which  the  upper  arm  and  shoulder  are  ajffected,  while  the 
hand  and  the  forearm  escape. 

In  most  cases,  the  muscles  of  the  back  are  early  involved  in  wasting. 
The  middle  and  lower  parts  of  the  trapezius  usually  suffer  first,  the  rhom- 
boids and  the  erectors  of  the  spine  later.  The  highest  part  of  the  trapezius 
shows  a  remarkable  resistance  to  atrophy,  and  was  termed  on  this  account 
by  Duchenne  the  ultimum  moriens.  Yet,  in  exceptional  cases,  the  highest 
part  of  the  trapezius  suffers  more  than  the  middle.  The  muscles  support- 
ing the  head  frequently  suffer,  and  lead  to  difficulty  in  carrying  it ;  and 
even  in  bed  the  patient  may  be  unable  to  move  his  head  from  side  to  side. 
The  muscles  of  respiration  suffer  in  the  great  majority  of  cases,  the  inter- 
costals,  as  a  rule,  more  than  the  diaphragm,  although  the  diaphragm  may 
be  affected,  while  the  intercostals  escape.  The  abdominal  muscles  are  not 
so  liable  to  be  affected  as  those  of  the  thorax,  and  wasting  in  the  legs  is 
much  less  common  than  in  the  arms.  The  face  nearly  always  escapes  the 
general  atrophy,  and  its  normal  appearance  may  be  in  striking  contrast  to 
the  rest  of  the  body.  In  many  cases,  however,  the  lips,  tongue,  and  palate 
are  paralysed,  as  part  of  the  bulbar  paralysis  which  so  often  forms  an 
integral  part  of  the  disease.  As  the  wasting  progresses,  the  appearance 
of  the  parts  undergoes  great  changes.  The  electrical  irritability  of  the 
muscles  varies  in  diff'ereut  cases.  When  the  wasting  is  slow,  there  is 
usually  diminution  in  both  faradic  and  voltaic  irritability,  similar  in  char- 
acter to  each  current.  When  the  wasting  is  extreme,  the  irritability  at 
last  becomes  extinct;  but  the  voltaic  irritability  persists  long  after  the 
faradic  has  disappeared.  It  may  be  normal  in  degree,  or'  lowered,  but  is 
seldom  increased  in  such  cases,  and  there  may  be  no  qualitative  change. 
The  mechanical  irritability  of  the  muscles  is  considerably  increased,  and 
spontaneous  flickering  contractions  are  very  common,  but  not  invariable. 

The  reflex  action  is  different  in  two  different  classes  of  cases.  In  the 
class  of  cases  at  one  extremity  of  the  series,  the  knee-jerk  is  excessive,  and 
ankle  clonus  is  present,  even  where  the  muscles  are  in  some  degree  wasted. 
In  the  class  of  cases  at  the  other  end  of  the  series,  the  knee-jerk  is  normal, 
or  may  be  lost,  even  although  the  wasting  of  muscles  is  only  slight.  In 
this  class  the  muscles  are  usually  flaccid  and  toneless,  while  in  the  other 
class  the  muscles  are  rigid  and  firm.  The  conditions  have  -been  named 
tonic  atrophy  on  the  one  hand,  and  atonic  atrophy  on  the  other.  These 
varying  conditions  will  be  referred  to  when  we  consider  the  pathology  of 
this  condition.  Sensory  symptoms  are  usually  slight  and  unimportant. 
Cutaneous  sensibility  is  never  impaired,  nor  is  there  any  impairment  of 
the  muscular  sense.  The  combinations  of  the  ordinary  atonic  wasting,  and 
loss  of  power  without  wasting,  and  with  increased  myotatic  irritability,  are 
very  numerous  and  variable.  The  most  frequent  combination  is  that  of 
flaccid  atrophy  in  the  arms,  and  spastic  paralysis  in  the  legs.  But  there 
may  even  be  atonic  atrophy  below  the  knees,  with  well-nourished  thigh 
muscles  and  a  much-increased  knee-jerk.  The  extreme  emaciation  of  the 
most  affected  parts  shows  that  the  adipose  tissue  wastes  as  well  as  the 
muscles.  The  atrophied  muscles  are  usually  cold,  but  there  is,  as  a  rule,, 
no  tendency  to  acute  vasomotor  disturbance.  In  exceptional  cases  certain 
areas  of  muscles  may  undergo  wasting,  the  rest  being  normal.  The  func- 
tions of  the  sympathetic  are  not,  as  a  rule,  deranged.  Dilatation  and  con- 
traction of  one  pupil  have  been  frequently  observed  in  association  with 
atrophy  of  the  muscles  that  are  supphed  from  the  lower  part  of  the  cer\ical 
region.     This,  no  doubt,  depends  on  disease  of  the  .spinal  cord,  not  of  the 
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fiympathetic  itself.  The  reflex  action  of  the  pupil  is  usually  normal,  and 
optic  nerve  atrophy  never  occurs.  Nystagmus  is  present  in  rare  cases. 
The  visceral  functions  may  be  little  disturbed,  but  sexual  power  is  often 
lost.     The  sphincters  are  unaffected. 

Complications. — Progressive  muscular  atrophy  is  occasionally  accom- 
panied by  the  symptoms  of  some  other  degenerative  disease  of  the  cord. 
In  rare  cases,  atrophy  in  the  arms  is  accompanied  by  signs  of  locomotor 
ataxy  in  the  legs ;  but  by  far  the  most  frequent  complication  is  bulbar 
paralysis,  although  perhaps  it  is  scarcely  correct  to  speak  of  it  as  a  com- 
plication, but  rather  as  the  expression  of  the  same  degenerative  tendency 
in  another,  but  analogous,  part  of  the  nervous  system,  the  bulbar  nuclei 
l»eing  the  analogues  at  a  higher  level  of  the  anterior  horn  cells  of  the 
spinal  cord.  The  bulbar  palsy  occurring  in  this  disease  is  practically 
identical  in  characters  with  that  which  occurs  in  the  isolated  form.  Fre- 
quently, however,  there  is  but  little  paralysis  of  the  tongue,  even  when 
swallowing  and  articulation  are  much  impaired.  There  may  also  be  slight 
interference  with  articulation  when  there  is  no  marked  bulbar  palsy. 
General  paralysis  of  the  insane  has  been  met  with  as  an  exceptional 
•complication. 

The  malady  is  usually'  progressive.  It  may,  however,  become  stationary 
at  any  period  in  its  course,  and,  when  once  arrested,  it  does  not  usually 
again  become  active.  The  tendency  to  cessation  is  greatest  in  a  later  stage 
of  the  disease,  when  there  is  little  except  life  to  be  preserved.  Sometimes 
progress  ceases  at  an  earlier  stage,  chiefly  perhaps  ui  those  cases  in  which 
the  atrophy  is  strictly  symmetrical.  Occasionally  some  symptom,  such  as 
weakness  of  the  sphincters,  may  disappear,  although  the  atrophy  progresses. 
When  the  progress  at  the  commencement  is  rapid,  it  usually  continues 
rapid :  when  it  begins  slowly,  it  is  usually  slow  throughout.  An  interval 
of  a  year  may  intervene  between  the  affection  of  the  two  arms ;  in  one 
case  the  interval  has  been  as  long  as  seven  years.  Probably  the  shortest 
time  in  which  a  patient  has  reached  the  last  stage  of  the  disease  is  about 
nine  months.  The  uniform  progress  of  the  disease  may  be  interrupted  by 
the  almost  sudden  palsy  in  a  certain  group  of  muscles.  The  extensors  of 
the  wrists  and  fingers  are  those  most  commonly  affected  thus,  and  the 
weakness  is  usually  followed  by  a  distinct  degenerative  reaction  in  the 
muscles.  When  there  is  weakness  in  the  legs,  without  wasting,  the  onset 
of  this  may  coincide  with  the  atrophy  of  the  arms,  or  may  succeed  it  at 
any  interval  The  chief  danger  to  life  is  from  pulmonary  maladies,  and 
the  complication  mentioned  of  bulbar  paralysis  increases  the  risk  of  such 
an  affection.  Less  commonly,  death  results  from  bedsores,  or  intercurrent 
maladies. 

Diagnosis. — The  diagnosis  of  the  developed  malady  is  simple.  At 
the  onset,  when  the  muscular  wasting  is  limited,  it  is  sometimes  not  easy 
to  decide  whether  the  atrophy  is  local,  or  the  expression  of  a  general 
tendency.  The  wasting  from  disease  of  a  single  nerve  or  collection  of 
nerves  in  a  plexus  is  sufficiently  distinguished  by  its  limitation.  Much 
more  difficult  is  the  distinction  from  some  forms  of  multiple  neuritis.  It 
is  often  necessary  to  wait  before  coming  to  a  definite  decision  ;  but  in  not 
a  few  cases,  careful  search  will  reveal  other  symptoms  of  neuritis,  and  a 
known  cause  is  usually  obtrusive.  In  pachymeningitis  of  the  cervical 
region,  the  wasting  is  less  chronic  in  onset,  and  is  always  accompanied  by 
distinctive  sensory  signs,  acute  pains,  and  usually  irregular  anafsthesia. 
The  same  distinctions  mark  diseases  of  the  nerve  roots  of  the  cauda  equina. 
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Chronic  disseminated  myelitis  may  cause  widespread  muscular  acrophy, 
but  it  is  distinguished  by  symptoms  of  irregular  damage  to  other  struc- 
tures. The  diagnosis  from  syringomyelia  is  to  be  made  by  recognising  the 
sensory  and  trophic  changes  which  occur  in  the  latter  disease.  From  idio- 
pathic muscular  atrophy,  the  distinction  is  sometimes  easy,  occasionally 
very  difficult.  It  is  chiefly  difficult  in  the  atrophic  cases  without  enlarge- 
ment, particularly  in  those  which  commence  in  adult  life.  It  will  be  better 
understood  after  perusal  of  the  account  of  that  disease. 

Prognosis. — The  chief  guide  is  the  observed  tendency  of  the  morbid 
process.  It  is  usually  progressive ;  but  there  is  a  possibility  of  arrest, 
which  is  greater  in  middle  life.  The  prospect  of  arrest  seems  to  be  greater 
in  the  cases  in  which  the  wasting  is  symmetrical.  Spontaneous  cessation 
occasionally  occurs,  but  seldom  before  an  advanced  stage  of  the  disease  is 
reached.  Arrest  may  take  place,  as  a  result  of  treatment,  at  any  stage. 
After  arrest,  a  certain  degree  of  improvement  may  result;  but  wasting 
that  has  existed  for  six  months  will  probably  persist  unchanged. 

Treatment. — The  general  health  must  be  carefully  looked  after. 
Fresh  air,  gentle  exercise  without  fatigue,  and  the  absence  of  all  mental 
strain,  are  most  important.  If  the  patient  becomes  helpless,  great  care  is 
necessary.  Bedsores  in  this  disease  result  from  bad  nursing,  and  are  there- 
fore avoidable.  Undoubtedly  the  most  efficacious  treatment  is  the  admini- 
stration of  strychnine  by  hypodermic  injection.  The  evidence  of  arrest 
consequent  upon  this  treatment  is  now  undoubted,  and  it  should  be  re- 
membered that  the  hypodermic  administration  of  the  drug  has  been 
successful  in  cases  in  which  it  has  failed  to  affect  the  disease  when  given 
by  the  mouth.  It  is  conceivable  that  the  different  result  is  due  to  the 
fact  that  the  agent  is  brought  into  more  rapid  contact  with  the  nerve 
elements.  One  injection  daily  should  be  given,  and  the  nitrate  is  the  most 
convenient  salt.  It  should  be  given  at  first  in  a  dose  of  yig  gr.,  quickly 
increased  to  4*^,  or  more.  When  the  malady  is  apparently  arrested,  it  is 
wise  to  omit  the  injections  for  one  week  in  three  or  four.  Other  nervine 
tonics  may  be  given  by  the  mouth  at  the  same  time,  for  in  a  malady  so 
grave  it  is  desirable  to  neglect  nothing  that  may  exert  a  good  influence. 
Local  treatment  of  the  muscles  has  but  little  influence  on  the  wasting,  the 
most  sedulous  and  skilful  use  of  electricity  often  fails  to  produce  any  effect 
upon  the  course  of  the  disease.  It  is  possible,  however,  that  it  sometimes 
does  a  little  good.  Patients  find  it  hard  to  believe  that  this  remedy  can- 
not help  them,  and  it  may  be  well  to  give  it  a  careful  trial.  As  a  general 
rule,  voltaism  is  to  be  recommended ;  but  in  cases  in  which  the  muscles 
react  to  faradism  it  is  occasionally  advisable  to  use  that  current.  The 
application  should  always  be  one  of  moderate  strength,  for  strong  applica- 
tions often  cause  much  subsequent  pain.  Eubbing  and  massage  of  the 
muscles  often  have  an  influence  which  can  be  said  to  be  in  the  right 
direction,  although  its  effect  on  the  muscular  atrophy  is  not,  as  a  rule, 
very  obvious.  Combined  with  passive  movement,  however,  its  influence 
in  preventing  and  diminishing  deformities  is  most  distinct.  When 
the  disease  occurs  in  subjects  of  syphilis,  specific  treatment  invariably 
fails,  and  cases  are  on  record  in  which  the  progress  of  the  disease 
seems  to  have  been  distinctly  accelerated  by  an  energetic  course  of 
antisyphilitic  remedies. 
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PEIMAEY   SPASTIC   PAEAPLEGIA. 

&yn.,  Primary  Lateral  Sclerosis. 

Etiology. — An  inherited  neuropathic  tendency  is  to  be  occasionally 
traced,  and  not  uncommonly  such  a  tendency  manifests  itself  in  mental 
disease.  The  disease  affects  both  sexes,  usually  begins  between  20  and 
40,  but  may  commence  as  late  as  61.  It  sometimes  follows  syphilis  in 
such  a  way  as  to  suggest  a  causal  connection.  But  the  most  frequent 
apparent  cause  is  concussion  of  the  spine,  such  as  by  a  fall  on  the  back. 
Some  time  may  elapse  between  the  fall  and  the  first  pronounced  symptoms 
of  the  disease,  and  hence  focal  lesions  due  to  the  fall  can  be  excluded. 
Next  in  frequency  is  repeated  exposure  to  wet  cold.  Ptarely  the  symptoms 
have  follow^ed  some  acute  illness,  and  in  several  cases  the  disease  has 
succeeded  prostration  after  childbirth  or  abortion,  or  has  commenced 
during  lactation.  The  cause  of  the  congenital  form  is  always  injury  to  the 
brain  during  birth,  in  most  cases  meningeal  hsemorrhage. 

Morbid  anatomy. — Morbid  anatomy  is  silent  on  the  subject  of 
uncomplicated  lateral  sclerosis.  Complete  degeneration  of  the  pyramidal 
tracts,  anterior  as  well  as  lateral,  is  met  with  chiefly  in  cases  in  which  the 
anterior  ganglion  cells  and  motor  nerves  are  diseased,  although  in  some 
instances  the  amount  of  this  disease  is  small  and  limited.  In  the  lumbar 
region  such  degeneration  is  usually  limited  to  the  lateral  columns.  The 
anterior  tract  may  be  affected  higher  up  the  cord.  The  lateral  sclerosis 
is  bounded  externally  by  the  normal  direct  cerebellar  tract,  and  internally 
by  the  lateral  limiting  layer ;  and  there  is  the  usual  increase  of  connective 
tissue  and  wasting  of  nerve  fibres.  The  degeneration  probably  begins,  in 
all  cases,  in  the  nerve  elements  themselves,  and  it  has  been  traced,  through 
the  medulla,  pons,  and  hemispheres,  to  the  motor  cortex,  in  which 
indications  of  degeneration  have  also  been  found.  The  direct  cerebellar 
tract  and  posterior  vesicular  columns  have  also  been  found  degenerated,  and 
an  annular  sclerosis  of  the  periphery  of  the  antero-lateral  columns  has  also 
been  observed.  More  frequent,  however,  is  a  combination  with  degenera- 
tion of  the  posterior  columns,  described  under  Ataxic  Paraplegia.  Another 
point  that  deserves  mention  is  the  occasional  occurrence  of  lateral  sclerosis 
in  association  with  insular  sclerosis.  A  similar  association  of  insular  and 
posterior  sclerosis  has  also  been  observed.  It  seems  probable  that  lateral 
sclerosis,  although  a  system  disease,  is  often  one  of  less  strict  features  than 
tabes,  and  has  some  tendency  towards  chronic  myelitis.  The  mechanism 
of  the  symptoms  will  be  obvious  from  a  consideration  of  the  changes  on 
the  spinal  cord. 

Pathology. — The  term  primary  lateral  sclerosis  indicates  the 
supposed  nature  of  the  change  in  the  spinal  cord  underlying  the 
symptoms  of  this  disease.  Although  absolute  demonstration  has  not  yet 
been  furnished,  the  indirect  evidence  of  the  correctness  of  the  pathological 
hypothesis  is  very  strong,  and  the  only  open  question  is  whether,  when 
there  is  no  disease  of  the  motor  nerve  cells  of  the  anterior  horn,  the 
degeneration  is  so  limited  to  the  pyramidal  tracts  as  to  constitute  a 
system  disease,  in  the  strict  sense  of  the  word.  It  should,  however,  be 
noted  that  cases  which  present  this  group  of  symptoms  may  be  very 
various  in  nature.  When  the  upper  motor  segment — that  is  to  say,  the 
part  comprised  between  the  cortex  and  the  anterior  horn  cells  of  the  cord — 
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is  involved,  the  spnptoms  are  the  same  in  whatever  part  of  the  segment 
the  disease  is  situated.  Thus,  if  there  is  disease  of  the  leg  centres  in  both 
hemispheres,  the  state  of  the  legs  may  be  identical  with  that  resulting 
from  disease  of  the  spinal  cord.  Such  bilateral  disease  often  results  from 
injury  during  birth  —  menhigeal  haemorrhage  over  the  upper  parts  of 
the  central  convolutions.  This  condition  is  termed  congenital  spastic 
paraplegia.  On  the  other  hand,  degeneration  may  begin  in  the  termination 
of  the  fibres  in  the  grey  matter,  and  may  even  be  limited  to  these  terminal 
parts.  In  such  a  case  the  white  colimins  will  be  found  normal,  as  in  one 
recorded  case,  in  which  the  symptoms  of  spastic  paraplegia  existed  during 
life,  and  no  anatomical  change  was  discovered  after  death.  It  is  highly 
probable  that  the  toxic  agents  which  cause  lathyrism  and  pellagra  act  on 
the  extremities  of  the  pyramidal  fibres,  as  curare  does  on  the  nerves.  The 
clinical  and  pathological  evidence  shows  that  the  morbid  state  often  occurs 
as  part  of  a  more  extensive  degeneration. 

Symptoms. — The  first  symptom  is  weakness  of  the  legs,  of  gradual 
development.  Progress  of  the  weakness  is  variable,  but  in  all  character- 
istic cases  it  is  slow.  After  even  several  years  the  patient  is  still  able  to 
walk  a  mile  or  two,  slowly  no  doubt,  and  with  diiliculty.  But,  on  the  other 
hand,  walking  power  may  be  almost  lost  at  the  end  of  six  months.  The 
early  weakness  is  not  uncommonly  accompanied  by  some  unsteadiness, 
but  this  is  chiefly  subjective.  When  the  patient  seeks  advice,  it  will  gener- 
ally be  found  that  there  is  distinct  loss  of  power  in  the  flexors,  especially 
of  the  hip,  but  often  much  greater  of  the  ankle  than  elsewhere.  The  knee- 
jerk  is  quick  and  excessive  ;  foot  clonus  is  usually  obtained  with  readiness. 
The  rigidity  is  noticed  as  slight  stiffness  of  the  legs  on  first  rising;  this 
gradually  increases  as  power  lessens,  until  the  spasm  may  be  such  that  the 
knee  cannot  be  passively  flexed  by  any  force  that  can  be  applied  to  it 
until  the  spasm  becomes  less.  When  flexed,  the  limb  is  comparatively 
supple ;  but  if  it  is  then  extended,  the  spasm  instantly  returns,  and  often 
completes  the  extension,  just  as  the  blade  of  a  knife  opens  out  under  the 
influence  of  the  spring.  And  thus  is  produced  the  so-called  clasp-knife 
rigidity.  Occasionally  there  are  paroxysms  of  brief  flexor  spasm, 
especially  during  sleep.  When  this  is  great,  it  may  pass  into  clonic 
spasm.  Eeflex  action  from  the  skin  is  also  usu-ally  excessive,  and  the 
attempt  to  evoke  it  may  excite  an  attack  of  spasm.  The  gait  is  very 
characteristic,  the  legs  seeming  to  drag  behind  the  patient,  and  each 
is  hauled  forward  as  a  rigid  whole,  the  toes  catching  against  the  ground, 
and  the  limb  may  shake  from  the  clonus  developed  by  the  extension  of 
the  calf  muscles.  The  muscles  themselves  are  usually  large  and  well 
nourished,  and  often,  indeed,  seem  to  be  hypertrophied.  It  may  be  that 
sometimes  they  really  are  so ;  but  they  are  not  always  large,  and  are 
indeed  sometimes  moderately  wasted.  Electrical  irritability  is  usually 
perfectly  normal.  After  the  patient  has  ceased  to  walk,  contracture  some- 
times occurs  in  the  calf  muscles.  Similarly,  flexor  contraction  of  hip  or 
knee  may  occur  under  the  influence  of  posture. 

The  arms  are  often  unaffected,  but  they  suffer  in  most  cases  from 
similar  progressive  weakness  and  excessive  myotatic  irritability.  A  clonus 
can  sometimes  be  obtained  in  the  flexors  of  the  fingers ;  there  is  less 
paroxysmal  spasm  than  in  the  leg,  much  rigidity  of  the  limb,  similar  to 
the  late  rigidity  of  hemiplegia.  The  difference  in  the  form  of  spasm  in  the 
arm  and  leg  is  no  doubt  connected  with  the  existence  of  a  reflex  extensor 
mechanism  in  the  Imnbar  centres  concerned  in  the  act  of  standing.      The 
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muscles  of  the  arms  are  often  as  well  nourished  as  those  of  the  legs.  The 
affection  of  the  two  arms,  as  of  the  two  legs,  is  rarely  equal.  Sometimes, 
however,  the  arm  and  leg  on  one  side  are  paralysed,  while  the  limbs  on  the 
■other  side  are  comparatively  slightly  affected.  The  muscles  of  the  trunk 
may  also  suffer,  and  spasm  of  the  abdominal  muscles  may  occur  in  severe 
cases.  It  is  not  common,  in  typical  cases,  for  the  symptoms  to  extend  into 
the  region  of  the  cranial  nerves  ;  but  in  rare  instances  difficulty  of  swallow- 
ing and  of  articulation  has  existed,  and  excessive  myotatic  irritability  has 
heen  observed  in  the  muscles  of  mastication,  so  that  a  tap  on  the  chin 
causes  a  vigorous  elevation  of  the  depressed  jaw,  or  may  even  produce  a 
jaw  clonus.  Sensory  symptoms,  with  the  exception  of  slight  dull  pains 
in  the  legs  or  back,  are  generally  absent.  Eheumatoid  pains  may  be 
troublesome,  sharp  pain  is  rare.  Subjective  sensations  of  numbness, 
tingling,  and  formication  are  more  common,  and  a  girdle  sensation  may  be 
present.  The  sphincters  may  be  affected,  and  occasionally  suffer  very  early. 
Sexual  power  may  be  lost,  or  may  remain  even  when  the  paraplegia  has 
reached  a  high  degree.  Ocular  symptoms  are  rare,  with  the  exception  of 
nystagmus,  which  will  often  be  found  if  looked  for.  The  action  of  the 
pupils  is  usually  perfect,  and,  in  uncomplicated  cases,  optic  atrophy  is 
extremely  rare.  Transitional  forms  are  met  with,  which  constitute 
■connecting  links  between  the  primary  spastic  paraplegia  and  other  forms 
■of  paraplegia.  Slight  inco-ordination  may  exist  in  cases  thus  approximat- 
ing to  the  combined  postero-lateral  sclerosis.  Or  slight  muscular  wasting 
in  the  arms  may  be  associated  with  indications  of  lateral  sclerosis  in  the 
legs,  constituting  a  connecting  link  between  primary  lateral  sclerosis  and 
amyotrophic  lateral  sclerosis.  In  some  cases  the  disease  is  the  expression 
of  the  general  morbid  tendency  which  underlies  general  paralysis  of  the 
insane ;  and  in  many  such  cases  the  mental  symptoms  may  be  extremely 
sKght.  The  course  of  characteristic  cases  is  a  very  chronic  one,  and  it  is 
perhaps  the  least  dangerous  to  life  of  any  chronic  spinal  disease.  Even 
secondary  kidney  trouble  scarcely  ever  occurs,  perhaps  because  the  excess- 
ive reflex  action  may  save  the  bladder  from  injurious  over-distension. 

Diagnosis. — The  diagnosis  rests  on  the  combination  of  the  weakness, 
■excessive  reflexes,  spasm  of  gradual  onset,  and  also  on  the  absence  of 
indications  of  a  focal  lesion.  Spastic  paraplegia  is  common  after  such 
lesions,  but  is  secondary,  not  primary.  The  absence  of  unsteadiness  is  the 
chief  distinction  from  ataxic  paraplegia.  Considerable  muscular  wasting 
in  any  part  is  probably  to  be  regarded  as  bringing  the  case  into  the 
category  of  amyotrophic  lateral  sclerosis.  Primary  spastic  paralysis  is  not 
uncommon  at  the  age  and  in  the  sex  in  which  hysteria  prevails,  and  there 
is  no  form  of  cord  disease  which  is  so  often  mistaken  for  hysterical 
paraplegia,  owing  to  disregard  of  the  evidence  afforded  by  the  foot  clonus, 
but  the  opposite  error  from  undue  regard  to  this  symptom  is  practically 
unknown.  When  the  arm  and  leg  suffer  on  one  side  only,  the  disease  may 
he  mistaken  for  cerebral  hemiplegia.  There  is  not,  however,  any  affection 
of  the  face,  and  the  limbs  on  the  other  side  are  never  quite  normal.  The 
diagnosis  of  the  congenital  infantile  form  is  only  difficult  when  the 
observer  is  unaware  of  the  occurrence  of  these  cases.  A  slight  degree  of 
inco-ordination  in  the  hands  will  usually  be  found  if  they  are  carefully 
watched.  Chronic  primary  cord  diseases  are  almost  unknown  in  young 
children.  Caries  of  the  spine  is,  in  them,  the  chief  cause  of  paraplegia, 
and  the  definite  onset  of  the  paralysis  in  a  previously  healthy  child  is  an 
absolute  distinction  from  a  case  of  birth  palsy. 
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Prognosis. — Actual  recovery  is  rare,  but  does  sometimes  occur.  In 
cases  that  improve,  it  is  possible  that  the  disease  is  limited  to  the 
terminal  structures.  We  have  not  at  present  any  guide  to  the  prognosis 
in  an  individual  case,  except  its  duration  and  degree,  and  its  observed 
tendency. 

Treatment. — The  influence  of  drugs  is  not  always  appreciable  in 
this  disease,  Nux  vomica  and  strychnine  have  to  be  given  with  caution, 
as  they  rather  tend  to  increase  the  spasm.  In  severe  cases  this  is  a  most 
distressing  symptom,  often  not  amenable  to  any  influence.  Bromides 
sometimes  lessen  it.  Indian  hemp,  belladonna,  and  Calabar  bean  have 
seldom  a  very  distinct  influence.  Absolute  rest  is  sometimes  of  service, 
and  the  avoidance  of  fatiguing  exertion  is  a  very  important  element  in  the 
treatment.  Upward  rubbing  seems  to  have  more  influence  than  kneading 
the  muscles.  If  there  is  contracture  of  the  calf  muscles,  the  foot  should 
be  pressed  up  while  these  are  rubbed.  In  one  case  of  moderate  degree, 
almost  all  the  symptoms  passed  away  after  a  course  of  Turkish  baths, 
arsenic  being  administered  internally.  Electricity  is  useless  in  the  pure 
disease,  and  may  do  harm  by  stimulating  the  already  excessive  excitability 
of  reflex  centres.  In  the  infantile  form,  drugs  are  useless,  rubbing  is 
desirable,  and  passive  movements  calculated  to  minimise  or  prevent 
deformities. 

LOCOMOTOE  ATAXY. 

The  name  locomotor  ataxy  was  given  by  Duchenne  to  a  chronic  malady 
in  which  there  is  inco-ordiaation  of  muscular  contractions,  without  loss 
of  power,  manifested  more  often  in  the  legs  than  in  the  arms,  and  thus 
rendering  walking  first  unsteady,  and  afterwards  almost  impossible.  The 
disease  had  previously  been  distinguished  by  Todd,  who  also  discovered  its 
relation  to  degeneration  of  the  posterior  columns  of  the  spinal  cord.  But 
it  has  been  found  that  other  distinctive  symptoms  may  precede  inco- 
ordination, and  hence  the  term  tabes  dorsalis,  an  old  name  for  paraplegia, 
sufficiently  unmeaning  to  be  devoid  of  erroneous  significance,  has  become 
generally  used.  Until  lately  the  disease  was  thought  to  be  an  affection  of 
the  spinal  cord  alone,  but  peripheral  degeneration  of  the  sensory  nerves 
has  been  found.  The  posterior  roots  are  also  degenerated,  and  the  median 
part  of  the  posterior  column,  which  is  specially  affected,  contains  fibres 
which  pass  up  from  the  roots  without  interruption.  Hence  the  disease 
must  be  regarded  as  essentially  a  degeneration  of  the  neurons  related  to 
the  cells  of  the  posterior  spinal  ganglia,  each  of  which  consists  of  an 
efferent  and  an  afferent  fibre,  with  the  cell  of  which  they  are  the  pro- 
cesses, a  unipolar  cell,  because  the  two  processes  are,  for  a  short  distance, 
conjoined. 

Etiology. — Such  isolated  degenerations  are  generally  the  result  of 
some  special  poison  circulating  in  the  blood,  perhaps  for  a  long  time,  and 
acting  on  the  structures  particularly  susceptible  to  it.  The  majority  of  the 
cases  of  tabes  seem  to  be  due  to  a  toxine  produced  by  syphilis.  The 
evidence  is  that  they  are  preceded  by  syphilis,  that  they  cannot  be  cured 
by  the  treatment  which  arrests  and  removes  the  true  syphilitic  processes, 
and  that  the  same  condition  may  be  caused  by  other  toxic  agents,  by  that 
which  is  associated  with  diphtheria,  and  also  by  alcohol  and  arsenic.  We 
know  the  nature  of  the  first,  that  it  is  a  chemical  poison,  only  indirectly 
due  to  the  organisms  of  the  specific  disease,  and  we  are  therefore  justified 
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in  concluding  that  a  similar  agency  is  at  work  in  the  more  frequent  cases 
in  -which  tabes  follows  the  more  chronic  specific  disease,  syphiHs.  This 
can  be  traced  as  an  antecedent  in  more  than  two-thirds  of  the  cases,  and  it 
is  notorious  that  syphilis  often  occurs  when  it  is  not  traceable.  It  must 
be  regarded  as  the  remote  cause  of  at  least  foiu^-fifths  of  the  cases.  The 
effects  of  the  other  poisons  just  mentioned  pass  away,  and  the  conditions 
which  they  produce  are  therefore  termed  "  pseudo-tabes."  Of  the  remain- 
ing fifth,  or  less,  of  true  tabes,  some  are  probably  due  to  other  toxines,  of 
which  we  have,  as  yet,  scarcely  any  glimpse.  Some  are  possibly  due  to 
senile  degeneration.  There  is  much  reason  to  doubt  the  influence  of  falls 
and  blows,  which  have  been  alleged  as  causes ;  and  exposm-e  to  cold,  if 
effective,  is  doubtless  so  through  a  toxic  mechanism. 

Morbid  anatomy. — In  most  cases  the  spinal  cord  presents  changes 
visible  to  the  naked  eye,  the  posterior  columns  havmg  a  grey  translucent 
appearance.  It  may  affect  the  whole  of  the  columns,  or  only  parts  of 
them.  The  posterior  colimms  are  also  smaller  than  normal,  hence  the 
shape  of  the  cord  is  slightly  changed.  In  a  section  it  is  seen  that  there  is 
an  excess  of  connective  tissue  in  the  affected  areas.  In  the  most  common 
conchtion,  in  which  the  legs  only  are  affected,  this  sclerosis  occupies  the 
whole  of  the  columns  in  the  lumbar  region,  but  it  is  often  shght  in  the 
anterior  parts  of  the  postero-external  columns.  Above  the  lumbar  enlarge- 
ment the  affection  of  the  postero-external  colmnns  gradually  ceases.  In 
the  cer\"ical  enlargement,  the  unaffected  area  in  the  posterior  part  of  the 
postero-external  columns  is  usually  much  larger  than  in  the  lumbar  enlarge- 
ment. In  rare  cases,  of  long  duration,  the  posterior  columns  are  replaced 
by  connective  tissue  in  the  whole  extent  of  the  cord.  In  slight  cases,  on 
the  other  hand,  the  sclerosis  is  moderate  in  degree,  even  in  the  regions  of 
the  cord  most  affected.  The  tract  of  fine  fibres  of  the  posterior  root  dis- 
covered by  Lissauer  is  generally  diseased.  Sometimes  there  is  distinct 
sclerosis  of  other  definite  tracts,  such  as  the  antero-lateral  tract,  or  the 
direct  cerebellar  tract,  and,  rarely,  there  is  distinct  degeneration  of  the 
pyramidal  tracts.  The  whole  periphery  of  the  antero-lateral  column  is 
thus  occasionally  the  seat  of  sclerosis,  the  comiective  tissue  extendmg  in 
from  the  pia  mater,  which  is  usually  also  thickened.  It  is  difficult  to 
detect  any  changes  in  the  grey  matter,  although  it  is  hkely  that  there  is 
some  atrophy  of  the  nerve  cells  and  fibres  in  the  posterior  horn  in  many 
cases.  In  more  advanced  cases  various  structural  changes  can  be  dis- 
cerned. The  posterior  commissure  may  be  reduced  in  size,  the  posterior 
vesicular  column  may  show  distinct  degeneration,  and  some  atrophy  of  the 
plexus  of  fine  fibres  in  this  column  is  said  to  be  almost  invariable. 
Frequently  the  cells  and  vertical  fibres  waste,  and  this  atrophy  of  the  cells 
is  said  to  be  specially  associated  with  sclerosis  of  the  direct  cerebellar  tract. 
"When  the  cells  are  unaffected,  the  cerebellar  tract  may  be  normal.  The 
degeneration  of  the  grey  matter  often  extends  into  the  intermediate  region 
between  the  cornua.  The  intermediate  lateral  tract  of  cells  may  atrophy, 
and  even  the  anterior  cornu  and  its  cells  suffer  in  a  shnilar  way. 

The  sclerosis  varies  considerably  in  its  degree.  The  larger  tracts  are 
more  fibrous  than  normal,  more  nuclei  are  seen  than  in  health,  but 
everywhere  the  new  growth  of  connective  tissue  proceeds  from  pre-existing 
tracts.  From  the  parts  most  changed  the  nerve  fibres  have  entirely  dis- 
appeared. In  less  affected  tracts,  close  examination  reveals  many  fibres 
narrower  than  normal,  and  stained  points  that  may  be  axis  cyhnders. 
The  vessel  walls  are  usually  thickened,  chiefly  as  regards  the  outer  coat 
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and  adventitia,  and  the  pia  mater  is  sometimes  thickened  over  the  posterior 
columns,  and  the  vessels  in  it  may  be  similarly  changed.  This  peripheral 
sclerosis  probably  results  in  three  ways — (a)  primary  degeneration  of 
peripheral  ascending  tracts,  (&)  a  process  of  chronic  interstitial  myehtis, 
spreading  from  the  pia  mater,  causing,  (c)  a  secondary  degeneration  of  the 
fibres  affected  in  the  first  process.  The  posterior  nerve  roots  may  appear 
normal  in  slight  cases  ;  often  their  disease  is  conspicuous.  When  the  cord  is 
much  affected,  they  are  invariably  involved.  They  may  be  atrophied,  thin, 
and  grey  to  the  naked  eye,  while  under  the  microscope  the  nerve  fibres  are 
seen  to  be  wasted,  and  the  connective  tissue  to  be  increased.  The  changes 
extend  to  the  ganglia,  but  cease  there.  The  anterior  nerve  roots  are 
normal,  except  in  the  rare  cases  in  which  the  anterior  horns  have 
suffered. 

The  peripheral  spinal  nerves  have  been  found  degenerated,  their  fibres 
being  wasted,  and  ultimately  the  axis  cylinders  perish.  There  may  be  a 
shght  increase  in  the  interstitial  tissue  and  nuclei ;  the  change  commences 
in  the  nerve  fibres  themselves.  The  degeneration  is  greatest  in  the 
terminal  nerve  filaments,  and  the  sensory  fibres  seem  to  be  exclusively 
affected,  not  only  those  supplying  the  skin  and  the  joints,  but  also  the 
sensory  nerves  of  the  muscle.  This  peripheral  degeneration  is  of  course 
found  most  commonly  in  the  legs,  but  the  change  in  the  nerves  bears  no 
relation  to  that  in  the  spinal  cord.  The  optic  nerves  when  atrophied 
present  wasting  of  the  nerve  fibres,  and  usually  a  remarkable  increase  in 
the  interstitial  connective  tissue.  Degeneration  of  the  ascending  or 
descending  roots  of  the  fifth  nerve  have  been  repeatedly  found,  and  a 
degeneration  of  the  intermedio-lateral  tract  and  adjacent  nerve  fibres  m 
the  upper  part  of  the  cord,  traceable  up  the  medulla  oblongata  to  the 
region  of  the  so-called  slender  column,  has  been  described  in  cases  of  the 
vasomotor  and  visceral  symptoms.  The  sympathetic  has  been  examined 
and  found  healthy,  except  in  one  case,  in  which  the  cervical  sympathetic 
on  the  left  side  was  degenerated  in  association  mth  left  exophthalmos. 

In  the  diseased  bones  or  joints  conspicuous  changes  are  found.  There 
may  be  extraordinary  wasting  of  the  articular  ends  of  the  bones,  which 
seems  to  begin  by  a  rapid  erosion  of  the  cartilages.  In  the  hip-joint,  for 
instance,  in  a  case  recorded  by  Charcot,  the  edges  of  the  acetabulum  had 
been  removed,  and  the  whole  of  the  head  of  the  femur  and  most  of  the 
trochanter  had  disappeared.  At  the  seat  of  old  fractures,  a  large  amount 
of  bony  callus  is  formed,  and  sometimes  new  bone  is  found  in  the  capsules 
of  the  joints  which  have  been  injured. 

Pathology. — The  great  fact  in  the  pathology  of  tabes  is,  that  it  is  a 
degeneration  of  the  afferent  nervous  system,  peripheral  and  central.  The 
cerebral  system  suffers  in  far  less  degree  than  the  spinal,  but  in  the 
occasional  peripheral  degeneration  of  the  optic  nerve,  and  the  central 
changes  in  the  root  of  the  fifth,  we  may  trace  the  same  law  of  distribution. 
The  degeneration  commences  in  the  nerve  elements  themselves,  the 
increase  of  connective  tissue  is  secondary.  This  is  true  also  of  the  disease 
of  the  peripheral  nerves.  There  is  every  gradation,  however,  between  the 
cases  in  which  perivascular  disease  is  great,  and  those  in  which  it  is  so 
slight  that  there  is  nothing  to  suggest  a  primary  interstitial  process.  It  is 
important  to  remember  that  the  overgrowth  of  neurogha  is  a  pathological 
process,  distinguishable  from  degeneration  of  the  nerve  fibres  that  excites  it. 
It  may  vary  in  degree  in  different  cases,  and,  once  excited,  the  energy  of 
this  tissue  growth  may  be  in  some  degree  independent  of  its  cause. 


DISEASES  OF  THE  SFE\AL  COED.  637 

The  chief  causal  fact  regarding  the  disease  is  its  common  relation  to 
syphihs.  Tabes  is  generally,  not  invariably,  a  post-syphilitic  disease. 
Certain  elements  of  the  nervous  system  degenerate,  in  consequence  of 
the  effect  on  them  of  previous  or  present  syphilis.  The  usual  symmetry 
of  tabetic  lesions  indicates  that  the  mechanism  by  which  syphihs  affects 
the  nervous  system  is  a  blood  state,  and  the  manner  in  which  the  peri- 
pheral nerves  suffer  brings  tabes  into  analogy  with  the  more  acute 
forms  of  peripheral  neuritis,  such  as  succeed  acute  specific  diseases.  The 
degenerative  changes  in  the  nervous  system  differ  from  the  lesions  of 
active  syphilis,  both  in  character  and  in  time,  in  such  a  way  as  to  make 
the  assumption  reasonable  that  they  depend  upon  some  product  of  the 
growth  of  the  s}^liihtic  organisms,  a  product  which  may  possibly  be  a 
chemical  substance,  as  was  first  suggested  by  Strlimpell.  Eecent  research 
is  bringing  into  ever  greater  prominence  the  important  part  played  by 
such  products  in  the  generation  and  course  of  disease. 

Tabes  is  probably  a  rare  sequel,  regarded  from  the  side  of  syphilis,  but 
the  occurrence  of  such  consequences  in  some  instances  and  not  in  others 
has  analogies  in  the  case  of  almost  all  the  acute  specific  diseases  that  have 
sunilar  sequelae.  The  "\"irus  of  tlie  primary  malady  is  no  doubt  organismal, 
and  such  variations  are  familiar  to  us  in  the  case  of  other  diseases.  These 
considerations  receive  notable  emphasis  from  the  occurrence  of  tabes  in 
children  who  are  the  subjects  of  inherited  syphihs.  The  fact  also  shows 
how  potent  must  be  the  part  played  by  the  agent  compared  with  the 
susceptibility  that  is,  as  it  were,  the  causal  complement,  a  fact  seen  also  in 
the  rarity  of  cases  of  tabes  in  which  syphihs  can  be  absolutely  excluded. 
The  pathological  facts  akeady  kno^^Ti  enable  us  to  understand  many  of  the 
symptoms  of  the  disease.  There  may  be  an  interruption  of  the  sensory 
path,  either  in  the  peripheral  nerves  or  in  the  posterior  fibres,  and 
such  an  interruption  in  either  place  would  explain  the  loss  of  sensibility 
which  is  so  frequently  present.  The  pains  are  probably  due  to  the  mole- 
cular changes  in  the  nerve  fibres,  and  their  altered  function.  The  long 
persistence  of  pain,  without  any  mcrease  in  the  symptoms,  shows  that 
they  may  be  due  to  the  action  of  structures  that  are  changed  but  are  not 
necessarily  changing.  The  loss  of  reflex  action  from  the  skin  is  explained 
by  the  interruption  of  the  sensory  path,  and  the  hyperaesthesia  and  increase 
of  reflex  action  sometimes  observed  are  accounted  for  by  an  increased 
sensibihty  of  the  sensory  nerves.  WTiatever  theory  of  the  nature  of  the 
so-called  tendon  reflex  action  is  held,  the  loss  of  the  knee-jerk  must  be 
explained  by  an  interruption  of  the  sensory  path ;  hence  we  can  under- 
stand that  this  loss  should  be  almost  constant  and  early. 

The  mechanism  of  the  muscular  inco-ordination  must  be  considered  in 
the  light  of  two  fundamental  facts.  First,  the  ataxy  cannot  be  primarily 
due  to  the  loss  of  cutaneous  sensibihty,  for  complete  antesthesia  of  the  sMn 
may  be  present  without  the  least  ataxy.  The  second  fact  is,  that  ataxy 
may  exist  in  considerable  degree  when  the  lesion  is  solely  of  the  peripheral 
nerves.  These  two  facts  seem  to  show  that  the  ataxy  may  be  produced 
by  one  mechanism — the  disease  of  the  afferent  muscle  nerves.  The 
posterior  and  median  columns,  extensively  connected  with  the  cerebellum 
in  the  direct  cerebellar  tract,  probably  conduct  to  the  cerebellum  the 
impressions  from  the  sensory  muscle  nerves.  If  so,  disease  of  these  tracts 
and  nerves  must  interfere  with  co-ordinating  action  of  the  cerebellum  to 
cause  some  part  of  the  loss  of  fimction  which  results  from  disease  of  the 
cerebellum  itself.     But  there  is  another  mechanism  which  may  co-operate 
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in  increasing  ataxj.  The  vertical  fibres  of  the  postero-external  column 
have  only  a  short  course,  and  some  probably  connect  the  posterior  grey 
matter  at  adjacent  levels.  Lesion  of  them  may  impair  the  association  of 
the  sensory  structures,  and  so  cause  a  want  of  harmony  in  the  central 
mechanism.  The  varying  character  of  the  ataxy  in  different  cases  probably 
depends  on  local  variations  in  the  degree  of  change  in  the  muscle  nerves. 
Inco-ordination  is  probably  chiefly  an  automatic  process,  depending  on 
muscle  reflex  actions,  and  on  the  action  of  neighbouring  sensory  structures 
in  the  spinal  cord,  but  chiefly  depending  on  the  function  of  the  cerebellum, 
determined  by  the  connection  of  the  muscles  with  it ;  and  the  interruption- 
of  this  connection  is  the  chief  element  in  the  inco-ordination  of  locomotor 
ataxy. 

Trophic  changes  in  the  skin,  bones,  or  joints  are  probably  connected  with 
degeneration  in  the  peripheral  nerves,  while  the  pains  in  the  region  of 
the  fifth  nerve  are  explained  by  the  lesions  of  its  root.  Eegarding  the 
pathology  of  the  visceral  crises  we  know  but  little,  but  changes  have  been 
observed  in  the  neighbourhood  of  the  centre  for  the  pneumogastric  nerve, 
and  this  may  be  an  indication  of  the  causes  of  the  disturbances  that  occur 
within  the  range  of  this  particular  nerve,  especially  of  the  gastric  and 
laryngeal  crises.  The  transient  motor  symptoms  in  the  limbs  and  in  the 
eyeball  muscles  are  appparently  of  functional  origin.  They  must  be 
distinguished  from  the  lasting  palsies,  which  probably  result  from  degen- 
eration in  the  nerve  and  nuclei.  But  even  the  light  reflex  may  return 
after  it  has  been  absent  for  years,  and  its  loss  must  therefore  depend,  at 
least  sometimes,  on  changes  capable  of  recovery.  It  is  important  to 
remember  that  tabes  is  a  disease  which  begins  as  a  derangement  of 
molecular  nutrition.  And  if  we  remember  that  this  derangement  is  the 
result  of  some  toxic  material  circulating  in  the  blood,  we  can  understand 
better  the  variations  in  its  course,  its  degree,  and  in  the  precise  character 
of  its  symptoms. 

Symptoras. — The  typical  symptoms  are  of  three  kinds — (1)  motor, 
(2)  sensory,  (3)  reflex ;  although  all  are  ultimately  traceable  to  the  impair- 
ment of  "  sensory "  impulses,  using  the  term  in  its  widest  sense.  (1) 
Inco-ordination  of  movement,  commonly  of  the  legs,  occasionally  of  the 
arms  also,  without  loss  of  power  or  muscular  wasting ;  (2)  pains,  various 
in  character,  but  especially  sharp,  momentary  pains — "  lightning  pains  ' — 
in  the  affected  parts,  some  impairment  of  sensation,  very  variable  in  degree 
and  extent ;  (3)  loss  of  reflex  action,  sometimes  from  the  skin,  and  nearly 
always  from  the  muscles,  causing  entire  loss  of  the  knee-jerk.  There  may 
be  incontinence  or  retention  of  urine,  and  there  is  often  loss  of  sexual 
power.  Of  these  symptoms,  the  pain  and  the  loss  of  the  knee-jerk  are  by 
far  the  most  common  and  earliest.  They  may  exist  alone,  even  for  years. 
Other  occasional  symptoms  are  atrophy  of  the  optic  nerve,  occasionally  of 
other  cranial  nerves,  trophic  changes,  especially  in  the  bones  and  the  joints, 
and  curious  paroxysmal  visceral  disturbances — gastric,  laryngeal,  rectal 
"crises,"  as  they  are  termed.  Actual  motor  paralysis  and  muscular 
wasting  may  occur  as  an  extension  of  the  morbid  process  to  structures  not 
aflected  in  the  common  form. 

Motor  symptoms. — The  ataxy  develops  gradually.  At  first  it  merely 
prevents  perfect  steadiness  when  the  feet  are  close  together,  and  especi- 
ally when  the  eyes  are  closed.  Another  early  symptom,  which  the 
patient  perceives  spontaneously,  is  the  need  for  steadying  himself  against 
the  washstand  when  he  closes  his  eyes  and  bends  forward  over  the  basin. 
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As  the  defect  progresses,  the  gait  becomes  changed,  and  there  is  difficulty 
in  keeping  the  balance  on  turning  quickly.  As  the  inco-ordination 
increases,  the  change  in  the  gait  becomes  greater  ;  the  feet  are  often  raised 
too  high,  and  brought  down  too  suddenly.  There  may  be  little  irregular 
movement  of  the  iegs,  but  not  manifest  general  unsteadiness.  Afterwards 
3.  stick  is  necessary,  and  the  patient  may  be  unable  to  walk  without  the 
help  of  another  person.  At  last,  even  with  help,  it  is  impossible  for  him 
to  stand,  on  account  of  the  extreme  irregularity  of  the  action  of  the 
muscles.  The  inco-ordination  is  equally  manifest  when  the  patient  is 
lying. 

The  arms  may  present  similar  inco-ordination,  but  they  often  escape. 
Occasionally  they  suffer  before  the  legs.  The  affection  is  first  revealed  in 
delicate  movements,  and  the  patient  becomes  unable  to  button  his  coat. 
The  grasp  is  not  uniformly  sustained,  and  if  the  hand  is  held  out, 
especially  with  the  eyes  closed,  there  are  slow,  unintended  movements  of 
the  fingers.  The  movements  of  the  head,  face,  tongue,  and  eyes  escape  the 
characteristic  derangement.  Even  with  extreme  inco-ordination,  the 
power  of  the  muscles  may  be  unimpaired ;  but  often  some  muscular 
weakness  supervenes. 

Sensory  symptoms. — Spontaneous  pains,  especially  those  designated 
*' lightning" — a  name  which  sticks  in  the  mind  of  every  patient  who 
hears  it — are  seldom  absent.  They  are  felt  chiefly  in  the  legs,  not  rarely 
in  the  trunk  and  arms,  occasionally  in  the  head.  They  occur  in  paroxysms, 
often  at  night,  and  last  for  hours  or  days  at  a  time.  Sometimes  deep,  they 
are  often  superficial,  and  then  cause  extreme  hyperesthesia  at  the  spot 
where  they  are  felt,  and,  indeed,  trophic  changes  in  the  skin  or  hair  may 
result.  Less  brief  pains  are  often  dull,  or  boring,  or  burning  in  character. 
Dull  "  rheumatic  "  pains  also  occur,  and  often  early,  and  their  nature  is 
generally  not  recognised.  In  about  half  the  cases,  "  gout "  is  the  explana- 
tion. A  painful  sensation  of  constriction  around  the  trunk — "  girdle  pain  " 
— is  not  uncommon,  and  a  similar  sensation  may  be  felt  in  the  legs. 
Visceral  pains  also  occur,  but  not  frequently  ;  they  are  usually  paroxysmal 
in  character,  and  associated  with  the  disturbance  of  function  above  referred 
to.  Other  spontaneous  sensations  than  pain  are  also  common,  such  as 
tingling,  "  pins  and  needles,"  and  a  sensation  as  if  the  skin  of  the  sole  were 
covered  by  some  soft  substance  is  very  frequent. 

Diminution  of  sensibility  is  also  present  in  most  cases.  It  may  involve 
all  forms  of  sensibihty,  but  those  for  pain  and  temperature  may  be  impaired 
alone — seldom  or  never  separately — or  that  for  touch  may  be  affected 
without  the  others. 

There  is  often  delay  in  the  perception  of  pain,  and  also  of  heat  and 
cold,  which  may  amount  to  several  seconds.  Occasionally  there  is  an 
after-pain.  A  prick  in  one  spot,  also,  may  be  felt  in  other  places 
(polyoesthesia),  or  a  prick  or  touch  on  one  leg  may  be  referred  to  the  other 
(allochiria).  Sensibility  is  usually  most  impaired  on  the  lower  part  of 
the  legs  and  in  the  feet,  especially  on  the  soles.  But,  on  the  other  hand, 
it  may  be  perfect  on  the  sole  when  it  is  lost  elsewhere.  It  is  often  met 
with  on  the  trunk  in  chief  degree.  It  may  involve  the  deeper  tissues  also, 
especially  the  muscles.  Eeflex  action  from  the  skin  is  usually  impaired  in 
proportion  to  the  loss  of  cutaneous  sensibility ;  in  the  early  stage,  however, 
it  is  occasionally  increased.  Loss  of  sexual  power  is  a  very  common  and 
often  an  early  symptom,  but  it  is  not  invariable ;  cases  are  met  with  in 
which  the  power  persists  to  a  late  period  of  the  disease. 
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Special  senses. — In  more  than  five-sixths  of  the  cases  of  tabes,  the 
reflex  action  of  the  iris  to  Hght  is  lost,  contraction  during  accommodation 
being  preserved,  as  was  first  noticed  by  Argyll  Eobertson.  Often,  also,  the 
dilatation  that  occurs  on  painful  stimulation  of  the  skin  of  the  neck  can 
no  longer  be  produced.  Sometimes  the  ciliary  muscle  is  also  paralysed, 
causing  loss  of  accommodation.  The  pupils  are  generally  small,  often  very 
small ;  but  they  may  be  of  medium  size,  or,  very  seldom,  larger,  and  are 
frequently  unequal.  Paralysis  of  the  external  ocular  muscles  is  also 
common,  and  may  occur  as  transient  weakness,  lasting  a  few  weeks,  and 
then  passing  away ;  as  permanent  paralysis  of  a  single  nerve  or  part  of  a 
nerve ;  as  combined  palsy,  suggesting  a  central  origin ;  or  as  the  pro- 
gressive paralysis  of  many  or  all  the  muscles  of  both  eyes — progressive 
ophthalmoplegia.  , 

Atrophy  of  the  optic  nerve  is  the  most  serious  ocular  complication  of 
tabes.  Its  frequency  is  difficult  to  ascertain,  but  is  less  than  might  be 
thought,  certainly  below  10  per  cent.  The  ultimate  tint  is  grey  or  whitish 
grey,  the  disc  is  hollow,  and  the  vessels  are  not  so  narrowed  as  they  are  in 
atrophy  after  neuritis.  The  failure  of  sight  usually  commences  with  a 
peripheral  limitation  of  the  field,  and  loss  of  colour  vision ;  acuity  of  sight 
often  fails  early,  and  in  most  cases  the  atrophy  is  slowly  progressive,  and 
usually  ends  in  total,  or  almost  total,  blindness.  It  may,  however,  cease  to 
progress,  or  may  even  undergo  slight  improvement.  The  atrophy  is  often 
more  advanced  in  one  eye  than  in  the  other,  but  very  rarely  does  one  only 
suffer. 

Deafness  is  met  with  in  some  cases,  sudden  or  gradual  in  onsets 
transient  or  lasting.  Persistent  deafness  has  been  attributed  to  atrophy  of 
the  auditory  nerve,  but  in  many  cases  certainly  without  sufficient  reason. 
Attacks  of  vertigo  are  frequent  in  the  cases  attended  by  deafness. 
Anosmia  occasionally  occurs,  but  the  functions  of  the  other  cranial  nerves 
are  not  often  affected.  Unilateral  atrophy  of  the  tongue  has  been  some- 
times noted ;  and  in  the  larynx,  more  particularly  in  the  cases  in  which 
laryngeal  crises  are  present,  paralysis  or  paresis  of  the  abductor  muscles 
of  the  vocal  cords  is  not  imcommon. 

Sphincters. — The  functions  of  the  bladder  are  frequently  deranged. 
There  may  be  either  sluggish  micturition,  or  a  tendency  to  incontinence; 
very  often  the  bladder  is  not  perfectly  emptied,  and  the  residual  urine, 
unsuspected  by  the  patient,  gradually  increases  in  amount,  and  the 
increased  average  resistance  to  the  flow  from  the  kidneys  leads  to  their 
disease.  Eetention  may  be  absolute,  and  may  lead  to  overflow  incon- 
tinence. There  is  rarely  paralytic  incontinence.  Eesidual  urine  tends  to 
decompose,  and  cystitis  is  apt  to  occur.  The  renal  disease  secondary  to 
this  is  not  an  uncommon  cause  of  chronic  shght  pyrexia,  or  of  acute 
toxaemia  and  death,  even  when  the  conscious  defect  in  micturition  has  been 
insignificant.  The  sphincter  ani  is  also  weak,  so  that  a  loose  stool  can  be 
retained  with  difficulty ;  but  its  paralysis  rarely  reaches  a  high  degree. 
Constipation  is  extremely  common. 

Vasomotor  and  trophic  disturbances  constitute  an  important  group 
of  symptoms.  Ecchymoses  and  altered  growth  of  hair  have  been  known  to 
occur  in  connection  with  sharp  superficial  pains.  Herpes  of  the  skin  is  not 
uncommon.  Blisters  may  readily  form  beneath  the  epidermis  of  the  sole, 
and  may  lead  to  indolent  ulcers.  Perforating  ulcer  of  the  foot  has  been 
found  to  be  almost  confined  to  cases  of  tabes.  The  nutrition  of  the  nails 
of  both  the  feet  and  the  hands  may  be  altered.     The  teeth,  also,  sometimes 
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decay  quickly,  and  may  drop  out.  Changes  in  the  nutrition  of  the  joints 
and  bones  are,  however,  the  most  obtrusive  effects.  Charcot  called  special 
attention  to  it,  and  it  is  often  called  "  Charcot's  joint  disease,"  also  "  tabetic 
arthropathy."  Bones  may  become  brittle,  and  this  may  lead  to  spontaneous 
fractures.  Sometimes  there  is  ossification  of  the  adjacent  structures, 
especially  of  the  fibrous  tissues  connected  with  the  muscles.  It  may 
follow  an  acute  local  inflammation.  In  the  joints  the  changes  consist  of 
erosion  of  the  cartilage,  wasting  of  the  ends  of  the  bones,  and  ossification  of 
the  ligaments.  With  such  changes,  there  may  be  effusion  within  the 
joints,  and  oedema  outside  of  them.  The  larger  joints  are  those  most 
commonly  affected,  occasionally  in  the  early  pre-ataxic  stage.  Apart 
from  these  trophic  changes,  the  knee-joint  often  becomes  lax,  so  as  to  be 
bent  backwards  readily,  in  consequence  of  the  variation  in  the  nature  of  the 
support  it  should  receive  from  the  muscles,  their  contraction  not  being 
maintained,  and  the  consequent  overstrain  of  the  ligaments. 

Visceral  symptoms  may  occur  in  many  cases,  usually  paroxysmal,  called 
crises.  A  frequent  seat  of  such  disturbance  is  the  stomach ;  paroxysms 
of  gastric  pain  are  accompanied  by  vomiting,  with  or  without  nausea. 
Such  an  attack  may  last  for  hours  or  days,  and  recur  in  a  few  weeks  or 
months.  The  chief  intestinal  disturbance  is  constipation  ;  attacks  of  rectal 
pain,  accompanied  by  distressing  tenesmus,  constitute  rectal  crises.  In 
rare  cases,  attacks  of  pain  have  the  character  of  renal  colic,  or  sudden 
pains  are  felt  in  the  neck  of  the  bladder,  or  along  the  urethra,  or  at  the 
meatus,  with  an  intense  desire  to  micturate — vesical  or  urethral  crises. 
Laryngeal  crises  are  not  rare,  but  they  vary  much  in  character,  so  that 
their  nature  is  often  not  recognised.  The  most  common  form  is  larnygeal 
abductor  spasm,  with  noisy  inspiration  and  expiration  and  dyspnoea.  In 
other  cases,  cough  is  the  most  obtrusive  symptom,  coming  on  suddenly  and 
distressingly  severe,  but  without  signs  of  spasm.  These  crises  are  some- 
times, perhaps  often,  associated  with  weakness  of  the  abductor  muscles  of 
the  vocal  cords,  and  the  slightest  noise  during  quiet  breathing  should  lead 
to  careful  laryngoscopic  examination. 

Comparable  to  paroxysmal  visceral  symptoms,  but  extremely  rare,  are 
attacks  of  cerebral  disturbance.  They  resemble  those  that  occur  in 
general  paralysis  of  the  insane,  consisting  of  transient  apoplectiform 
seizures,  transient  hemiplegia  or  convulsions,  often  unilateral. 

Course  and  termination. — The  course  may  be  divided  into  three 
stages — (1)  the  preataxic  stage,  with  pains,  loss  of  the  knee-jerk  and  of 
the  iris  reflex ;  (2)  the  ataxic  stage,  in  which  the  patient  is  still  able  to 
walk  alone,  though  there  is  distinct  alteration  of  gait ;  and  (3)  the  stage  in 
which  walking  is  possible  only  with  the  aid  of  another  person,  or  is  quite 
impossible.  The  course  of  the  disease  is  very  variable.  In  a  far  larger 
proportion  of  cases  than  was  formerly  conceived,  the  malady  becomes 
stationary,  especially  in  the  early  stage,  and,  when  once  stationary,  it  is 
not  common  for  progress  to  take  place  in  the  future.  When  the  symptoms 
increase,  they  vary  much  in  rate ;  sensibility  may  fail,  although  inco- 
ordination does  not  increase,  and  conversely. 

Periods  in  which  the  disease  is  almost  stationary  alternate  with  others 
in  which  the  symptoms  increase  rapidly.  Exacerbations  may  be  distinctly 
excited  by  some  influence  such  as  a  chill,  a  fall,  or  some  alcoholic  or  sexual 
excess.  There  is  nothing  in  the  nature  of  the  disease,  in  most  cases,  to 
produce  death.  The  only  direct  effect  of  the  malady  which  has  ended  life 
is  laryngeal  spasm  or  paralysis.      Even  the  gastric  symptoms,  severe  as 
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they  are,  are  never  fatal.  Death  often  results  from  intercurrent  maladies, 
but  many  patients  die  from  indirect  results  of  the  disease.  Kidney 
complications  are  the  most  common.  They  often  develop  insidiously,  and 
a  patient  still  in  the  first  stage  may  die  from  this  cause  after  a  few  days' 
illness.  Bedsores  and  pyaemia  often  cause  death,  but  not  so  frequently  as 
in  most  other  spinal  cord  diseases. 

Complications. — Tabes  is  sometimes  complicated  by  true  syphihtic 
lesions  of  the  brain  or  cord,  and  acute  or  subacute  myelitis  may  occur  in 
the  course  of  the  disease.  Other  system  diseases  of  the  spinal  cord  may 
develop  also  as  complications.  The  lateral  columns  may  be  diseased  with 
the  posterior,  giving  rise  to  ataxic  paraplegia,  but  this  is  a  distinct 
affection,  and  will  be  so  described.  Another  complication  is  muscular 
atrophy,  both  the  local  atrophy  already  mentioned,  and  general  atrophy, 
such  as  is  met  with  in  a  pure  spinal  form.  In  rare  cases  the  legs  present 
the  symptoms  of  tabes,  while  in  the  arms  there  are  the  signs  of  disseminated 
sclerosis.  The  most  important  and  the  most  common  comphcation  of  tabes 
is  general  paralysis  of  the  insane.  The  two  are  often  combined,  and  the 
symptoms  of  one  or  the  other  may  predominate.  It  is  sometimes  said  that 
the  disease  may  commence  as  ataxy,  and  change  to  general  paralysis,  but 
it  is  probably  more  correct  to  say  that  there  is  a  coexistence  of  the  two 
affections,  and  the  dominance  of  the  symptoms  of  one  or  the  other. 

Of  complications  of  tabes  outside  the  nervous  system,  besides  the 
indirect  consequences  of  the  malady,  valvular  heart  disease  is  the  most 
common.  Coincident  glycosuria  occurring  in  tabes  has  been  ascribed  to 
an  affection  of  the  medulla,  but  it  is  extremely  rare. 

Diagnosis. — The  diagnosis  rests  on  the  combination  of  the  symptoms 
described.  In  the  early  stage,  the  loss  of  the  knee-jerk,  with  pains  and 
unsteadiness,  justify  the  diagnosis  of  the  commencing  affection,  providing 
we  can  exclude  toxic  peripheral  neuritis,  diabetes,  diphtheritic  palsy,  and  a 
lesion  of  the  anterior  horns  or  nerve  roots.  The  diagnostic  value  of  the 
loss  of  the  knee-jerk  can  hardly  be  overrated.  It  is  probably  never  absent 
in  health,  and  in  cases  of  disease  in  which  the  knee-jerk  is  present,  the 
diagnosis  of  tabes  is  only  justified  by  distinct  and  characteristic  inco- 
ordination. In  the  few  cases  of  this  kind  that  have  been  observed,  the 
knee-jerk  has  been  usually  unequal  on  the  two  sides,  or  has  been  entirely 
lost  on  one.  The  loss  of  the  reflex  is  also  of  great  diagnostic  importance, 
but  since  it  is  not  always  lost  in  tabes,  the  negative  significance  of  the 
normal  reflex  is  far  less  than  the  positive  significance  of  its  loss.  Its  loss 
is,  moreover,  so  often  due  to  preceding  syphilis,  that  it  should  always 
suggest  this  antecedent. 

There  are  certain  diseases  with  which  tabes  is  especially  liable  to  be 
confounded.  One  of  these  is  multiple  alcoholic  neuritis,  especially  that 
variety  which  is  known  as  alcoholic  pseudo-tabes,  in  which  the  paralytic 
symptoms  of  the  ordinary  form  of  multiple  neuritis  may  not  be  present. 
An  altered  electrical  reaction  may  be  found  in  the  muscles,  however,  and 
there  is  generally  marked  muscular  tenderness,  and  neither  of  those 
symptoms  is  present,  as  a  rule,  in  tabes,  nor  are  the  pains  of  a  "  lightning  " 
character,  and  the  sphincters  are  not  affected.  The  pupils  act  normally, 
and  a  history  of  alcoholism,  as  well  as  an  improvement  when  alcohol  is 
withdrawn,  may  help  the  diagnosis. 

When  the  symptoms  and  lesions  of  tabes  are  combined  with  those  of 
general  paralysis  of  the  insane,  it  may  be  doubtful  in  which  category  a 
case  should  be  placed.     The  question  is  really  one  of  the  preponderance 
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of  symptoms  of  one  or  other  malady,  and  in  most  cases  the  symptoms  of 
general  paralysis  become  more  pronounced  as  time  goes  on,  or  the  spinal 
symptoms  pass  into  the  background.  All  common  forms  of  paraplegia 
are  distinguished  by  the  early  loss  of  power,  and  the  persistence,  often 
increase  of  the  knee-jerk,  and  the  occurrence  of  a  clonus.  If  weakness 
supervenes  in  tabes,  it  is  usually  late  in  the  course  of  the  disease,  and  if 
the  knee-jerk  has  been  once  lost,  it  is  not  as  a  rule  reproduced  by  secondary 
lesions  of  the  cord.  The  same  distinctions  usually  suffice  to  recognise  the 
combined  form  of  paralysis  and  inco-ordination  which  has  been  termed 
ataxic  paraplegia.  Acute  lesions  of  the  cord  may  produce  inco-ordination 
and  pain,  but  the  suddenness  of  the  onset  and  the  limitation  of  the 
symptoms  are  generally  sufficient  to  distinguish  such  a  condition.  Ataxy 
in  one  limb  may  also  be  produced  by  a  tumour  growing  in  the  posterior 
column,  but  all  such  cases  present  the  characters  of  a  focal  lesion  with 
random  consequences.  In  diphtheritic  paralysis,  in  which  the  history  of 
the  sore  throat  is  not  clear,  the  loss  of  the  knee-jerk  may  cause  tabes  to 
be  suspected,  but  the  nature  of  such  a  case  is  almost  always  rendered  clear 
by  the  paralysis  of  accommodation  and  of  the  palate,  which  precede  the 
ataxy.  When  the  dorsal  region  of  the  cord  is  chiefly  affected,  the 
severity  of  the  pains  in  the  trunk  may  lead  to  suspicion  of  disease  of  the 
vertebral  bones,  but  in  the  latter  the  pain  is  local  and  fixed,  and  is 
characteristically  increased  when  the  patient  moves.  The  most  frequent 
mistake  is  made  in  regard  to  the  pains,  which,  especially  when  influenced 
by  weather,  are  mistaken  for  rheumatism,  or  for  sciatica  when  referred  to 
the  region  of  the  sciatic  nerve.  The  only  organic  intracranial  disease  with 
which  tabes  may  be  confounded,  is  tumour  of  the  cerebellum.  In  some 
cases  of  tabes,  the  unsteadiness  resembles  that  of  cerebellar  origin.  Loss 
of  the  knee-jerk  is  strongly  in  favour  of  tabes,  for,  in  cerebellar  tumour, 
increase  of  jerk  is  the  rule,  and  loss  is  only  to  be  regarded  as  not  incom- 
patible. Anaesthesia  and  lightning  pains  are  conclusive  evidence  of  the 
spinal  disorder,  while,  in  cerebellar  tumour,  occipital  headache  is  almost 
invariable,  and  considerable  optic  neuritis  extremely  common.  The 
various  visceral  crises  are  not  uncommonly  mistaken  for  primary  disorders 
of  the  deranged  organs. 

Prognosis. — Arrest  of  the  disease  is  frequent,  and  considerable 
improvement  is  not  rare.  In  the  first  stage  the  disease  often  becomes 
stationary.  When  ataxy  is  developed,  the  prospect  of  arrest  is  less  than 
in  the  first  stage,  but  is  still  considerable.  When  the  third  stage  is 
reached,  the  likelihood  of  improvement  is  far  less.  On  the  other  hand, 
in  some  cases  the  malady  increases  in  spite  of  every  effort,  and  even  when 
there  is  permanent  arrest,  it  is  rare  for  all  symptoms  to  disappear.  The 
knee-jerk  generally  remains  absent ;  often  attacks  of  pain  continue  to 
occur.  The  fact  of  preceding  syphilis  has  little  influence  on  the  prognosis. 
Only  when  the  symptoms  have  developed  rapidly,  and  the  syphilis  is 
recent,  is  there  some  ground  to  anticipate  good  from  antisyphilitic  treat- 
ment. In  most  cases  the  only  trustworthy  guide  to  prognosis  is  the 
observed  tendency  of  the  individual  case.  Diminution  of  the  pain  is  a 
good  sign,  if  other  symptoms  are  stationary.  It  is  often,  however,  a  solace 
to  the  patient  to  know  that  the  persistence  of  the  pains  does  not  mean  pro- 
gress in  the  disease.  The  optic  nerve  atrophy  is  usually  progressive,  but 
not  invariably.  Curiously  enough,  the  occurrence  of  optic  nerve  atrophy 
makes  the  prognosis  as  to  the  spinal  symptoms  better.  In  most  cases  of 
atrophy  the  spinal  lesion  remains  in  the  first  stage. 
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Treatment. — In  this  disease  treatment  often  has  a  distinct  influence 
not  only  on  the  leading  symptoms,  but  apparently  also  in  determining  the 
arrest  of  the  disease.  The  first  care  should  be  to  secure  freedom  from, 
excessive  mental  work,  anxiety,  and  physical  fatigue.  Absolute  rest  is 
often  useful  for  a  week  or  two  at  the  commencement  of  the  treatment. 
Care  should  be  taken  to  avoid  fatigue,  risk  of  falls,  and  exposure  to  cold. 
A  sea  voyage  may  be  useful  in  cases  that  are  already  stationary,  but  under 
other  conditions  a  voyage  often  does  harm  rather  than  good.  The 
digestive  organs  should  be  kept  in  careful  order,  and  food  should  be  light, 
wholesome,  and  easily  digested.  Alcoholic  excess  is  especially  harmful, 
and  sexual  excess  is  also  most  injurious.  Smoking  should  be  either 
avoided,  or  restricted  to  small  amount. 

The  influence  of  drugs  on  the  disease  is  unquestionable.  There  is  no 
specific  for  the  malady,  and  the  influence  of  drugs  is  variable,  that  which 
seems  to  do  much  good  in  one  case  having  no  influence  on  another.  The 
influence  of  antisyphilitic  agents  is  distinct  only  in  rare  cases,  chiefly  in 
cases  in  which  the  symptoms  have  developed  rapidly,  and  the  syphilis  is 
recent.  But  so  widely  spread  is  the  opinion  that  every  consequence  of 
syphilis  is  amenable  to  treatment,  that  it  is  often  well  to  avoid  the 
suspicion  of  neglect,  and  even  to  clear  the  therapeutic  ground  by  a  course 
of  iodide  of  potassium  for  five  or  six  weeks.  Very  small  doses  of  mercury 
may  also  be  given  for  a  longer  time,  and  may  often  be  conveniently 
combined  with  other  drugs.  It  seems  sometimes  to  have  a  tonic  influence^ 
but  in  late  cases,  and  in  all  the  late  nerve  degenerations  that  follow 
syphilis,  energetic  mercurial  treatment  only  does  harm.  The  drugs 
which  are  most  useful  in  tabes  are  arsenic,  iron,  quinine,  aluminium,  nux 
vomica,  strychnine,  nitrate  of  silver,  Calabar  bean,  belladonna,  ergot,  and 
phosphorus.  Arsenic  and  chloride  of  aluminium  are  certainly  those  which 
most  frequently  do  distinct  good,  and  they  may  be  given  in  combination,, 
the  chloride  of  aluminium  in  doses  of  2  to  4  gr.,  three  tunes  a  day. 
Counter-irritation  of  the  spine,  most  safely  effected  by  the  thermo-cautery, 
is  sometimes  useful,  chiefly  in  cases  in  which  there  is  a  tendency  for  the 
symptoms  to  increase,  or  in  which  there  is  spinal  pain  or  tenderness. 
It  probably  acts  by  lessening  any  secondary  inflammation.  Of  special 
symptoms  requiring  treatment,  pains  are  the  most  important.  The  most 
useful  agents  for  relieving  paroxysms  are  antipyrin,  acetanilide,  or 
phenacetin.  Hypodermic  injections  of  cocaine  generally  arrest  for  hours 
pains  that  are  superficial  in  character.  The  quantity  injected  should  be, 
in  the  first  instance,  not  more  than  y^.  gr.,  but  may  be  increased  to  ^  or 
even  \.  Superficial  pain  is  also  relieved  by  local  application  of 
chloroform,  and  occasionally  the  pains  are  lessened  by  a  warm  bath. 
Paroxysmal  visceral  symptoms  often  yield  to  one  or  other  of  the  agents 
which  relieve  the  pains,  but  when  severe,  morphine  alone  mitigates  their 
intensity.  Slight  gastric  crises  may  be  relieved  by  sinapisms  to  the 
epigastrium  and  the  neck.  Nitrite  of  amyl  and  nitroglycerin  may  relieve 
laryngeal  spasm.  Weakness  of  the  bladder  is  sometimes  lessened  by 
nux  vomica  or  strychnine,  and  the  latter,  given  hypodermically,  seems  to 
have  marked  influence  in  certain  cases.  Nocturnal  passage  of  urine  is 
occasionally  arrested  by  belladonna.  Blisters  or  sores  on  the  feet  should 
receive  careful  local  treatment,  and  the  patient  should  be  cautioned  never 
to  cut  a  corn,  as  a  perforating  ulcer  is  not  infrequently  set  up  by  a  corn 
being  cut  too  deeply.  Attention  to  the  bladder  is  most  important.  If 
there  is  any  reason  to  believe  that  the  bladder  is  imperfectly  emptied,  a 
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-catheter  should  be  passed,  and  if  residual  urine  is  found  to  be  present,  a 
catheter  should  be  used  systematically,  and  the  bladder  washed  out  every 
day  or  every  other  day.  Death  occurs,  in  many  instances,  from  the 
consequence  of  unsuspected  retention.  The  employment  of  systematic 
movements  of  the  limbs,  as  elaborated  by  Fraenkel,  is  of  undeniable  utility. 
Electricity  has  little  influence  on  the  chief  symptoms  of  tabes.  Faradisa- 
tion of  the  skin  may  occasionally  be  useful  for  relieving  the  defect  of 
•cutaneous  sensibility ;  and  faradisation  to  the  epigastrium  or  perineum 
may  occasionally  be  useful  when  the  bladder  or  its  sphincter  is  weak. 
Nerve  stretching,  which  was  fashionable  a  few  years  ago,  is  now  never 
used  in  the  treatment  of  tabes.  Treatment  by  suspension,  more  recently 
introduced,  may  be  said  to  be  similarly  obsolete. 

HEEEDITAEY  ATAXIA. 

8yn.,  Friedreich's  Ataxy. 

This  disease,  known  also  as  hereditary  ataxy,  is  named  after  the  Heidel- 
l3erg  professor  who  first  described  it  in  1861.  In  some  cases  which  came 
Tinder  his  notice  he  recognised  a  close  resemblance  to  the  condition  then 
Tecently  described  by  Duchenne  under  the  name  of  locomotor  ataxy. 
These  cases,  however,  differed  particularly  in  that  there  was  evidence  of 
the  presence  of  the  same  condition  in  more  than  one  member  of  the  family, 
and  that  there  was  an  absence  of  any  sensory  impairment. 

Etiology. — The  important  point  is  the  tendency  manifest  in  the 
great  majority  of  instances  for  the  affection  to  attack  more  than  one 
member  of  the  same  family.  Alcoholic  over-indulgence  and  syphilis  in  the 
parents  have  each  been  invoked  as  possible  factors  in  the  causation,  and  the 
■evidence  of  the  presence  of  one  or  other  of  these  conditions,  sometimes  of 
both,  has  been  in  many  instances  indisputable.  On  the  other  hand,  there 
is  nothing  hke  conclusive  proof  of  the  constant  presence  of  either  or  both. 
Two  particular  diseases,  diphtheria  and  smallpox,  have  been  supposed  to  be 
p)eculiarly  efficacious  in  evoking  the  early  symptoms. 

Pathology  and.  morbid  anatomy. — The  characteristic  lesion 
found  post-mortem  has  been  a  sclerosis,  widespread,  affecting  especially 
the  posterior  columns,  but  in  a  less  degree  also  the  lateral  and  anterior. 
The  cells  in  Clarke's  column  have  also  been  found  atrophic.  But  a  peculiar 
smallness  of  the  spinal  cord  has  also  been  noticed  in  several  of  the  cases, 
a  condition  noted  by  Friedreich  himself.  Besides  this  evidence  of  defective 
development  in  the  spinal  cord,  it  has  also  been  observed  that  the  cere- 
bellum in  some  cases  was  not  so  well  developed,  the  condition  supposed 
to  underlie  the  manifestations  of  Marie's  hereditary  cerebellar  ataxy.  In 
one  of  Menzel's  cases  there  was  degeneration  of  the  posterior  columns,  of 
the  lateral  and  anterior,  but  there  was  also  degeneration  of  the  hypo- 
glossal and  facial  nuclei,  and  atrophy  of  the  cerebellum,  pons,  and  oUvary 
bodies.  The  atrophy  of  the  cerebellum  was  associated  with  a  deficiency  of 
the  cells  of  Purkinje.  A  case  similar  in  its  clinical  aspects  to  that  of 
Menzel,  and  almost  identical  as  regards  the  cerebellar  changes,  the  cord 
showing  no  alteration,  was  described  several  years  ago  by  Eraser  and 
Coats  of  Glasgow.  This  case  may  be  regarded  as  a  connecting  link 
between  these  two  types,  and  whether  future  observation  will  be  able  to 
hridge  over  whatever  small  gulf  remains  between  those  cases  and  cases  of 
Friedreich's  ataxy,  it  is  impossible  to  say.     It  seems  likely,  however,  that 
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at  no  veiy  distant  time  it  may  be  possible  to  demonstrate  that  all  belong^ 
to  a  group  of  cases  in  which  there  is  defective  development,  and  consequent 
liability  to  early  decay,  of  the  nervous  system,  especially  on  its  afferent 
side,  and  that  the  slight  differences  between  them  are  dependent  upon  the 
defect  being  manifested  in  different  degrees  in  different  parts  of  the  same 
system. 

Symptoms. — The  onset  is  usually  marked  by  difficulty  and  un- 
certainty in  walking.  In  standing,  the  feet  are  placed  widely  apart  and 
the  eyes  are  fixed  on  the  ground,  the  attitude  imparting  to  the  patient  an 
aspect  of  pre-occupation.  This  difficulty  usually  commences  before  10,  and 
gradually  becomes  greater,  until  at  length  the  patient  is  unable  to  walk  with- 
out support,  finally  unable  to  walk  at  all,  or  even  to  stand.  With  the  in- 
creasing difficulty  in  walking,  there  is  also  a  loss  of  rhythm  and  regularity  in 
utterance  and  phonation.  The  final  syllables  in  words  are  clipped,  and  a  cer- 
tain explosive  character  is  imparted  to  the  articulation.  Speech  proper  does 
not  suffer,  and  intelligence  may  remain  unimpaired.  The  movements  of  the 
hands  also  become  coarsely  tremulous  and  uncertain,  but  the  lightning  pains 
so  characteristic  of  tabes  are  never  present,  although  slight  cramplike  pains, 
or  even  actual  cramp,  is  occasionally  complained  of.  The  sphincters  are  un- 
impaired, except  for  occasional  slight  weakness,  and  there  is  no  sensory 
affection  or  trophic  disturbance.  With  difficidty  in  walking  there  is 
frequently  associated  development  of  deformity  in  the  foot,  pes  cavus,  and 
also  of  lateral  curvature.  The  pupillary  reaction  is  not  interfered  with,  and 
there  is  no  optic  atrophy.  The  deep  reflexes  are  abolished,  not  only  the 
knee-jerk,  but  also  the  wrist  and  elbow-jerks.  Occasionally,  however,  in 
cases  of  Friedreich's  ataxy,  otherwise  characteristic,  the  knee-jerk  has  been 
found  present.  Examination  of  the  heart  usually  reveals  the  presence 
of  a  distinct  murmur.  A  few  years  ago,  from  a  consideration  of  several 
different  cases,  Marie  concluded  that  there  exists  a  type  of  disease  in  many 
points  resembling  Friedreich's  ataxy.  This  he  named  hereditary  cerebellar 
ataxy,  and  he  regarded  the  symptoms  as  the  result  of  some  congenital 
defect  in  the  cerebellum.  The  ataxy,  the  articulatory  difficulty,  the 
frequent  presence  of  nystagmus,  and  the  fact  that  more  than  one  member  of 
the  family  might  suffer,  suggested  a  close  resemblance  to  Friedreich's 
disease,  yet  the  occasional  presence  of  the  Argyll  Eobertson  pupil,  the  not 
unusual  occurrence  of  optic  atrophy,  and  the  invariable  exaggeration 
of  the  knee-jerk,  form  important  points  of  distinction.  The  onset  of 
symptoms  also  in  this  disease  was  usually  at  a  much  later  date  than  in 
Friedreich's  ataxy.  A  remarkable  series  of  cases  described  by  Sanger 
Brown  probably  belongs  to  this  class.  ISTonne  and  Menzel  have  also 
described  similar  conditions,  but  in  Nonne's  case  ocular  movements  were 
impaired,  speech  was  loud,  nasal,  and  explosive,  and  there  was  mental 
weakness.  Other  observers  have  described  cases  of  hereditary  infantile 
spastic  paraplegia,  in  which  the  symptoms  are  merely  those  of  lateral 
sclerosis,  and  there  is  neither  the  ataxy  nor  the  deformities  which  are 
described  in  association  with  Friedreich's  disease. 

Diagnosis. — To  any  one  unfamiliar  with  the  disease,  the  diagnosis  is 
difficult.  The  early  age,  the  absence  of  characteristic  pain,  and  of  the  affec- 
tion of  the  pupil,  suffice  to  distinguish  the  disease  from  ordinary  tabes 
dorsalis.  In  many  points  it  presents  a  close  resemblance  to  the  ataxic 
paraplegia  of  Gowers,  but  in  the  latter  also  the  age  at  which  the  symp- 
toms commence  is  usually  much  more  advanced  than  it  is  in  cases  of 
Friedreich's  ataxy.     Disseminated  sclerosis  offers  some  resemblances,  but 
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the  exaggeration  of  the  reflexes  and  the  absence  of  deformities  are  usually 
sufficient  to  distinguish  the  two.  Eeliance  must,  as  a  rule,  be  placed  on 
the  general  picture  presented,  and  attention  in  any  doubtful  case  particu- 
larly directed  to  the  family  history,  the  state  of  the  deep  reflexes,  and  the 
presence  or  absence  of  deformities. 

Prognosis. — This  is  necessarily  bad.  There  is  no  immediate  danger 
to  life,  the  patients  often  live  for  many  years  after  they  become  completely 
helpless;  but  arrest  of  the  process,  far  less  improvement,  is,  with  our 
present  knowdedge  and  resources,  scarcely  to  be  expected. 

Treatment. — This  chiefly  consists  in  attention  to  general  health  and 
to  the  symptoms  as  they  arise.  The  anaemia  is  usually  benefited  by  the 
administration  of  iron  and  arsenic,  and  there  is  no  contra-indication  to 
strychnine,  which  often  does  good,  by  improving  the  patient's  appetite  and 
general  condition.  The  cramps  are  usually  not  so  severe  as  to  call  for  any 
treatment  except  gentle  rubbing.  It  is  doubtful  if  much  good  is  effected 
by  dividing  the  tendons  of  the  muscles  whose  contraction  produces  the 
foot  deformity. 

ATAXIC  PARAPLEGIA. 

This  seems  the  most  accurate  designation  for  a  disease  of  the  spinal 
cord  which  presents  a  combination  of  the  symptoms  of  paraplegia  and 
ataxy.  It  consists  of  combined  changes  of  the  posterior  and  lateral 
columns. 

Etiology. — Neurotic  heredity  can  be  traced  in  about  one-tenth  of 
the  cases.  A  history  of  syphilis  is  rare.  The  disease  usually  commences 
between  30  and  40,  and  affects  males  more  than  females.  Exposure  to 
cold  and  severe  exertion  have  been  apparent  exciting  causes,  and  a  severe 
concussion  of  the  spine  and  great  sexual  excess  have  preceded  the 
symptoms  by  a  few  months.  In  many  cases  no  distinct  cause  can  be 
discovered. 

Morbid  anatomy. — In  all  cases  the  spinal  cord  has  presented 
sclerosis  of  both  posterior  and  lateral  columns,  usually  less  intense  in 
the  lumbar  than  in  the  dorsal  region.  In  rare  cases  the  whole  posterior 
column  in  the  lumbar  region  is  diseased,  but  that  part  of  the  external 
column  near  the  commissure,  and  near  the  neck  of  the  posterior  horn, 
usually  remains  free.  When  the  degeneration  is  considerable,  the 
posterior  median  columns  in  the  upper  part  of  the  cord  may  present  the 
usual  ascending  degeneration  of  secondary  origin. 

The  degeneration  in  the  lateral  columns  is  also  variable  in  extent 
and  position,  and  may  not  be  strictly  limited  to  a  single  system  of  fibres. 
The  pyramidal  tracts,  however,  are  chiefly  affected,  but  the  mixed  zone 
of  the  lateral  columns,  the  lateral  limiting  layer,  and  even  the  direct 
cerebellar  tract,  may  be  invaded.  The  direct  pyramidal  tract  may  be 
affected  as  well  as  the  lateral,  and,  as  in  most  other  degenerative  diseases 
of  the  cord,  there  may  be  some  increase  of  connective  tissue  in  the 
unaffected  colunnis.  As  a  rule,  the  membranes  and  the  grey  matter  have 
appeared  normal,  and  the  muscles  have  been  found  normal. 

Pathology. — The  double  lesion  in  the  posterior  and  lateral  columns 
supplies  an  explanation  of  the  symptoms  which  characterise  the  disease. 
The  fact  that  the  lumbar  root  zone  is  unaffected  accounts  for  the 
integrity  of  the  muscle  reflex  action.  The  only  recognisable  lesion  that 
can  be  regarded  as  the  cause  of  the  paralysis  is  the  degeneration  of  the 
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pyramidal  tract.  The  variations  in  the  amount  of  disease,  which  does  not 
always  correspond  to  the  degree  of  palsy,  may  be  caused  by  degeneration 
of  the  termination  of  the  fibres,  which  may  be  much  greater  than  that  of 
the  fibres  higher  up  the  cord.  The  chief  pathological  diificulty  arises  from 
the  fact  that  the  morbid  process  may  extend  beyond  the  limit  of  the  tracts 
chiefly  diseased.  Its  tendency  to  assume  this  diffuse  character  has  led 
some  observers  to  regard  it  rather  as  a  chronic  myelitis  than  as  a  system  of 
degeneration.  It  may  occupy  an  intermediate  position.  Sometimes  the 
primary  morbid  tendency  may  be  doubled,  involving  both  the  nerve 
elements  and  the  interstitial  tissue. 

Symptoms. — The  symptoms  are  usually  low  in  onset,  and  in  the 
early  stage  resemble  those  of  spastic  paraplegia,  with  the  addition  of 
unsteadiness.  The  legs  suffer  first,  and  often  alone ;  the  weakness  may 
be  slight,  is  often  greatest  in  the  flexors  of  the  knee  and  hip,  but 
frequently  more  in  one  leg  than  in  the  other.  The  unsteadiness  is  distinct 
when  the  feet  are  placed  close  together,  and  inco-ordination  also  is 
revealed  by  the  patient's  gait.  Lightning  pains  are  almost  always  absent- 
Dull  pain  in  the  sacral  region  of  the  spine  in  often  an  early  symptom. 
Girdle  pain  is  rare,  and  as  a  rule  there  is  no  impairment  of  sensibility. 
Keflex  action  from  the  sole  may  be  normal  or  increased,  but  the  cremas- 
teric and  abdominal  reflexes  are  sometimes  lost.  The  knee-jerk  is  quick 
and  extensive,  and  there  is  generally  a  distinct  rectus  clonus.  The  foot 
clonus  is  also  commonly  to  be  obtained,  and  if  the  arms  are  affected,  the 
myotatic  excess  is  shown  in  those  limbs  also.  There  may  be  con- 
spicuous ataxy  of  the  hands,  and  a  tendency  to  cramp-like  spasm  on  an 
attempt  to  use  them.  Sexual  power  is  often  early  lost  in  the  disease; 
the  sphincters  may  be  impaired,  and  inability  to  empty  the  bladder  is  apt 
to  develop  insidiously.  The  iris  usually  acts  normally,  but  occasionally 
the  light  reflex  is  lost  while  accommodation  persists,  and,  on  the  other  hand, 
accommodation  may  be  lost  while  a  normal  reaction  to  light  remains. 
Optic  nerve  atrophy  is  rare,  and  the  external  ocular  muscles  are,  as  a 
rule,  unaffected,  except  that  nystagmus  is  frequently  present  on  move- 
ment of  the  eyes.  Slight  articulatory  impairment  is  not  uncommon,  and 
there  are  occasionally  tremulous  movements  of  the  face,  resembling  those  of 
general  paralysis.  With  increasing  weakness,  the  aspect  of  the  patient 
comes  to  be  that  of  spastic  paraplegia.  The  motor  weakness  may  go  on 
to  complete  paralysis.  In  spite  of  the  progress  of  the  weakness,  sensation 
remains  unimpaired,  and  the  cranial  nerves  do  not  suffer.  Among  com- 
plications, the  most  important  are  mental  changes,  like  those  of  general 
paralysis,  slight  muscular  atrophy,  and  arthritis  of  doubtful  significance. 

Diagnosis  and  prognosis. — The  condition  of  the  knee-jerk  dis- 
tinguishes it  sufiiciently  from  tabes,  and  there  is  not  the  loss  of  power 
in  that  disease  which  is  found  in  ataxic  paraplegia.  The  resemblance  to 
primary  spastic  paraplegia  is  close,  but  the  presence  of  inco-ordination,  or  a 
history  of  it,  is  usually  a  sufficient  distinction.  In  cases  in  which  this  may 
be  slight,  the  diagnosis  may  be  difficult.  So-called  hereditary  ataxy  presents 
a  close  resemblance  to  this  disease,  and  is  probably  intermediate  between 
it  and  true  tabes.  It  is  distinguished  by  its  occurrence  in  several  members 
of  a  family,  and  by  the  loss  of  the  knee-jerk,  as  well  as  by  the  presence  of 
nystagmus  and  the  characteristic  impairment  of  articulation.  The 
distinction  from  diffuse  or  focal  chronic  myelitis  will  be  evident  from 
what  has  been  said  in  reference  to  the  morbid  anatomy.  A  tumour  in  the 
middle  lobe  of  the  cerebellum  may  cause  symptoms  similar  to  those  of 
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ataxic  paraplegia ;  but  the  weakness  in  the  legs  is  never  great  in 
cerebellar  tumour,  and  occipital  headache  vomiting  and  optic  neuritis 
are  present  in  most  cases.  In  ataxic  paraplegia  this  is  similar  to  that  in 
the  spastic  form,  and  depends  on  similar  considerations,  which  need  not 
be  repeated. 

Treatment. — Treatment  of  ataxic  paraplegia  is  the  same  as  that  of 
allied  diseases,  and  the  reader  is  referred  to  the  section  on  treatment  in 
the  article  on  Spastic  Paraplegia. 


SCLEEOSIS  FEOM  TOXIC  BLOOD  STATES. 

Toxic  blood  states  have  recently  been  recognised  as  the  cause  of  sclerosis 
■of  the  cord.  Diabetes  has  been  shown  by  Williamson  to  be  occasionally 
associated  with  posterior  sclerosis.  Liehtheim  and  others  have  pointed 
•out  the  occurrence  of  widespread  sclerosis  in  association  with  pernicious 
anaemia  and  analogous  conditions,  and  Putnam  has  demonstrated  the 
occm-rence  of  similar  sclerosis  in  connection  with  enfeeblement  in  persons 
past  middle  life. 

Morbid  anatomy  and  pathology. — There  is  usually  widespread 
sclerosis  in  the  lateral,  anterior,  and  posterior  columns,  most  marked  in  the 
cervical  region,  least  marked  in  the  lumbar,  and  not  affecting  any  except 
the  lowest  part  of  the  medulla.  The  sclerosis  apparently  consists  in  a 
parenchymatous  degeneration  of  the  nerve  elements  and  consequent 
thickening  and  increase  of  the  neuroglia.  There  is  a  marked  increase  in 
the  number  of  vessels  in  the  affected  region,  but  no  definite  infiltration 
of  the  surrounding  tissue.  It  may  be  that  in  some  cases  sclerotic  foci 
may  exist,  the  result  of  haemorrhage  from  the  vessels  whose  walls  are 
altered,  usually  thickened.  The  cause  of  the  sclerosis  is  probably  some 
toxic  blood  condition.  The  changes  in  pellagra,  an  admittedly  toxic 
disease,  are  similar  in  character  and  distribution.  Sclerotic  foci,  as  a  re- 
sult of  haemorrhages,  may  account  for  the  occasional  departure  from  true 
symmetry,  of  the  sclerosis  which  is  found  in  these  cases.  All  the  appearances, 
however,  point  to  the  presence  of  some  toxic  blood  state  as  the  intimate 
cause.  That  it  is  not  myelitic  in  nature  is  shown  by  the  absence  of 
degenerative  changes,  secondary  to  foci  of  inflammation,  and  by  the  absence 
of  exudation. 

Symptoms. — Difficulty  and  uncertainty  in  walking  usually  succeed  a 
period  of  bad  health.  Sharp  pains  occasionally  occur,  the  knee-jerks  at  first 
are  normal  or  diminished  and  may  differ  on  the  two  sides,  occasionally  they 
are  early  lost,  sometimes  exaggerated.  The  weakness  gradually  increases, 
and  sensory  impairment  may  occur.  There  may  be  marked  rigidity,  and 
the  arms  may  be  affected.  The  signs  of  pernicious  anaemia — enlarged 
spleen,  altered  blood,  etc. — are  not  a  necessary  accompaniment  of  the 
condition,  which  usually  ends  fatally  through  exhaustion,  or  it  may  be  by 
the  secondary  effects  of  cystitis. 

Diagnosis  and  prognosis. — The  cases  occasionally  resemble  con- 
ditions of  toxic  peripheral  neuritis.  The  most  frequent  resemblance, 
however,  is  to  ataxic  paraplegia,  and  undoubtedly  some  cases  described 
as  ataxic  paraplegia  have  been  of  the  nature  of  the  cases  under  notice. 
Occasionally,  in  cases  in  which  the  knee-jerk  is  lost,  there  is  a  close 
resemblance  to  tabes  dorsalis.  There  is,  however,  no  pupil  change,  and 
affection   of  the  sphincters,  if  it  occur,  is  late,  and  the  pains  are  not 
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characteristic.  The  prognosis  is  unfortunately  bad.  In  some  cases, 
however,  there  has  been  at  least  temporary  improvement,  and  it  is  possible 
that  occasionally  this  might  become  permanent.  This  is  particularly  the 
case  if  ana?mia  is  obtrusive. 

Treatment. — Attention  to  general  nutrition  is  necessary ;  iron  and 
arsenic  are  useful,  if  there  is  distinct  anaemia.  Bedsores,  cystitis,  and  other 
complications  must  be  treated  secundum  artem,  and  pain  must  be  relieved, 
if  necessary,  by  opium  or  morphine. 


SYEINGOMYELIA. 

Etiology  and  morbid  anatomy. — Cavities  in  the  spinal  cord  are 
met  with  at  all  ages,  and  those  which  present  certain  features  or  cause 
certain  symptoms  are  now  known  by  the  above  term.  The  term  is  apphed 
to  all  cavities  in  the  cord  with  well-defined  Hmits,  but  the  majority  of  these 
are  surrounded  by  a  layer  of  embryonal  neuroglial  tissue,  and  outside  these 
the  white  substance  of  the  cord  is  deficient  in  amount.  Wherever  met 
with,  such  a  condition  stamps  the  cavity  as  congenital,  because  this  normal 
material  is  due  to  a  persistence  of  the  embryonal  tissue  from  which  the 
cord  is  developed.  Moreover,  the  cord  sometimes  suffers  serious  damage 
from  pressure,  owing  to  the  distension  of  the  cavity  by  the  Hquid  which 
accumulates  within  it,  or  by  the  growth  of  adjacent  tissue.  The  condition 
is  not  rare,  but  is  often  overlooked,  especially  in  its  slighter  forms.  The 
term  hydromyelia  is  appHed  to  the  simpler  forms,  in  which  the  cavity  is 
merely  a  dilated  central  canal.  But  as  there  is  no  real  difference  between 
this  variety  and  others,  the  term  is  unnecessary  and  even  misleading.  In 
the  process  of  development  of  the  cord,  the  central  canal  ultimately  lies  in 
the  anterior  part  or  middle  of  the  grey  commissure.  It  may  persist 
through  life  as  a  cavity,  or  as  a  slit  hned  with  epithehum.  Around  the 
canal  there  are  usually  many  nuclear  elements,  and  these  frequently  fill 
up  the  lumen  of  the  canal,  so  that  its  position  may  be  indicated  only  by  a 
mass  of  cellular  elements.  The  obliteration  of  the  canal  often  occurs  early 
in  life,  and  is  no  evidence  of .  any  morbid  process.  It  may  also  be  found 
obliterated  in  one  part  of  the  cord,  and  patent  in  another.  Syringomyelia 
occurs  chiefly  in  the  cervical  and  upper  dorsal  regions  of  the  cord.  Occa- 
sionally the  canity  exists  through  the  whole  length  of  the  cord.  In  the 
simple  condition,  the  morbid  change  presents  the  two  features  already 
mentioned — a  quantity  of  tissue,  translucent  in  aspect,  persistent  embryonal 
tissue,  and  a  cavity  due  to  imperfect  contraction  of  the  canal.  This  change 
is  always  confined  to  the  posterior  half  of  the  cord,  and  usually  to  the 
posterior  columns,  which,  in  the  process  of  development,  are  the  last  to  be 
formed.  When  a  persistent  tissue  is  considerable  in  quantity,  breaking 
down  may  occur,  and  so  a  new  cavity  arise,  or  an  enlargement  of  the 
primary  one.  It  will  thus  be  seen  that  the  ca^vity  may  be  distinct  from 
the  canal,  and  in  some  cases  the  abnormal  tissue  around  it  is  very  small  in 
amount. 

The  cavities  in  the  adult  cord  present  many  varieties.  The  most 
common  form  resembles,  in  its  essential  features,  the  congenital  condition, 
and  it  is  practically  certain  that  the  two  forms  are  really  the  same,  and 
that  the  form  met  with  in  adults  is  the  congenital  condition  persisting 
until  later  life.  The  chief  difference  lies  in  an  apparent  increase  of  the 
gliomatous  tissue,  by  a  process  of  growth,  and  the  consequently  greater 


DISEASES  OF  THE  SPINAL  CORD.  651 

damage  to  the  other  parts  of  the  cord  by  the  distension  of  the  cavity. 
This  damage  involres  most  the  nearer  and  less  resisting  parts.  The  grey 
substance  therefore  suffers  in  greatest  degree,  the  white  columns  to  a 
less  but  variable  extent.  As  the  simplest  condition,  we  may  have  a 
dilatation  of  the  central  canal,  surroimded  by  gliomatous  tissue,  disposed 
as  in  congenital  cases.  This  tissue  is  often  more  abundant,  and  forms  a 
more  distinct  mass  lower  down  the  cord,  below  the  cavity. 

It  has  been  pointed  out  that  in  the  congenital  cases  a  process  of 
growth  must  take  place  in  the  persistent  embryonal  tissue,  to  account  for 
some  of  the  conditions  met  with.  Hence  it  is  not  surprising  that  in  many 
cases  the  growth  shoidd  attain  the  dimensions  and  assume  the  characters 
of  a  positive  tumour.  In  most  cases  the  tumour  has  been  central  in 
position,  and  had  the  structure  of  a  glioma.  It  has  occupied  a  large 
portion  of  the  area  of  the  cord  at  a  certain  part,  and  it  is  not  surprising 
that  the  condition  of  syringomyeha,  even  if  congenital  in  origin,  should  be 
frequently  associated  with  definite  tumours,  more  especially  since,  as  has 
been  pointed  out  elsewhere,  sarcomata  may  grow  from  the  tissue  around 
the  central  canal. 

The  posterior  cornu  is  not  an  uncommon  seat  of  canities,  which  may 
extend  through  the  whole  length  of  the  horn ;  and,  in  one  case  of  such  a 
canity,  haemorrhage  occurred  into  the  cervical  region  of  the  cord,  and  the 
ca\dty  referred  to  in  the  posterior  horn  was  filled  with  blood  throughout 
the  entire  length  of  the  cord;  Such  a  condition  suggests  the  possibihty  of 
certam  obscure  cases  of  spinal  cord  disease  being  of  this  nature,  namely, 
hsemorrhage  into  a  congenital  canity. 

In  the  conditions  referred  to,  definite  limited  regions  of  the  cord  have 
been  involved  through  a  considerable  vertical  extent.  The  changes  are, 
however,  much  more  diffuse,  and  we  may  have,  scattered  through  the  nerve 
substance,  tracts  of  peculiar  .tissue  associated  with  ca^dties  mostly  like 
fissures,  the  whole  appearance  suggesting  an  active  and  recent  morbid 
process.  Yet  even  in  those  cases  the  probabihty  is  that  the  origin  of  the 
condition  is  congenital ;  and  one  point  in  favour  of  such  a  ^dew  is  the  fact 
that  the  morbid  changes,  as  in  other  forms  of  syringomyeha,  are  chiefly  in 
the  posterior  half  of  the  cord,  and  that  the  minute  structure  of  the  abnormal 
tissue  is  exactly  like  that  of  the  normal  gelatinous  layer  beneath  the  pia 
mater. 

The  damage  to  the  grey  matter  may  entail  alterations  in  the  related 
nerves,  and  even  in  cases  of  long  duration,  in  those  connected  with  the 
posterior  root.  In  the  peripheral  nerve  fibres  of  the  skin  and  muscles, 
changes  of  the  ordmary  chronic  degenerative  character  have  been  found 
in  cases  in  which  sensation  was  altered  or  muscles  wasted. 

Thus  these  forms  of  syringomyelia,  various  as  they  are  in  seat  and  form 
and  general  aspect,  seem  all  to  be  connected  with  ghomatous  tissue,  but  we 
are  still  ignorant  of  the  mechanism  by  which  the  defect  of  the  process 
of  development  is  brought  about.  Inflammation  of  the  embryonal  neuroglia 
at  an  early  stage  of  development  has  been  supposed  to  be  the  cause,  but 
of  this  there  is  no  real  evidence.  It  is  possible  that  more  than  one  morbid 
process  during  the  early  stage  of  development  may  cause  the  condition, 
and  that  closiure  of  the  canal  below  may  have  consequences  during  develop- 
ment which  it  has  not  at  a  later  period.  But  it  is  important  to  recognise 
the  fact  that  there  is  a  gradation  between  the  varieties,  and  that  some 
are  associated  with  developmental  defects  in  the  brain,  to  which  they  can 
only  be  related  as  the  common  expression  of  a  defect  in  the  developmental 
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tendency  of  the  germinal  tissue.     And  what  must  he  true  of  some  forms  is 
probably  true  of  most.     The  symptoms  of  the  disease  have  followed  some 
illness,  mental  shock,  anxiety,  or  traumatic  influence.     But  it  is  probable 
that  such  conditions  have  only  been  the  means  of  evoking  the  manifesta-  ' 
tions  of  pre-existing  disease. 

Symptoms. — Sometimes  there  is  no  history  of  symptoms  in  cases 
in  which  the  condition  has  been  discovered  after  death.  In  young  children, 
indeed,  it  appears  never  to  cause  any  definite  svmptoms,  when  the  disturb- 
ance of  function  is  variable,  both  in  its  incidence  and  in  its  degree.  The 
fact  that  the  lesion  is  almost  always  greater  at  the  cervical  region,  causes 
the  arms  to  be  the  most  common  seat  of  its  manifestations ;  while  the 
invasion  of  the  fourth  ventricle  by  the  associated  growth  explains  the 
involvement  of  some  of  the  cranial  nerves  that  has  been  met  with  in  a  few 
cases.  The  symptoms  usually  are  slow  in  development,  and  the  two 
leading  features  are  loss  of  sensibility — chiefly  to  pain  and  temperature — 
and  muscular  atrophy.  The  sensory  loss  is  the  earlier  and  more  constant. 
Muscular  atrophy  is  the  result  of  damage  to  the  anterior  horn;  and 
destruction  of  the  motor  nerve  cells  involves  the  degeneration  of  the 
nerves  and  the  wasting  of  the  muscles.  The  com'se  of  thermal  sensations 
is  still  quite  imknown,  but  the  only  fact  we  have — the  frequency  with 
wliich  such  sensibility  and  sensibility  to  pain  are  involved  together,  points 
to  contiguity  of  path,  and  prevents  surprise  at  the  special  affection  of  this 
form  of  sensibility  in  sp'ingomyelia.  Tactile  sensation  is  lost  only  in  rare 
cases.     Perversion  has  been  noted,  heat  being  felt  as  cold,  and  vice  vcrscl. 

Spontaneous  sensations  are  common,  doubtless  from  the  irritation  of  the 
fibres.  Pain  in  the  spines  may  be  complained  of,  and  is  probably  a  du-ect 
effect  of  the  disease.  The  loss  of  sensation  is  usually  sharply  hmited,  and 
is  as  a  rule  found  in  the  same  part  as  the  muscular  wasting,  but  more 
extensive.  The  muscular  sense  is  said  to  have  been  generally  normal  when 
tested. 

The  motor  symptoms  usually  succeed  the  sensory  loss.  "When  the  legs 
sufier,  it  is  generally  from  simple  spastic  paralysis.  The  arms  are  the 
chief  seat  of  the  muscular  wasting.  Piarely  there  is  atrophy  of  the  legs, 
similar  to  that  in  the  arms,  and  in  such  cases  the  disease  extends  into  the 
lumbar  enlargement.  Eeflex  action  in  the  legs  varies  according  to  the 
state,  the  knee-jerks  being  usually  increased,  and  foot  clonus  being  occasion- 
ally present.  Weakness  of  the  trunk  muscles  often  leads  to  lateral  curva- 
tm^e  of  the  spine,  convexity  being  usually  to  the  left.  Both  sides  usually 
suffer  together ;  a  unilateral  affection  has  been  observed,  but  is  altogether 
exceptional.  The  sphincters  may  escape,  or  they  may  be  involved.  Trophic 
disturbances  in  the  extremities  are  not  uncommon.  The  skin  may  become 
thin  and  glossy,  or  thick  and  horny.  The  nails  share  in  these  changes, 
becoming  blue,  fissm-ed,  and  cracked;  they  may  even  drop  off'  The 
secretion  of  sweat  has  been  lessened  in  the  part,  as  has  been  noted 
definitely  in  one  unilateral  case.  The  bones  may  become  thickened  or 
brittle,  and  joint  changes,  such  as  those  in  tabes,  may  sometimes  occur. 

Occasionally,  disturbances  of  function  in  the  parts  supplied  by  the 
cranial  nerves  have  been  noted,  the  result  presumably  of  extension  of  the 
changes  in  the  nervous  system  into  the  medulla  and  pons.  Thus  there 
has  been  paralysis  of  one  vocal  cord,  of  the  tongue  and  of  the  face, 
difficulty  in  swallowing,  disorder  of  resx^iration  and  of  cardiac  action.  The 
pupils  are  often  unequal ;  narrowing  of  the  palpebral  fissure,  and  slight 
ptosis  have  also  been  noted,  and  nystagmus  is  not  rare.     The  coui'se  of  the 
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disease  is  slow,  and  in  most  cases  death  is  the  result  of  exhaustion,  and  the 
impairment  of  the  functions  of  the  medulla,  or,  more  commonly,  of  some 
complication,  such  as  bedsores,  cystitis,  and  the  like. 

Diagnosis.  —  Cervical  pachymeningitis  causes  symptoms  which,  in 
general  character  and  in  distribution,  very  closely  resemble  those  of  syrin- 
gomyelia, but  the  affection  runs  a  more  rapid  course ;  anaesthesia  involves 
all  forms  of  sensibihty,  and  is  not  of  greater  but  of  less  extent  than  the 
muscular  wasting.  Pain,  also,  is  a  far  more  prominent  symptom,  and  the 
reaction  of  degeneration  is  common  in  wasting  muscles.  Tumours  of  the 
spinal  cord  may  also  cause  similar  symptoms,  but  the  resemblance  is  often 
more  than  superficial,  for  such  growths  generally  arise  from  residual  em- 
bryonal tissue,  and  are  such  as  are  frequently  associated  with  syringomyelia. 
It  is  chiefly  from  the  more  rapid  development  of  symptoms  that  such  a 
growth  can  be  suspected.  Progressive  muscular  atrophy  is  sufficiently 
distinguished  by  the  absence  of  sensory  impairment.  Haemorrhage  into 
the  cord  is  the  only  acute  affection  which  enters  into  the  diagnostic  pro- 
blem, and  the  presence  of  a  cavity  into  which  blood  has  been  effused  may 
be  suspected,  if  the  haemorrhage  has  been  preceded  by  any  symptoms 
suggestive  of  syringomyelia ;  or  if  a  rapid  extension  occurs  through  a 
considerable  vertical  extent  of  the  cord,  distinctly  abolishing  its  central 
function.  A  peculiar  difficulty  in  diagnosis  is  presented  by  the  cases, 
which  are  not  few,  in  which  the  first  symptoms  follow  an  illness,  a  blow, 
or  even  mental  disturbance,  which  seems  to  be  their  cause,  and  suggests 
disease  of  a  very  different  nature.  In  such  cases,  waiting  and  watching 
are  the  only  means  of  arriving  at  a  right  opinion. 

Prognosis  and  treatment. — The  prognosis  and  treatment  of  this 
condition  are,  unfortunately,  subjects  on  which  its  nature  permits  little  to 
be  said.  When  the  central  functions  of  the  cord  are  considerably  impaired, 
it  is  rare  for  life  to  be  prolonged  more  than  one  or  two  years.  On  the 
other  hand,  a  stationary  condition  may  last  for  many  years ;  but  treatment 
can  do  nothing  for  the  morbid  state ;  nor  is  it  likely  that  the  progress  of 
spinal  surgery  will  afibrd  the  means  of  relief.  But  trophic  changes  may 
be  diminished  by  care  and  early  treatment.  Pain  may  need  the  customary 
sedatives,  and  early  pain,  especially  the  hypersesthesia  depending  upon  the 
intensification  of  nerve  impulses  at  the  irritated  part,  may  be  much  lessened 
by  the  application  of  cocaine,  used  as  in  tabes  dorsalis. 

MOEVAN'S  DISEASE. 

8yn.,  Panarittim  Analgicum. 

This  is  the  name  usually  applied  to  a  condition  which  was  described  by 
a  physician  of  Brittany  in  1883.  Observations  are  not  numerous,  but 
there  seems  little  doubt  that  the  disease  is  essentially  a  form  of  syringo- 
myelia, although  it  may  be  said  to  consist  essentially  in  a  combination  of 
that  condition  with  peripheral  neuritis  in  the  extremities.  The  character- 
istic symptoms  are  in  the  upper  extremities.  Neuralgic  pains  may  occur 
at  first,  with  subsequent  weakness  and  muscular  wasting,  with  loss  of  all 
forms  of  sensation,  and  especially  a  peculiar  trophic  change,  whitlows  on 
the  fingers,  with  recurring  deep  ulcerations  in  various  parts  of  the  digits  ; 
these  changes  occurring  without  producing  any  pain.  Occasionally  the 
trophic  disturbance  precedes  the  anaesthesia,  in  which  case  the  former  is 
accompanied  by  pain.     Vasomotor  derangements,  lividity,  pallor,  etc.,  often 
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precede  and  accompany  the  disturbance  of  nutrition.  Tlie  loss  of  sensation 
is  often  more  extensive  than  the  trophic  changes.  The  feet  are  occasionally, 
though  rarely,  the  seat  of  anaesthetic  ulceration,  and  the  legs  haye  been 
found  weak,  with  excessiye  knee-jerk  and  foot  clonus.  Anaesthetic  leprosy 
presents  the  closest  resemblance  to  this  disease,  but  the  pecuhar  ulcerations 
are  absent,  and  pigmentary  alterations  occur  in  the  skin.  In  Eaynaud's 
disease,  there  is  not  the  peculiar  loss  of  sensibility,  nor  an  equal  tendency 
to  whitlows,  and  vasomotor  disturbance  is  more  conspicuous.  In  the 
pecuhar  malady  known  as  sclerodactyla,  there  is  no  loss  of  sensibility,  nor 
tendency  to  destruction  of  the  finger  ends,  and  simple  syringomyelia  is 
distinguished  by  the  common  absence  of  whitlows,  although,  as  we  have 
said,  there  is  reason  to  beheve  Morvan's  disease  is  really  a  variety  of 
syringomyeha. 

SPINA  BIFIDA. 

This  depends  upon  a  defect  in  the  closure  of  the  vertebral  arches,  lead- 
ing to  the  protrusion  of  the  membrane  as  a  sac,  into  which  the  lower  part 
of  the  spinal  cord  often  extends.  The  condition  is  most  common  in  the 
lumbar  region  of  the  spine,  and  is  said  to  occur  in  about  one  out  of  every 
thousand  children  born.  In  many  cases  the  central  canal  of  the  cord  is 
enlarged  above,  and  the  lower  part  may  be  similarly  distended.  The  essen- 
tial element  hi  spina  bifida — the  defect  in  the  vertebral  arches — depends 
on  a  deficiency  in  the  ingrowth  of  the  mesoblast,  which  should  enclose  the 
embryonal  spinal  cord,  and  form  bone.  A  shnilar  grow^th  of  mesoblast  forms 
the  chorion,  muscle,  etc.,  and  this  apparently  takes  places  in  excess  in 
spina  bifida  occulta,  and  leads  to  a  ciurious  condition  usually  present,  an 
excessive  growth  of  hair  over  and  about  the  affected  part.  On  the  other 
hand,  in  many  cases  in  which  there  is  a  tumour,  this  superficial  mesoblastic 
ingrowth  seems  to  be  deficient,  so  that  at  the  upper  part  of  the  timiour 
there  is  an  area  in  which  there  is  no  proper  sldn,  but  a  pecuhar,  shiny 
membrane,  destitute  of  hair.  Tliis  deficiency  probably  permits  the  pro- 
trusion and  formation  of  an  external  tumom\  Of  the  several  forms,  that 
without  an  external  tumour  (spina  bifida  occulta)  has  been  least  frequently 
met  with,  although  it  is  probable  that  a  knowledge  of  the  significance  of 
the  growth  of  hair  in  the  lumbar  enlargement  would  lead  to  the  detection 
of  this  state  in  many  more  cases.  Putting  this  form  aside,  simple  meningo- 
cele and  s}T:ingomyelocele  are  both  rare,  the  common  form  being  meningo- 
myelocele, in  which  the  cord,  altered  or  intact,  extends  within  the  sac. 
The  lower  part  of  the  cord  is  generally  adherent  to  the  posterior  wall  of 
the  sac,  where  its  traction  often  causes  a  depression  in  the  surface. 

As  a  rule,  the  central  canal  of  the  cord  is  not  continuous  with  the  sac. 
Ordinary  syringomyelia  may  exist  in  the  upper  part  of  the  cord,  as  has 
been  already  stated.  The  extension  of  the  cord  in  the  wall  of  the  sac 
probably  indicates  a  developmental  defect  similar  to  that  of  the  bony 
canal.  In  rare  cases  there  has  been  no  proper  development  of  the  cord ; 
but  in  one  case  it  was  represented  by  mere  nerve-hke  string,  in  a  child  who 
also  had  hydrocephalus,  but  H^'ed  five  weeks. 

Symptoms  may  be  absent  if  the  cord  is  intact.  In  other  cases, 
where  there  is  defective  development  of  the  lower  part  of  the  cord, 
this  is  manifest  by  an  absence  of  function,  amounting  even  to  complete 
paraplegia.  In  slighter  forms,  the  paralysis  and  wasting  may  be  partial, 
and  some  children,  whose  legs  have  appeared  natural,  have  never  been  able 
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to  stand,  the  result  possibly  of  a  defect  in  the  posterior  columns.  Even 
in  the  slighter  forms,  paralysis  and  atrophy  have  come  on  after  some  years. 
Indeed,  in  the  unsuspected  forms  without  a  tumour,  there  may  be  special 
•danger  of  injury  to  the  unprotected  structures,  and  of  damage  to  nerve 
roots.  The  muscular  paralysis  and  atrophy  have  usually  been  below  the 
tnees,  and  the  anterior  tibial  muscles  are  the  most  prone  to  suffer.  Hence 
the  most  common  form  of  deformity  is  talipes  varus.  Chronic  changes  in 
the  skin  of  the  feet,  and  in  the  bones  of  the  tarsus,  and  of  the  metatarsal 
bones,  have  also  been  met  with.  These  symptoms  may  be  greater  on  one 
side,  and  may  be  a  result  of  the  greater  degree  of  damage  to  the  posterior 
roots,  and  perhaps  of  descending  neuritis. 

The  treatment  of  spina  bifida  is  purely  surgical,  and  that  of  its  conse- 
quences is  the  same  as  for  similar  conditions  in  other  diseases. 

W.  E.  GOWEES. 
JA]\IES  TAYLOE. 


DISEASES  OF  THE  BRAIK 

EEGIONAL  DIAGNOSIS. 

The  diagnosis  of  the  seat  of  a  lesion  depends  upon  an  accurate  knowledge 
■of  the  structure  and  functions  of  the  brain.  It  is  not  proposed  here  to  do 
more  than  point  out  some  of  the  more  important  facts  relating  to — (1)  the 
vascular  supply  of  the  brain;  (2)  the  functions  of  the  several  parts  of  the 
b)rain ;  (3)  the  special  symptoms,  paralytic  or  otherwise,  which  may  serve 
to  localise  the  lesion. 

Arterial  supply. — The  brain  is  supplied  with  blood  by  the  two 
vertebrals  and  the  two  internal  carotids ;  these  two  systems  are  coimected 
at  the  base  of  the  brain  to  form  the  circle  of  Willis.  This  is  a 
provision  whereby  occlusion  of  one  of  the  principal  arterial  trunks  men- 
tioned does  not  lead  to  the  deprivation  of  any  portion  of  the  brain  of 
blood.  The  circle  of  Willis  is  formed  by  the  basilar  dividing  into  the  two 
posterior  cerebrals,  and  these  are  connected  on  either  side  with  the  internal 
carotids  by  the  posterior  communicating.  The  internal  carotids  severally 
divide  into  the  anterior  and  middle  cerebral  arteries ;  the  two  former  are 
connected  in  front  by  the  anterior  communicating,  thus  completing  the 
circle. 

The  arteries  of  the  brain  may  be  divided  into  three  systems — cortical, 
basal,  and  basilar  and  vertebral. 

Cortical  arteries. — These  are  the  anterior,  middle,  and  posterior  cere- 
bral, the  two  former  are  the  result  of  diAdsion  of  the  internal  carotids,  the 
latter  of  the  bifurcation  of  the  basilar.  These  three  arteries  are  distributed 
over  the  whole  surface  of  the  brain  (Figs.  14, 15,  and  16).  Each  main  trunk 
gives  off  from  two  to  five  secondary  branches,  and  these  again  divide  several 
times  in  the  pia  mater  before  entering  the  brain  substance.  The  nutrient 
arteries  of  the  cortical  system  are  slender  and  delicate,  and  are  of  two 
varieties — short,  terminating  in  the  grey  matter  of  the  cortex ;  and  long,  pass- 
ing through  to  the  subjacent  white  matter  of  the  centrum  ovale.  Since 
there  is  only  a  very  limited  and  variable  anastomosis  between  the  coitical 
arteries  and  their   branches   and   terminal  ramifications,  occlusion  by  a 
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thrombus  of  a  branch  of  the  main  arterial  trunk  will  cause  a  patch  of 
softening  of  the  grey  matter  and  subjacent  white  matter ;  the  size  of  the- 
softened  area  depending  upon  the  size  of  the  vessel  and  degree  of  anastom- 
osis with  other  vessels. 

More  precise  details  will  now  be  given  of  the  distribution  of  the  cortical 
arteries.  A  glance  at  Tigs.  14, 15,  and  16  shows  that  the  most  important,  as 
regards  area  of  supply,  is  the  middle  cerebral ;  moreover,  it  is  much  more 
likely  to  be  the  seat  of  embolic  occlusion,  owing  to  its  being  the  main  con- 
tinuation of  the  internal  carotid.    It  is  also  more  often  affected  by  inflammat- 
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Fig.  13. — Tlie  diagram  shows  the  arterial  supply  of  the  brain  and  the  vessels 
entering  into  the  formation  of  the  cii'cle  of  "Willis  07i  one  side.  The 
effects  of  occlusion  of  the  middle  cerebral  artery  in  difl'erent  situations 
is  indicated.  Occlusion  at  A  will  obstruct  the  artery  at  its  commence- 
ment, and  cause  not  only  softening  of  the  area  of  the  cortex  supplied  by 
this  vessel,  but  also  of  the  basal  ganglia  and  internal  capsule  by  cutting 
off  the  blood  supply  to  the  lenticulo  striate  arteries.  Obstruction  at  B 
will  cause  softeniug  of  the  cortical  area  supplied  by  tlie  middle  cerebral. 
Each  of  the  main  branches  may  be  obstructed  at  C,  D,  H,  and  the 
symptoms,  especially  if  the  lesion  be  on  the  left  side,  may  be  charac- 
teristic, e.g.,  an  obstruction  at  C  might  cause  aphasia  without  hemi- 
plegia ;  at  I)  might  caitse  visual  and  auditory  word-blindness  without 
paralysis  ;  and  at  U,  hemiplegia  with  aphasia  ;  but  the  latter  condition 
would  not  be  so  permanent  as  if  the  main  artery  were  blocked,  and 
there  would  be  no  word-blindness  or  word-deafness.  (Jlodified  after 
von  Monakow.)     The  anterior  communicating,  however,  is  not  shown. 


ory  and  degenerative  changes  than  the  other  two  arteries ;  consequently 
it  and  its  branches  are  more  often  the  seat  of  thrombosis.  As  it  supplies 
most  of  the  centres  having  special  functions,  particularly  those  connected 
with  voluntary  movements  in  the  opposite  half  of  the  body,  a  common 
result  of  occlusion  of  this  vessel  or  one  of  its  branches  is  hemiplegia  or  a 
m.onoplegia.  Each  middle  cerebral  enters  the  fissure  of  Sylvius,  and  after 
giving  off  the  lenticulo-striate  branches,  and  a  branch  to  the  uncus,  passes 
over  the  floor  of  the  island  of  Eeil,  and  then  divides  into  five  branches,  the 
distribution  of  which  is  indicated  in  Fig.  13.  It  will  be  observed  by  refer- 
ence to  Figs.  14,  15,  and  16  that  the  area  supplied  by  the  middle  cerebral 
includes  portions  of   the  second  and   third   frontal,   Broca's   convolution, 


DISEASES  OF  THE  BRAIN. 


657 


ascending  frontal,  and  ascending  parietal,  the  island  of  Eeil,  the  superior 
and  inferior  parietal  lobule,  and  the  first  and  part  of  the  second  temporal, 
including  the  tip  of  the  temporal  lobe  and  a  portion  of  the  under  surface 
of  the  frontal  lobe. 

The  anterior  cerebral  arteries  supply   the   inner   part   of   the   under 


Fig.  14. — External  surface  of  hemisphere  to  show  diagrammatically  by  differ- 
ent shading  the  distribution  of  anterior,  posterior,  and  middle  cerebral 
arteries. 

surface  of  the  frontal  lobe,  the  upper  and  anterior  part  of  the  frontal 
region,  and  the  greater  part  of  the  mesial  surface  of  the  hemisphere,  as  far 
back  as  the  internal  perpendicular  fissure. 

The  posterior  cerebral  supplies  especially  the  under  surface  of  the 


Fig.  15. — Mesial  surface  showing  diagrammatically  by  different  shading  the 
distribution  of  the  anterior,  middle,  and  posterior  cerebral  arteries, 

temporal  lobe  and  the  occipital  lobe.  Both  haemorrhage  and  softening 
are  more  liable  to  occm'  in  its  area  of  distribution  than  in  that  of  the 
anterior  cerebral.  The  area  of  distribution  of  these  arteries  may  vary 
slightly  in  different  individuals,  and  a  certain  and  variable  amount  of 
anastomosis  may  occur.  Establishment  of  collateral  circulation,  when  a 
cortical  artery  is  blocked,  is  important  in  determining  the  size  of  the  area 
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of  softening,  and  therefore  of  the  possibility  of  partial  restoration  of 
function ;  moreover,  there  may  be  some  overlapping  of  arterial  supply  in 
some  regions  which  possess  special  functions,  e.g.  blocking  of  the  posterior 
cerebrals  would  certainly  lead  to  softening  of  the  occipital  lobes  and 
bilateral  homonymous  hemianopsy ;  but  by  collateral  circulation  through 
the  middle  cerebrals,  a  certain  amount  of  central  vision  is  still  possible, 
because  the  cuneus,  corresponding  to  the  macular  region,  may  still  receive 
some  blood  from  the  middle  cerebral ;  at  any  rate,  this  is  the  only  explana- 
tion which  can  be  offered  to  the  cases  of  Forster  and  Schweigger.     Again, 
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Fig.  16. — Diagram  to  show  on  the  left  side  the  arterial  distribution  of  the  base 
of  the  brain  ;  ou  the  right  side  the  parts  are  partially  cut  away  to  show 
the  anterior,  middle,  and  posterior  cerebral  arteries  and  their  branches. 


it  is  said  that  the  leg;  recovers  before  the  arm  in  softening  from  thrombosis 
of  the  middle  cerebral,  because  the  anterior  cerebral  partly  supplies  the 
leg  centre. 

Basal  arteries. —  Tlie  middle  cerebral  artery  gives  off  two  sets  of 
branches,  which  penetrate  the  basal  gangha  by  the  perforated  space ;  they 
supply  nearly  the  whole  of  the  corpus  striatum,  as  well  as  the  internal 
capsule,  and  part  of  the  optic  thalamus-.  The  smaller  set,  internal,  supply 
the  two  inner  portions  of  the  lenticular  nucleus  and  adjacent  part  of 
the  internal  capsule;  the  larger,  external,  are  again  divisible  into  an 
anterior  set,  lenticulo-striate,  and  a  posterior,  lenticulo -optic ;  the  largest 
branch  of  the  lenticulo-striate  arteries  is  particularly  liable  to  rupture,  and 
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the  effused  blood  extends  inwards,  lacerating  the  fibres  of  the  internal 
capsule  (Fig.  17).  It  suffices  to  mention  that  the  anterior  cerebral  arteries 
give  off  unimportant  basal  branches,  and  the  posterior  cerebral  give  off 
branches  which  are  distributed  to  part  of  the  optic  thalamus,  the  crura 
cerebri,  and  corpora  quadrigemina.  These  basal  arteries  supplying  the  basal 
ganglia,  internal  capsule,  and  adjacent  structures  are  terminal  arteries. 

Basilar  and  vertebral  distribution. — The  cerebellum,  like  the  cere- 
brum, is  supplied  by  three  arteries  on  each  side— the  inferior,  middle,  and 
superior ;  the  two  last  named  are  always  derived  from  the  basilar ;  the 
inferior  may,  however,  arise  from  the  vertebrals.  A  large  branch  of  the 
superior  cerebellar  which  enters  the  grey  nucleus,  is  the  most  liable  to 
rupture  in  this  situation,  and  the  resulting  hsemorrhage  is  generally  large, 
a,nd  may  occupy  the  whole  of  the  corresponding  lobe. 

There  is  one  important  fact  to  remember  about  the  supply  of  the  pons 
and  medulla,  namely,  that  the  delicate  median  arteries,  which  supply  the 
nuclei  of  the  important  cranial  nerves,  are  also  terminal  arteries. 

Functions  of  the  brain. — Cerebral  localisation  has  been  founded 
partly  by  experiments  made  upon  the  lower  animals,  either  (1)  by  removing 
portions  of  the  brain,  and  observing  the  loss  of  function,  or  (2)  by  electrical 
stimulation  of  the  cortex  and  other  excitable  portions  of  the  brain,  or  (3)  by 
the  association  of  clinical  phenomena,  observed  during  life,  with  lesions  of 
the  organ,  observed  post-mortem.  Both  the  experimental  and  the  clinical 
methods  have  controlled,  corrected,  and  supported  one  another.  We  need 
only  cite  here  the  important  clinical  discovery  of  Hughlings  Jackson,  who 
showed  that  an  irritative  lesion  of  the  cortex  causes  a  discharge  of 
the  nerve  cells,  which  proceeds  in  a  definite  march,  causing  a  succes- 
sion of  representative  movements  in  the  head  and  eyes,  face,  arm,  and' 
leg  of  the  opposite  half  of  the  body,  as  the  excitation  spreads.  Fritsch 
and  Hitzig  first  showed,  experimentally  upon  animals,  that  the  cortex 
is  excitable  by  electrical  stimulation.  They  further  proved  that  when 
certain  definite  areas  were  stimulated,  definite  movements  resulted;  by 
carefully  observing  the  area  stimulated,  and  the  resulting  movement, 
they  were  enabled  to  map  out,  in  the  cortex  of  the  dog,  the  excito-motor 
area,  and  thus  to  demonstrate  and  prove  the  existence  of  cerebral  localisa- 
tion. Ferrier  first  introduced  the  faradic  method  of  stimulation,  and 
mapped  out  the  cortical  centres  in  the  monkey,  and  was  the  pioneer  and 
founder  in  this  country  of  very  valuable  experimental  work  on  the  subject 
of  localisation.  Munk  first  showed  experimentally  that  removal  of  both 
occipital  lobes  caused  blindness,  and  that  removal  of  one  caused  blindness 
of  the  opposite  half  of  the  field  of  vision  (hemianopsy).  These  results 
were  confirmed  by  Schafer  in  the  monkey.  Horsley  and  Beevor  showed 
that  the  internal  capsule  could  be  mapped  out  into  definite  excito-motor 
areas,  corresponding  to  the  cortical  areas,  only  proportionately  less  exten- 
sive. Numbers  of  other  workers  have  added  to  our  knowledge  by  experi- 
mental observations  upon  animals ;  but  the  reader  is  referred  for  further 
information  to  the  "Text -Book  of  Physiology"  (Schafer).  Of  clinical 
workers  the  French  school  have  added  most  to  our  knowledge  in  respect 
to  cerebral  localisation  in  man ;  in  fact,  it  may  be  said  to  have  had  its 
foundation  in  the  discovery  in  1861  of  the  speech  centre  by  Broca,  after 
whom  is  named  that  portion  of  the  brain  corresponding  to  the  third  left 
frontal  convolution,  and  its  junction  with  the  ascending  frontal.  Many 
important  cases  of  localised  patches  of  softening  have  been  associated  with 
loss  of  function  observed  during  life.     Various  monoplegias  have -been 
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noted,  by  which  the  Eolandic  area  has  been  mapped  out  into  definite 
regions,  closely  corresponding  to  those  mapped  out  by  stimulation  in  the 
orang  utang  by  Horsley,  who  has,  moreover,  for  diagnostic  purposes,  stimu- 
lated the  cerebral  cortex  in  man,  and  shown  that  the  facts  taught  by 
experiments  upon  animals  are  correct  (Fig.  17).  There  are,  however, 
functions  of  the  human  brain  which  can  only  be  ascertained  by  associ- 
ation of  defects  observed  during  life  with  lesions  post-mortem,  e.g.  the 
centres  connected  with  (1)  articulate  speech,  absence  of  which  is  termed 
motor  aphasia,  localised  in  Broca's  convolution ;  (2)  visual  word  memory, 
localised  in  the  angular  gyrus ;  (3)  auditory  word  memory — thus  cases  of 
softening  of  the  posterior  third  of  the  first  temporal  convolution  have 
been  observed  in  persons  who  could  read  written  language,  but  could  not 
understand  spoken  language ;  (4)  a  few  cases  of  disease  of  the  base  of  the 
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Fig.  17. — Diagram  illustrating  the  probable  situation  of  the  cortical  centres 
in  the  left  hemisphere  of  man.  It  has  been  composed  partly  by  the 
acceptance  of  the  records  of  stimulation  experiments  in  the  orang  utang 
and  man,  and  j^artly  from  the  association  of  defects  observed  during 
life  M'ith  lesions  found  post-mortem. 

second  frontal  convolution  have  been  found  associated  with  inability  ta 
write  words,  but  not  inability  of  utterance.  For  further  particulars,  vide- 
article  "  Aphasia." 

According  to  Flechsig,  certain  areas  of  the  cortex  contain  only  neurons 
of  association  and  no  neurons  of  afferent  or  efferent  projection ;  these 
latter  are  found,  according  to  him,  only  in  the  excito-motor  (Ptolandic) 
region  of  the  cortex  and  those  regions  which  are  concerned  with  special 
sense,  e.g.  occipital  lobes,  first  temporal  and  tip  of  the  temporo-sphenoidal 
lobe,  which  are  the  convolutions  bounding  the  primary  fissures,  Eolandic, 
sylvian,  calcarine ;  all  the  remainder  of  the  cortex  consists  of  association 
centres.  It  is  probable,  both  from  the  effects  of  disease,  as  well  as  of  exten- 
sive injuries,  that  the  frontal  lobes  are  concerned  with  the  higher  functions 
of  mind,  as  impairment  of  the  moral  and  emotional  faculties  has  been  the 
only  result  of  extensive  destruction  of  the  cortex  in  this  region.  We  have 
shown^  that  there  is  abundant  evidence  to  prove  that  the  departure  platform 
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of  the  efferent  motor  projection  system  is  in  the  central  convolutions  (Fig. 
18).  The  neurons  of  this  system  are  physiologically  connected  by  their 
dendrons  with  the  terminals  of  the  afferent  projection  system,  and  by  the 
■  tangential  system  of  fibres  of  the  superficial  layers  of  neurons,  by  which 
■co-ordinate  action  of  adjacent  systems  is  maintained.  In  every  voluntary 
movement  the  whole  three  nervous  circles  (cerebral,  cerebellar,  and  spinal) 
-are  in  action ;  impulses  are  ascending  the  afferent  systems  and  descending 
the  efferent  during  the  whole  time.  We  are  conscious  of  the  position  of 
our  limbs  by  the  sensations  which  ascend  the  afferent  system,  and  tins 
consciousness  is  necessary  to  and  precedes  volitional  movement;  the  sense 
•of  movement  (kinsesthesia,  Bastian)  is  a  combination  of  the  sensations 
proceeding  from  skin,  muscle,  tendons,  and  joints ;  a  'priori  we  should 
■expect  the  arrival  platform  of  these  sensations  in  the  cortex  to  be  in  close 
proximity  to  the  departure  platform  of  the  efferent  system.  Flechsig,  by 
the  embryological  method,  has  shown  that  the  sensory  fibres  of  the  internal 
■capsule  terminate  in  the  central  convolutions.  It  is  true  that  lesions  of 
the  cortex  do  not  produce  marked  sensory  defects  as  a  rule,  unless  there 
is  a  very  large  region  involved;  however,  I  have  had  the  opportunity 
■of  testing  patients  upon  whom  Horsley  had  operated  for  tumour,  and 
;Some  of  those  undoubtedly  showed  marked  sensory  defect;  moreover, 
the  sensory  aura  that  frequently  precedes  epileptiform  convulsions  in 
Jacksonian  epilepsy,  serves  to  show  that  the  central  convulutions  of  the 
cortex  are  sensori-motor. 

Regional  diagnosis. — Bearing  these  facts  concerning  cortical 
localisation  in  mind,  a  regional  diagnosis  of  a  cortical  lesion  can  be  made, 
if  it  be  situated  in  a  region  which  has  a  definite  function.  If  it  be  an 
irritative  lesion,  and  situated  in  the  excito-motor  area,  it  will  cause  fits, 
commencing  usually  with  a  sensory  aura  in  the  part  which  is  thrown  into 
spasm.  If  it  be  a  destructive  lesion,  there  will  be  a  loss  of  function  which 
may  or  may  not  be  discoverable,  according  to  the  side  of  the  brain  affected, 
and  its  seat.  Loss  of  speech,  of  visual  word-memory,  of  auditory  word- 
memory,  or  agraphia,  only  occur  when  the  centres  in  the  left  hemisphere 
are  destroyed,  unless  the  patient  be  a  born  left-handed  person.  Extensive 
lesions  in  some  portions  of  the  brain,  e.g.  frontal  region,  may  not  be  dis- 
coverable during  life,  but  probably  this  is  owing  to  our  own  want  of 
discernment  and  of  previous  knowledge  of  the  intellectual  and  moral 
character  of  the  individual  before  he  was  afflicted. 

Eeference  to  Fig.  13  will  help  the  reader  to  understand  the  effect  of 
occlusion  of  the  middle  cerebral  artery  and  its  branches.  If  the  artery 
be  blocked  at  its  commencement,  there  will  not  only  be  softening  of  the 
whole  cortical  area  supplied  by  this  vessel,  but  also  of  the  internal  capsule 
and  basal  ganglia,  resulting  in  hemiplegia ;  and  if  on  the  left  side,  there  will 
be  aphasia,  word-deafness,  and  word-blindness.  If  the  first  Sylvian  branch 
is  blocked,  there  will  be  softening  in  Broca's  convolution  and  aphasia.  If 
the  second,  there  will  be  softening  of  the  Eolandic  area  and  hemiplegia ; 
while  blocking  of  the  posterior  main  division  of  the  middle  cerebral  on 
the  left  side  will  cause  mainly  word-blindness  and  word-deafness,  but  not 
aphasia  or  hemiplegia.  The  effect  of  occlusion  of  the  posterior  cerebral 
■artery  is  lateral  homonymous  hemianopsy,  often  only  partial  in  character. 

Centrum  ovale. — Lesions  in  the  centrum  ovale  produce  effects  accord- 
ing to  the  size  and  seat  of  the  lesion.  The  motor  and  sensory  projection 
systems  form  two  funnels,  with  their  base  at  the  cortex  and  their  neck  at 
the  internal  capsule.     It  requires  a  large  lesion  in  this  region  to  interrupt 
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n^"7^  f^^r'^^*"-'^^"'*''^*^  *^^  <'°''*^^^1  pyramidal  system  of  neurons. 
On  the  left  side  is  seen  the  cortical  branches  of  thi  middle  cerebral 
ar  ?If  °J^*^'^f  °^  f  ^hi°h  wonld  canse  softening  of  tlS  sensorTmotor 
area  of  the  cortex  degeneration  of  the  cortico-pyramidal  neurons  and 
subsequently  secondary  lateral  sclerosis.     The  lenticulo  striate  arteries 
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the  whole  of  the  fibres  belonging  to  these  systems.  The  writer  has  seen 
multiple  softening  in  this  region  produce  a  hemiplegia,  in  which  a  certain 
amount  of  recovery  took  place,  but  was  afterwards  followed  by  epilepti- 
form seizures  on  the  partially  paralysed  side,  the  patient  dying  from 
thrombosis  of  the  basilar.  He  has  also  seen  a  case  of  haemorrhage  in  this 
region  which  during  life  simulated  softening,  for  it  was  attended  by  only 
partial  loss  of  consciousness  and  epileptiform  convulsions  in  the  paralysed 
limbs ;  it  terminated  fatally  by  effusion  of  blood  into  the  lateral  ventricles. 
The  result,  then,  of  a  lesion  in  this  situation  may  be  irritative  epileptiform 
convulsions  and  contracture,  or  paralysis  with  hemiplegia  or  monojjlegia, 
and  sometimes  hemiansesthesia.  A  lesion  in  the  posterior  part  of  the 
hemisphere  might  cause  a  hemianopsy  by  de- 
struction of  the  optic  radiations  to  the  occipital 
lobe.  If  the  lesion  is  in  the  left  hemisphere, 
however,  the  paralysis  may  be  associated  with 
some  form  of  aphasia. 

Internal  capsule.  —  Both  softening  and 
haemorrhage  in  this  region  is  very  common. 
Eeference  to  the  diagram  (Fig.  19)  shows  that 
both  the  motor  and  sensory  projection  systems 
of  fibres  are  hable  to  destruction,  and  if  the 
lesion  is  extensive,  so  as  to  involve  the  whole 
posterior  half,  hemiplegia  and  hemianaesthesia 
may  ensue.  Sometimes  the  leg  is  more  affected 
than  the  arm  and  face ;  from  the  situation  of 
the  fibres  it  will  be  seen  that  in  such  a  case 
hemiansesthesia  is  much  more  likely  to  occur ; 
whereas  if  the  face  is  affected,  and  the  arm  only 
slightly,  it  points  to  a  small  lesion  in  the 
anterior  third  of  the  posterior  half.  The  lesion 
most  frequently  affects  the  anterior  two-thirds 
of  the  posterior  half,  and  causes  hemiplegia  of 
the  opposite  side.  Should  the  lesion  be  on  the 
left  side,  there  is  temporary  aphasia  associated 
with  paralysis. 

Lesions  of  the  basal  ganglia. — There  is  no 
essential  difference  in  the  symptoms  which 
have  been  observed  in  cases  of  softening  of 
the  striate  from  those  of  the  lenticular  nucleus. 
Charcot  has  pointed  out  that  frequently  there 
is  a  transitory  and  ill-defined  paralysis.  The  effects  of  lesions  in 
these  situations  thus  contrast  markedly  with  those  of  the  internal 
capsule,  where  the  paralysis  is  usually  well  defined,  persistent,  and  apt  to 
be  followed  by  rigidity.  The  writer  has  recently  seen  such  a  case  in 
a  woman  who  had  both  upper  and  lower  limbs  paresed,  the  weakness 
being  more  marked  on  the  right  than  on  the  left  side.    The  patient  seldom 


Fig.  19. — Srheme  of  the  internal 
capsule,  after  Obersteiner.  To 
the  right  is  the  lenticular 
nucleus.  To  the  left  in  front 
is  the  nucleus  caudatus,  and 
at  the  back  the  optic  thal- 
amus. T.h.  Cortico  thalamic 
fibres  ;  1,  frontal  fibres  to  the 
pons  ;  2,  cortical  efferent  sys- 
tem to  motor  cranial  nuclei ; 
3,  cortical  pyramidal  system 
to  motor  nuclei  of  cord  ;  4, 
muscular  sense ;  5,  sensory 
crossway. 


are  also  shown,  the  longest  and  most  external  of  which  is  especially 
liable  to  undergo  rupture  and  produce  apoplexy.  On  the  right  side 
the  cortico-pyramidal  neurons  are  represented  with  their  axis  cylinders 
proceeding  to  the  motor  nuclei  in  the  cms,  pons,  medulla,  and  spinal 
cord,  decussation  occurring  in  the  great  majority.  In  the  capsule  is 
represented  the  progressive  destructive  effects  of  a  hemorrhage  in  cutting 
off  the  fibres  in  its  different  parts. — Modified  from  van  Gehuchten. 
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spoke,  and  frequently  burst  into  tears.     There  was  found  post-mortem 
softening  in  both  lenticular  nuclei,  the  left  being  more  affected  than  the 

right.  No  certainty  of  diag- 
nosis exists  when  there  is  a 
lesion  of  the  optic  thalamus ; 
like  the  corpus  striatum,  the 
effects  are  due  more  to  in- 
jury of  adjacent  structures 
in  the  internal  capsule  and 
the  optic  tract;  conse- 
quently, hemianassthesia  and 
hemianopsy  may  occur  in 
lesions  of  the  thalamus. 

Lateral  ventricles.  — In 
cerebral  haemorrhage  from 
rupture  of  a  miliary  an- 
eurysm on  the  lenticulo- 
striate  artery,  frequently  the 
effused  blood  tears  through 
the  brain  substance  and 
enters  the  lateral  ventricles. 
In  a  case  of  apoplexy  with 
hemiplegia,  it  may  rupture 
primarily  into  the  ventricle, 
or  there  may  be  secondary 
haemorrhage  and  rupture 
into  the  ventricle,  with 
accession  of  new  and  fatal 
symptoms.  The  condition 
it  may  be  mistaken  for,  is 
haemorrhage  into  the  pons. 
Conjugate  deviation  towards 
the  lesion  and  away  from 
the  paralysed  side,  with  some 
slight  evidence  of  sensibility 
(shght  conjunctival  reflex) 
on  the  side  to  which  the  eyes 
are  turned,  if  the  coma  be 
not  too  deep,  associated  with 
unilateral  convulsions  of  the 
paralysed  limbs  and  unequal 
pupils,  would  point  to  one 
lateral  ventricle  being  filled. 
Sometimes,  however,  the 
blood  effused  is  sufficient  to 
fill  both  lateral  ventricles  and 
the  third  and  fourth  ven- 
tricles, and,  passing  thence 
beneath  the  arachnoid,  it  sur- 
rounds the  medulla  and  pons. 
The  pupils  in  such  a  case  may 
be  contracted  and  insensitive,  and  the  paralysis  being  bilateral,  it  is  easily 
understood  that  this  condition  may  be  mistaken  for  a  pontine  haemorrhage. 


Fig.  20. — Diagram  to  illustrate  lesions  of  the  visual  path. 
A  lesion  at  A  will  produce  unilateral  blindness.  A 
lesion  at  B  is  very  liable  to  produce  bitemporal 
hemianopsy  by  destroying  the  fibres  coming  from  the 
two  inner  halves  of  the  retina.  A  lesion  at  C,  in- 
volving the  optic  tract  on  the  left  side,  would  cut 
off  the  outer  half  of  the  field  of  vision  of  the  right 
side,  and  the  inner  half  of  the  field  of  vision  of  the  left 
side  ;  that  is  right  lateral  homonymous  hemianopsy. 
Lesions  at  D  and  E  would  also  produce  this  pheno- 
menon, but  these  lesions  being  situated  behind  the 
corpora  quad.  C,  Q,  A,  to  which  fibres  concerned  in 
the  light  pupil  reflex  are  given  off,  would  be  dis- 
tiiiguished  from  lesions  at  C  by  the  presence  of 
"Wernicke's  pupil  phenomenon.  The  dotted  circle  in 
tlie  field  of  vision  on  either  side  represents  the  fixa- 
tion point.  The  ganglion  cells  of  the  retina  are  re- 
presented by  black  dots  and  ovals,  from  which  dotted 
and  fine  black  lines  respectively  proceed  to  represent 
the  nerve  fibres  of  fii'st  neurons  of  the  visual  path  ; 
these  terminate  in  the  external  geniculate  bodies  and 
the  corpora  quadrigemina,  from  the  former  the  visual 
path  is  continued  by  another  set  of  neurons,  whose 
terminal  arborisations  are  in  the  half  vision  centre  of 
the  occipital  cortex  of  the  same  side.  The  area  of 
the  macula  lutea  which  is  concerned  with  distinct 
vision  is  represented  by  blacker  dots  and  lines  in  the 
visual  path. — Modified  after  von  Monakow. 
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Visual  paths  and  centres, — Unilateral  blindness  may  be  the  result 
of  optic  atrophy.  A  lesion  at  the  chiasma,  e.g.  tumour  of  the  pituitary 
body,  acromegaly,  or  fracture  of  the  base  of  the  skull,  may  injure 
the  optic  chiasma  and  destroy  the  path  from  each  nasal  half  of  the 
retina,  consequently  there  would  be  loss  of  vision  of  both  sides  (bitem- 
poral hemianopsy)  (Fig.  20).  If  the  lesion  involves  the  optic  tract  in  the 
external  geniculate  body,  or  the  optic  radiations  or  the  occipital  lobe,  the 
most  common  form  of  hemianopic  defect  occurs,  namely,  homonymous  lateral 
hemianopia ;  e.g.  lesions  at  CDE  would  cause  blindness  to  the  right  of  the 
mid-line,  because  the  path  from  the  temporal  field  of  the  left  and  the 
nasal  field  of  the  right  eye  would  be  interrupted.  Incomplete  forms  of 
lateral  hemianopsy  generally  indicate  softening  or  disease  in  the  occipital 
•or  suboccipital  cortex. 

Tumours  and  lesions  of  the  corpora  quadrigemina  may  be  associated 
with  blindness  and  abolition  of  the  pupillary  reflex ;  the  nuclei  of  the  third 
nerve  may  be  involved,  and  there  may  be  bilateral  paresis  or  paralysis  of 
•the  third  nerve  in  association  with  disorders  of  equihbration  and  locomotion. 
When  quadrigeminal  disease  is  suspected,  Wernicke's  hemiopic  pupillary 
reaction  should  be  tried.  To  do  this,  a  fine  pencil  of  light  should  be  thrown  on 
the  sensitive  half  of  the  retina ;  contraction  of  the  pupil  promptly  results ; 
but  there  is  no  response  when  thrown  on  the  insensitive  half.  Absence 
of  this  symptom  shows  the  lesion  behind  the  geniculate  body,  either  in 
the  optic  radiations  or  the  occipital  cortex.  Oppenheim's  method  of  test- 
ing incomplete  hemianopsy  is  useful,  especially  the  binasal  or  bitemporal 
forms.  Two  similar  objects  are  presented  to  the  patient  at  the  same  time, 
and  in  such' a  way,  that  one  lies  in  the  outer  and  the  other  in  the  inner 
half  of  the  field  of  vision.  If  the  patient  be  now  asked  what  he  sees,  he 
will  point  to  one  object  in  the  clear  half  of  the  field  of  vision,  and  neglect 
the  other. 

Cerebellum. — Luciani  has  shown  that  ablation  of  this  organ  in  animals 
produces  asthenia,  atonia,  and  astasia.  Eussell  has  confirmed  Luciani's 
results.  It  is  generally  admitted  that  the  cerebellum  is  an  organ  concerned 
with  muscular  co-ordination,  and  it  is  probably  by  the  exercise  of  this 
function,  under  the  guidance  of  peripheral  stimulation,  that  it  serves  to 
maintain  steadiness  in  gait  and  station.  Each  lateral  lobe  of  the  cere- 
bellum is  connected  with  the  motor  cortex  of  the  opposite  cerebral 
hemisphere.  Probably  the  cerebellum  has  also  an  important  influence 
upon  the  maintenance  of  tonus  of  correlative  antagonistic  muscles  in  the 
fixation  of  a  joint. 

The  most  important  clinical  phenomena  which  have  been  observed  in 
cerebellar  disease  are  unsteadiness  of  gait  and  station,  paresis  or  paralysis 
on  the  same  side  as  the  lesion,  sometimes  on  the  opposite  side,  due  in  all 
probability  to  pressure  upon  the  pyramidal  tract  before  decussation. 
Ataxy  is  the  most  important  diagnostic  symptom,  the  gait  is  pecuhar  and 
oscillating,  the  patient  swaying  to  and  fro  like  a  drunken  man.  There  may 
be  a  tendency  to  fall  forward  or  backward  or  towards  one  side,  and  it  is 
generally  a  destructive  and  not  an  irritative  lesion  that  exists.  As  a  rule 
the  patient  walks  and  tends  to  fall  towards  the  affected  side  in  unilateral 
lesions.  There  is  generally  hemiparesis  on  the  same  side  as  the  lesion.  I 
saw  a  case  recently  in  which  the  side  was  correctly  diagnosed  and  success- 
fully operated  upon  by  trephining  over  the  lateral  lobe  on  the  hemiparetic 
side.  Vertigo  is  a  very  constant  symptom,  and  it  is  noteworthy  that  it 
■occurs  more  frequently  with  cerebellar  affections  than  with  lesions  in  any 
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other  region  of  the  brain ;  it  is  probable  that  this  is  due  to  the  destruction 
of  the  receptive  mechanism  of  impressions  from  the  semicircular  canals. 
Hydrocephalus  frequently  occurs  in  children,  when  there  is  a  tumour  of 
the  cerebellum  due  to  obstruction  of  the  veins  of  Galen.  Stupor  is  a 
common  symptom,  likewise  vomiting  and  severe  optic  neuritis  are  gener- 
ally present  in  tumour  or  abscess  of  the  cerebellum.  Adjacent  structures, 
e.g.  pons,  crus  cerebri,  corpora  quadrigemina,  medulla  oblongata,  or  cranial 
nerves,  may  be  pressed  upon  by  a  large  tumour,  haemorrhage,  or  abscess, 
and  other  symptoms  may  therefore  exist,  rendering  the  diagnosis  more 
difficult. 

Crus  cerebri. — A  lesion  of  the  crus  cerebri  usually  produces  hemiplegia 
of  the  opposite  side  of  the  body,  but  paralysis  of  the  motor  oculi  of  the 
same  side ;  this  is  termed  the  syndroma  of  Weber.     The  face  will  be  drawn 

towards  the  side  upon  which   there   is 

ptosis    and     external     strabismus,    the 

tongue  deviates  to  the  paralysed  side  of 

^^  the  face  and  limbs.     Sensibility  may  or 

-V   /y         y       \  may  not  be  involved,  according  to  the 

v^, — ^  \  situation  and  extent  of  the  lesion ;  if  it 

involves  the  outer  part  (Fig.  21),  there 
will  be  interruption  of  the  sensory 
tract  and  hemianesthesia.  The  symptoms 
would  then  be  very  like  those  produced 
by  a  lesion  of  the  hinder  part  of  the 
posterior  limb  of  the  internal  capsule. 

Pons  varolii. — Lesions  in  the  central 
regions  of  the  pons,  according  to  Bastian, 
"  are  characterised  by  irregular  bilateral 
motor  paralysis  of  the  face  and  limbs,, 
well-marked  diminution  or  alteration  of 
sensibility  in  some  parts  of  the  body, 
2.  Tract  \o  mTtor  ^crankl  together  with  some  distinct  difficulty  in. 

nerves.    3.  Pyramidal  tract.    4.  Mus-  deglutition  as  Well  aS  articulation." 
calar  sense  tract.    5.  Sensory  fibres  The  'i^wwer  lateral  reqion  of  the  pons. 

ofthecrus.    6.  Fillet  fibres.    7.  Stra-  tt        •    i      •       •  i^-  ^i.         -j 

turn  intermedium.-Obersteiner.  —Hemiplegia    IS    a    result    on    the    Side 

opposite  the  lesion;  for  the  pyramidal 
system  of  fibres  from  the  cortex  have  not  decussated,  nor  is  the  facial 
nucleus  or  nerve  involved.  The  fifth  nerve  may,  however,  be  im- 
plicated on  the  same  side  as  the  lesion,  especially  its  motor  root,  with  a 
consequent  weakening  of  the  muscles  of  mastication  on  the  side  of  the 
lesion. 

The  lower  lateral  region  of  the  pons. — Alternate  hemiplegia  or  cross 
paralysis  is  the  characteristic  condition  met  with  in  this  situation.  There 
is  unusually  well-marked  facial  paralysis  on  the  side  of  the  brain  lesion,  and 
hemiplegia  of  the  opposite  side.  Since  the  facial  nucleus  or  nerve  is  injured, 
the  paralysis  may  affect  the  upper  as  well  as  the  lower  facial  muscles,  and 
the  muscles  may  undergo  more  or  less  degeneration,  as  in  a  peripheral 
facial  paralysis.  There  are  certain  conditions  frequently  met  with  in  any 
of  the  above-mentioned  pontine  lesions,  namely,  emotional  weakness,  an 
undue  tendency  to  burst  into  tears  or  laughter ;  polyuria,  and  conjugate 
deviation  of  the  head  and  eyes. 

It  may  be  opportune  here  to  explain  this  important  symptom,  which 
we  have  seen  may  be  met  with  in  various  lesions,  and  which,  when  present. 


Fig.  21. — Diagram  of  the  cerebral 
peduncle.  Q.A.  Anterior  corpus 
quadrigeminum.  As.  Aqueduct  of 
Sylvius.  N.T.  Red  nucleus.  Tg. 
Tegmentum.  P.L.  Posterior  longi- 
tudinal bundle, 
tract. 
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forms  a  valuable  aid  in  diagnosis.  Conjugate  deviation  of  the  head  and  eyes 
depends  upon  the  associated  action  of  certain  muscles  of  one  side  with 
certain  other  muscles  of  the  opposite  side.  Thus  the  external  rectus  of  one 
side  acts  with  the  internal  rectus  of  the  other,  and  to  produce  the  lateral 
movement  of  the  eyes,  e.g.  to  the  left,  we  must  have  associated  contraction 
of  the  left  external  rectus  with  the  right  internal  rectus ;  the  antagonists 
would  be  the  right  external  rectus  and  the  left  internal  rectus.  It  is 
obvious  that  there  is  always  a  correlative  antagonism  between  the  two 
groups  of  muscles  which  move  the  eyes  laterally ;  consequently,  either 
paralysis  or  over-action  of  one  group  will  lead  to  deviation. 

Now  the  head  is  moved  laterally  by  the  contraction  of  two  different 
groups  of  muscles,  the  splenius  capitis,  the  recti  capitis  posteriosis,  and  the 
great  oblique  muscles  of  the  same  side,  acting  in  association  with  the  sterno- 
mastoid  and  trapezius  of  the  opposite. 

Thus  the  muscles  engaged  in  conjugate  deviation  to  the  left  and  right 
respectively  would  be — 

Right.  Left. 

Right  external  rectus         .         .         .         .\  f  Left  external  rectus — sixth  nerve. 

Left  internal  rectus J  ~*  *~\Right  internal  rectus — third  nerve. 

Right  splenius  capitis,  recti  capitis,   and\  /"Leftspleniuscapitis,  recti  capitis,  and  great 

great  oblique  .....  I  J      oblique — cervical  nerves. 

Left  stemo-mastoid  and  trapezius      .         .  j  ~*  *    |  Right  sterno-mastoid  and  trapezius — spinal 

J  l_     accessory. 

Since  there  is  correlative  antagonism  between  the  two  groups,  over-action 
on  the  part  of  one  group  or  paralysis  of  the  other  will  cause  conjugate 
deviation  of  the  head  and  eyes.  This  associated  movement  has  a  definite 
local  representation  in  the  cortex ;  stimulation  of  a  region  in  the  orang 
utang,  corresponding  to  the  base  of  the  second  frontal  in  man,  causes 
lateral  deviation  of  the  head  and  eyes  away  from  the  side  which  is  excited ; 
stimulation  of  the  central  portion  of  the  mesial  surface  of  the  occipital 
lobe,  corresponding  to  the  macular  region,  also  produces  lateral  deviation 
of  the  eyes  to  the  opposite  side.  It  was  shown  by  the  writer  and  Schafer 
that  simultaneous  stimulation  of  the  two  frontal  or  two  occipital  areas, 
with  currents  of  equable  intensity,  produced  a  balance  in  the  correlative 
antagonism  of  the  groups  of  muscles  concerned  in  lateral  deviation  of  the 
head  and  eyes  of  the  two  sides ;  the  result  being  that  the  animal  looked 
straight  forward,  as  in  concentrated  attention.  Unequal  strength  of  the 
stimulus,  or  varying  degrees  of  excitability  of  the  cortex,  invariably  pro- 
duced a  lateral  deviation. 

Eeference  to  the  diagram  will  show  how  these  facts  may  be  applied 
clinically.  A  large  haemorrhage  destroying  the  corona  radiata,  or  even  a 
small  one,  provided  it  lacerated  the  knee  of  the  internal  capsule  (Fig.  22), 
would  cut  off  the  impulses  coming  from  the  cortical  regions,  which 
represent  the  excito-motor  area.  The  result  is  a  loss  of  balance  in  the 
tonus  of  the  two  groups  of  correlative  antagonistic  muscles,  and  conjugate 
deviation  of  the  head  and  eyes ;  e.g.  if  the  lesion  be  (as  represented  in  the 
diagram)  in  the  left  hemisphere,  the  head  and  eyes  will  be  turned  to  the 
left.  The  patient  then  persistently  looks,  in  a  paralytic  lesion,  towards 
the  seat  of  the  injury,  and  away  from  the  paralysed  face  and  limbs.  As 
Prevost,  who  first  gave  a  complete  description  of  this  important  localising 
symptom,  showed,  if  the  patient's  head  be  forcibly  turned  towards  the 
mid-line,  it  will  not  remain  there,  but  the  deviation  is  resumed  upon  the 
operator  taking  his  hands  away  from  the  head.     If  the  lesion  is  in  the 
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lower  part  of  the  pons,  both  the  facial  nucleus  and  the  sixth  nucleus  may 
be  involved ;  the  result  will  be  paralysis  of  the  right  half  of  the  face,  and 
the  left  arm  and  leg ;  with  this  alternate  paralysis  there  may  be  conjugate 
deviation  of  the  head  and  eyes  to  the  left,  owing  to  over-action  of  the  left 
external  rectus  and  right  internal  rectus,  which  are  unopposed  by  their 
paralysed  antagonists.  The  associated  deviation  of  the  head  is  no  doubt 
due  to  the  muscles  of  the  sixth  being  the   principal   nervous   structure 

concerned  with  this  associated  move- 
ment, and  it  is  probable  that  fibres 
from  it  pass  to  the  third  nucleus  of 
the  opposite  side,  as  figured  in  the 
diagram  (Fig.  22),  by  means  of  the 
posterior  longitudinal  bundle,  and  also 
downwards  by  this  tract  to  the  spinal 
accessory  nucleus  of  the  opposite  side, 
and  the  anterior  horn  cells  of  the 
cervical  nerves  of  the  same  side.  This 
is  not  figured  in  the  diagram,  to  avoid 
complication.  The  patient  would 
therefore,  in  a  lesion  situated  in  the 
lower  half  of  the  right  side  of  the 
pons,  look  away  from  the  lesion  and 
the  paralysed  half  of  the  face,  but 
towards  the  paralysed  arm  and  leg, 
the  pyramidal  fibres  of  which  have 
not  yet  decussated.  Conjugate  devia- 
tion usually  passes  away  in  the  course 
of  a  few  days. 

Hitherto  we  have  only  referred 
to  paralytic  lesions ;  iiTitative  lesions 
may  occur, — e.g.  tumours,  meningeal 
haemorrhages,  cysts,  etc.,  seated  in 
certain  regions  of  the  cortex,  might 
cause  an  increased  cortical  discharge 
and  Jacksoiiian  epilepsy.  Clonic  spasms 
occur  in  the  group  of  muscles  which 
move  the  head  and  eyes,  e.g.  to  the 
left,  as  shown  in  the  schema;  the 
balance  in  correlative  antagonism  is 
overturned,  and  with  each  cortical 
discharge  conjugate  deviation  takes 
place.  The  patient  then  looks  away 
from  the  lesion,  and  towards  the  side 
upon  which  clonic  spasms  in  the  face 
and  Hmbs  are  occurring.  If  there  is  an  irritative  lesion  in  the  pons, 
the  patient  looks  towards  his  lesion.  According  to  Grasset,  paralytic  or 
irritative  lesions  of  the  cortex,  producing  conjugate  deviation,  have  been 
found  most  frequently  situated  about  the  bottom  of  the  fissm-e  of  Sylvius 
and  the  angular  gyrus. 

Medulla  oblongata. — Lesions  in  this  situation  may  present  symptoms 
closely  resembhng  those  met  with  in  the  pons,  e.g.  bilateral  paralysis 
more  or  less  complete  occurs;  but  a  consideration  of  the  results  of  injury 
to  the  lower,  as  distinguished  from  the  upper,  cranial  nerve  nuclei,  will 


Fig.  22. — Diagram  to  represent  the  mech- 
anism of  conjugate  deviation.  R.  Right 
hemisj)heie  with  a  tumour  on  the  sur- 
face producing  cortical  irritation  and 
discharge.  L.  Left  hemisphere  -with 
destructive  paralytic  lesions  at  1  and  2. 
At  3  is  represented  a  destructive  lesion 
in  the  pons,  involving  the  sixth  nucleus 
on  the  right  side.  All  these  conditions 
vrill  produce  conjugate  deviation  of  the 
head  and  eyes  to  the  left.  Reference 
to  this  diagram  will  enable  the  reader 
to  understand  the  description  of  this 
phenomenon  in  the  text. 
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help  in  a  correct  diagnosis.     Thus  a  bulbar  lesion  would  be  indicated  if 

there  is   marked   difficulty  of  articulation  and  deglutition,  if  the  facial 

paralysis   is    incomplete  and  bilateral,  or  the  orbicularis  oris  is  affected 

while  the  upper  part  of  the  face  ©scapes.      There  is  frequently  loss  of 

phonation  with  paralysis 

of  the  tongue  and  palate 

and  larynx,  and  loss   of 

reflex  excitabihty  of  the 

pharynx,    Cheyne-Stokes 

respiration,       glycosuria, 

polyuria,  or  albuminuria, 

and    slow,    irregular,    or 

rapid  action  of  the  heart. 

Cranio -cerebral 
topography. — It  is  of 
practical  importance  to 
know  the  relation  of 
certain  portions  of  the 
brain  to  definite  points 
and  sutures  of  the  skulL 
The  accompanying  dia- 
gram, by  Anderson  and 
Makins,  after  Cunning- 
ham, will  give  the  reader 
a  good  general  idea  of 
the  relation  of  the  brain 
to  the  skull,  but  it  is  not 
within  the  scope  of  this 
article  to  give  a  full 
description  of  cranio- 
cerebral determinations, 
and  the  various  methods 
which  have  been  adopted 
by  surgeons  for  localising 
the  situation  through 
the  skull  of  the  various 
fissures  and  convolutions, 
for  the  purpose  of  assist- 
ing him  in  trephining 
successfully  for  such 
affections  as  tumour, 
abscess,  intra -cranial 
hsemorrhage,  fracture  of 
the  inner  table,  mastoid 

abscess,  disease  of  the  Gasserian  ganglion,  meningitis,  and  other  affections 
(Fig.  23). 

The  approximate  situation  of  the  various  motor  centres  can  be 
determined  by  many  methods.  It  is,  however,  recognised  by  surgeons  that 
aU  fixed  methods  are  only  approximate,  for  the  situation  varies  with  the 
shape  of  the  skull  in  different  individuals. 

F.  W.  MOTT. 


Fig.  23. — Cranio-cerebral  guiding  lines  (after  Anderson 
and  Makins)  traced  upon  a  photograph  of  one  of  the 
casts  prepared  by  Professor  Cunningham.  The  figure 
and  description  (abridged)  is  taken  from  Mills.  (1)  A 
median  line  sagittal  is  di'awn  from  G,  the  glabella,  to 
I,  the  external  occipital  protuberance  (inion).  (2)  A 
line  frontal  from  the  mid  -  sagittal  point  (J/)  to  the 
depression  just  in  fi'ont  of  the  ear  at  the  level  of  the 
upper  border  of  the  meatus  (E).  (3)  A  line  squa- 
mosal from  the  most  external  point  of  the  external 
angular  process  at  the  level  of  the  superior  border  of 
the  orbit  {A),  to  the  junction  of  the  middle  and  lower 
thirds  of  the  frontal  line  (S),  and  prolonged  for  about 
1^  in.  behind  the  frontal  line  to  the  parietal  point  (P). 
The  upper  extremity  of  the  central  Eolandic  fissure 
(C)  lies  between  the  mid  -  sagittal  point  {31)  and  a 
point  f  in.  behind  it,  and  the  lower  extremity  of  this 
iissure  {e)  is  situated  about  f  in.  in  front  of  the  junc- 
tion of  the  squamosal  and  frontal  lines.  The  com- 
mencement of  the  Sylvian  fissure  (a)  is  situated 
about  I5  to  2  in.  behind  the  external  angular  process 
along  the  squamosal  line,  the  bifurcation  of  the 
fissure  (6)  of  Sylvius  is  seven-twelfths  of  the  distance 
from  A  to  *S'.  The  termination  of  the  fissure  of 
Sylvius  (d)  is  ^  in.  above  F,  in  a  direction  parallel 
'  to  frontal  line.  The  parieto  -  occipital  fissure  0  is 
situated  on  the  sagittal  line  seven  -  twelfths  of  the 
distance  from  31  to  I. 
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PACHYMEXIXGITIS. 

By  this  term  an  inflammation  of  the  dura  mater  is  meant,  and  a  dis- 
tinction between  an  external  and  internal  variety  has  been  drawn,  according 
to  whether  the  inflammation  first  affects  the  outer  or  inner  layer  of  the 
membrane. 

External  Pachymeningitis. 

Etiology  and  morbid  anatomy. — The  external  variety  is  nearly 
always  secondary  to  injury  of  the  bones  of  the  skull,  or  to  caries  or 
necrosis  of  them,  due  either  to  extension  from  middle  ear  disease,  etc.,  or 
to  syphilis.  Earely  an  inflammatory  process  like  erysipelas  of  the  scalp 
gives  rise  to  it,  while  very  rarely  no  cause  can  be  found.  In  the  earlier 
stages  the  dui'a  is  oedematous  and  congested,  while  later  it  is  covered 
by  pus,  which  separates  it  from  the  bone,  and  also  infiltrates  its  substance. 
Where  there  has  been  no  formation  of  pus,  the  thickened  outer  layer  of 
the  dura  mater  becomes  firmly  adherent  to  the  bone  of  the  skull.  On  the 
other  hand,  the  inflammation  may  spread  through  the  whole  thickness 
of  the  membrane,  and  the  pia-arachnoid  may  thus  become  united  to  the 
dm'a  by  lymph. 

Symptoms. — The  symptoms  are  indefinite ;  but  there  may  be  rise 
of  temperature,  headache,  and  deliriiun,  and  convulsions  may  occui',  or 
motor  paralysis  corresponding  to  some  part  of  the  cortex  pressed  on  by  a 
collection  of  pus. 

Treatment. — This  must  be  directed  to  the  cause,  whether  injury, 
disease  of  bone,  syphilis,  or  inflammatory  conditions  outside  the  skull.  If 
there  is  evidence  of  the  formation  of  pus,  the  skull  should  be  trephined  to 
allow  of  its  escape.  In  other  respects  the  treatment  does  not  differ  from 
that  of  other  forms  of  meningitis  to  be  subsequently  described. 

Internal  Pachymeningitis. 

This  is  either  hsemorrhagic,  constituting  hsematoma  of  the  dura  mater, 
to  be  presently  described;  purulent,  in  which  case  it  is  almost  always 
associated  with  a  similar  inflammation  of  the  pia-arachnoid,  or  of  its  own 
outer  layer,  from  both  of  which  conditions  it  is  indistinguishable  chnically ; 
or  syphilitic.  Pachymeningitis  hsemorrhagica  is  also  known  as  htematoma 
of  the  dura  mater,  and  consists  in  an  effusion  of  blood  on  the  inner  surface 
of  the  dura,  occupying  a  considerable  area  over  one  or  both  cerebral 
hemispheres. 

Etiology. — The  condition  is  met  with  in  those  over  50  years  of  age, 
and  males  suffer  more  frequently  than  females.  The  subjects  of  chronic 
mental  diseases  are  pecuharly  liable  to  be  affected,  especially  general  para- 
lytics and  chronic  alcoholics.  It  also  occurs  in  persons  with  chronic  renal 
and  cardiac  disease  with  degenerate  cerebral  vessels.  Diseases  in  which  the 
hsemorrhagic  diathesis  is  marked,  as  in  profound  anaemias,  scurvy,  and  scor- 
butic rickets,  are  sometimes  responsible  for  its  occurrence,  as  are  acute 
diseases,  such  as  enteric  fever,  smallpox,  typhus,  relapsing  fever,  and  acute 
rheumatism.  An  injury  to  the  head  has  also  been  followed  by  this  con- 
dition. 

Morbid  anatomy. — The  exact  condition  met  with  varies  in  different 
cases.     There  may  be  only  a  delicate  membrane,  beneath  the  dura  and 
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easily  separable  from,  it,  consisting  of  interstitial  tissue  and  numerous 
capillaries,  and  dotted  with  minute  haemorrhages  ;  or  the  membrane  may  be 
formed  by  a  series  of  laminated  clots,  3  to  5  mm.  in  thickness,  the  more 
recent  parts  of  which  are  soft  and  red,  owing  to  small  vessels  and  extra- 
vasated  blood,  while  the  older  parts  are  firmer  and  paler  o^dng  to  the 
formation  of  fibrous  tissue.  A  series  of  cysts  may  be  met  with  in  the 
meshes  of  the  membrane,  and  may  contain  hquid  or  coagulated  blood 
variously  altered.  The  condition  is  bilateral  in  about  half  the  cases,  and  is 
usually  associated  with  atrophy  of  the  convolutions,  while  in  some  instances 
the  extravasation  is  so  large  that  marked  compression  of  one  or  both  cere- 
bral hemispheres  results,  a  large  space  being  thus  created  between  the  dura 
and  the  sui'face  of  the  hemisphere. 

The  false  membrane  may  be  adherent  to  the  dura  alone  or  to  the 
arachnoid  as  well,  while  in  some  cases,  in  wliich  no  such  adhesions  to  the  dura 
exist,  it  may  be  difficult  to  disentangle  it  from,  the  arachnoid.  The  dura 
itself,  when  separated  from  the  false  membrane,  may  show  no  thickening  or 
other  abnormahty,  and  its  under  surface  may  be  qrdte  smooth.  In  eight 
cases  which  Bondurant  examined  he  found  inflammation  of  the  arachnoid 
in  all,  while  inflammation  of  the  dura  was  either  absent  or  insignificant. 
He  contends  that  the  term  chronic  hctmorrhagic  leptomeriiiigitis  would  be 
more  appropriate  than  that  by  which  the  condition  is  generally  known. 
Cases  wliich  I  have  examined  lead  me  to  conclude  that  the  condition  is 
primarily  an  affection  of  the  dura,  and  that  the  blood  is  derived  from  the 
A^essels  of  this  membrane,  though  Huguenin  holds  that  it  is  derived  from 
the  vessels  of  the  pia.  With  a  source  of  irritation  in  such  close  proximity, 
it  is  not  surprising  that  the  pia-arachnoid  should  become  secondarily 
affected. 

Pathology. — Vhxhow  holds  that  the  condition  is  primarily  inflam- 
matory, a  dehcate  vascular  membrane  being  formed  before  there  is  any 
haemorrhage  into  it ;  while  others,  like  Huguenin  and  Wigglesworth,  regard 
the  haemorrhage  as  the  primary  lesion.  The  question  is  far  from  settled, 
but  the  post-mortem  evidence  at  our  disposal  suggests  that  both  forms  of 
origin  occur ;  and  it  is  difficult  to  see  how  it  could  be  otherwise,  if  we  con- 
sider how  varied  the  etiological  conditions  are  under  which  the  affection 
occurs.  Some  of  these  make  the  inflammatory  theory  highly  probable, 
while  others  not  only  make  it  improbable,  but  support  strongly  the  ^'iew 
that  haemorrhage  is  the  primary  lesion. 

Symptoms. — The  symptoms  are  most  indefinite.  A  considerable 
proportion  of  cases  of  this  affection  are  met  with  post-mortem,  in  wliich 
there  have  been  no  symptoms  to  cause  it  to  be  suspected  diu'ing  life ;  other 
cases  probably  give  rise  to  symptoms,  but  these  are  masked  by  those 
consequent  on  the  condition  to  which  the  haematoma  is  secondary ;  while  in 
a  tMrd  class  of  cases  the  symptoms  which  occur  simulate  those  due  to  other 
cerebral  affections,  for  which  this  condition  is  accordingly  mistaken.  Such 
symptoms  as  result  vary  according  to  the  positions  of  the  lesions  and  their 
sizes.  As  a  rule  the  onset  is  sudden,  and  apoplectiform  seizui'es  recur  from 
•time  to  time  as  fresh  haemorrhages  take  place;  the  patient  may  recover  appar- 
ently completely  from  one  attack,  when  fresh  S}Tiiptoms  arise  in  consequence 
of  new  haemorrhages ;  and  it  is  this  repetition  of  attacks  of  cerebral  disturb- 
ance that  is  so  characteristic  of  haematoma  of  the  dm'a  mater.  The  general 
symptoms  of  compression  consist  in  headache,  vomitiag,  slow  u-regular 
pulse,  general  muscular  weakness,  contracted  pupils,  somnolence,  and  coma. 
Nystagmus  may  occui-,  and  optic  neuiitis  is  present  now  and  then  towards 
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the  end  of  life.  If  the  hsematoma  is  situated  over  the  convohition» 
bordering  on  the  fissure  of  Eolando,  it  may  give  rise  to  unilateral  con- 
vulsions or  paralysis,  or  to  similar  conditions  affecting  one  limb  chiefly,  or 
one  side  of  the  face.  Aphasia  is  not  uncommonly  met  with  when  the  left 
hemisphere  is  affected. 

In  the  most  severe  cases  death  may  result  from  the  first  attack  of 
haemorrhage  which  gives  rise  to  symptoms,  while  more  commonly  there  are 
alternations  of  improvements  and  relapses,  which  may  spread  over  months 
or  even  years,  until  the  condition  is  ultimately  fatal.  In  the  only  properly 
authenticated  case  of  recovery  from  this  affection,  the  patient  was  murdered 
six  months  after  all  symptoms  had  disappeared,  and  the  remains  of  the 
morbid  process  were  found  on  post-mortem  examination. 

In  children  the  disease  cannot  be  recognised  with  certainty,  but  cerebral 
symptoms  occurring  in  the  course  of  scurvy  rickets  may  lead  to  hsematoma 
being  suspected.  The  same  may  be  said  with  regard  to  the  occurrence  of 
such  symptoms  after,  or  in  association  with,  any  of  the  known  causes  of 
the  affection. 

Diagnosis  and  prognosis. — While  cerebral  symptoms,  such  as 
those  that  have  been  detailed  above,  occurring  in  association  with  one  of 
the  known-  causes  of  the  condition,  may  lead  to  its  being  suspected,  there 
is  nothing  distinctive  about  the  symptoms  which  justify  an  absolute 
diagnosis,  as  a  rule.  A  sudden  onset,  with  cortical  symptoms,  either 
convulsive  or  paralytic,  and  a  course  in  which  there  are  alternations  of 
improvements  and  aggravations,  may,  however,  lead  to  its  recognition. 
When  pronounced  enough  to  give  rise  to  symptoms  by  which  it  can  be 
recognised  clinically,  it  is  almost  certain  to  be  fatal ;  whereas  in  slighter 
cases,  in  which  the  condition  has  not  been  suspected  during  life,  but  has  been 
found  post-mortem,  there  is  often  nothing  to  suggest  that  the  haematoma 
in  itself  would  have  been  fatal,  had  its  cause  not  been  attended  with  this 
result. 

Treatment. — If  recognised  or  suspected,  the  patient  should  be  kept 
at  rest  in  a  quiet,  well-ventilated  room,  with  the  head  and  shoulders  raised, 
care  being  taken  to  avoid  flexion  of  the  neck  with  consequent  obstruction  to 
venous  return,  and  cold  should  be  applied  to  the  head.  Stimulants  and 
cardiac  tonics  must  be  avoided  as  far  as  possible,  care  must  be  taken  not  to 
allow  the  volume  of  the  circulation  to  be  increased  by  the  drinking  of  too 
much  liquid,  and,  if  necessary,  means  must  be  taken  to  reduce  arterial 
pressure  by  depletion,  and  in  any  case  the  bowels  must  be  kept  freely  open. 
When  possible  the  cause  should  be  removed  or  counteracted ;  and  if  local- 
ising signs  can  be  detected,  pointing  to  the  presence  of  a  large  extravasation 
in  an  accessible  position,  the  case  should  be  submitted  to  the  surgeon.  The 
possibility  of  any  of  these  measures  being  successful  is,  however,  very  slight. 

J.  EISIE^  EUSSELL. 


LEPTOMENINGITIS. 

In  this  form  of  meningitis  the  pia  and  arachnoid  are  affected,  and  the 
exudation  takes  places  between  the  two  membranes. 

Etiology. — In  addition  to  the  form  of  this  affection  due  to  the 
presence  of  tubercles  in  the  membranes,  and  that  due  to  syphilis,  the  variety 
known  as  epidemic  cerebro-spinal  meningitis,  and  the  form  of  posterior 
basic  meningitis  of  children,  first  described  by  Gee  and  Barlow,  all  of  which 
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are  described  in  other  sections,  there  is  a  large  group  of  cases  of  so-called 
simple  meningitis  which  occur  under  different  circumstances.  Such  cases 
may  be  met  with  in  the  course  of  acute  specific  diseases,  such  as  variola, 
measles,  scarlet  fever,  enteric  fever,  and  acute  rheumatism ;  but  they  are 
much  more  commonly  associated  with  pneumonia  than  with  any  of  these 
other  diseases,  and  are  also  met  with  in  connection  with  septicsemia  and 
pyaemia.  Most  important  causes  are  also  to  be  found  in  simple,  purulent, 
and  especially  obstructive  inflammations  of  the  antrum,  nasal  sinuses,  and 
ethmoid  cells ;  and  inflammation  of  the  orbit  is  responsible  for  some  cases, 
as  is  erysipelas  of  the  scalp  for  others.  Diseases  of  the  cranial  bones, 
syphilitic  or  otherwise,  are  common  causes,  in  which  connection  disease  of 
the  petrous  portion  of  the  temporal  bone,  secondary  to  ear  disease,  plays  an 
important  part,  though  meningitis  is  less  common  than  is  the  occurrence  of 
cerebral  abscess  under  these  conditions.  Injuries  to  the  head  often  cause 
this  variety  of  meningitis,  and  that  even  when  there  have  been  no  external 
evidences  of  such  injuries.  Insolation  occasionally  causes  it.  Cases  are 
met  with  in  association  with  Bright's  disease,  and  gout  is  also  said  to  be  a 
cause.  Over-study  has  been  regarded  as  a  direct  cause  of  meningitis,  but 
it  is  probably  only  one  factor  in  the  etiology  of  such  cases,  as  will  be  seen 
when  their  pathology  is  under  consideration. 

Morbid  anatomy. — The  precise  appearances  met  with  depend  on  the 
severity  of  the  process,  its  mode  of  origin,  and  the  length  of  time  that  it  had 
existed  before  causing  death.  In  the  earliest  stage  the  vessels  of  the  pia 
are  injected,  and  there  is  soon  added  to  this  a  milky-looking  opacity  of  the 
membranes,  especially  noticeable  along  the  vessels  and  sulci  of  the  con- 
vexity, and  it  may  be  also  in  the  interpeduncular  space  at  the  base.  This 
exudation,  which  gives  rise  to  the  opacity,  next  becomes  purulent  in  patches, 
which  ultimately  coalesce,  so  that  when  the  convexity  of  the  brain  is  affected 
the  convolutions  may  be  concealed  by  a  yellowish  white  exudation,  or  green 
purulent  matter,  which  is  as  a  rule  in  the  subarachnoid  space,  and  only  rarely 
between  the  dura  and  arachnoid.  In  cases  of  still  longer  standing  there 
may  be  caseation  of  this  purulent  exudation.  When  the  base  is  affected, 
the  interpeduncular  space  may  be  filled  with  this  exudation,  which  may 
spread  to  the  under  surface  of  the  cerebellum.  The  choroid  plexuses  some- 
times become  infiltrated,  and  the  ventricles  may  contain  turbid  fluid,  or 
even  pus.  The  pia-arachnoid  over  the  surface  of  the  brain  is  much 
thickened,  and  may  be  soft  and  gelatinous,  or  firm,  according  to  the  nature 
of  the  exudation.  The  underlying  convolutions  may  be  softened  and  infil- 
trated by  leucocytes,  and  it  may  be  impossible  to  remove  the  pia  mater 
without  tearing  the  surface  of  the  cortex.  Thrombosis  of  one  or  other  of 
the  cerebral  sinuses  may  be  present. 

Pathology. — Inflammation  of  the  pia-arachnoid  shows  little  tendency 
to  the  formation  of  lymph,  as  compared  with  the  frequency  with  w^liich  pus 
is  met  with.  Symptoms  referable  to  the  cranial  nerves  usually  depend  on 
extension  of  the  inflammatory  process  to  them,  while  other  symptoms  are 
in  large  measure  due  to  the  irritation  and  pressure  effects  of  the  exudation 
on  the  nerve  elements,  and  the  more  general  increase  of  intracranial 
pressure  caused  by  effusion  into  the  ventricles.  Another  way  in  which 
symptoms  may  be  produced,  however,  is  by  micro-organisms,  whether  these 
be  the  cause  of  the  affection  or  not.  The  cerebro-spinal  meninges  appear 
to  be  a  peculiarly  favourable  place  for  the  multiplication  of  micro-organisms, 
which  may  produce  symptoms  in  meningitis,  either  by  their  local  irritative 
effects,  or  by  their  toxic  products  becoming  absorbed.  It  must  not,  however, 
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be  inferred  from  this  that  all  organisms  found  in  meningitis,  or  their  toxic 
products,  are  of  necessity  the  cause  of  the  affection.  The  organism  that 
has  been  most  commonly  foimd  in  the  condition  has  been  the  pneiuno- 
coccus,  even  if  we  only  take  into  consideration  the  cases  in  which  pneu- 
monia has  not  existed  in  conjimction  with  the  meningeal  affection.  But  in 
addition  to  this  and  other  organisms  that  are  capable  of  generatmg  the 
disease,  other  varieties  may  be  found  in  the  same  case,  which,  wliile  ha-sang 
no  ^hare  in  the  production  of  the  malady,  nevertheless  play  an  important 
part  in  the  course  of  the  morbid  process,  and  yield  manifestations  by 
settmg  up  a  process  of  secondary  infection.  Then,  again,  many  cases  of 
meningitis  which  appear  to  be  in  no  way  related  to  micro-organisms,  such 
as  those  following  injm-y  without  external  wound,  over-study,  and  the  like, 
may  in  reality  prove  to  be  closely  associated  with  them.  Thus  an  injmy 
may  induce  a  state  of  the  meninges  suitable  for  the  multiplication  of 
organisms,  which  in  their  turn  become  responsible  for  the  graver  manifesta- 
tions of  the  disease,  while  over-study  and  similar  conditions  may  lower  the 
general  resistive  power  of  the  subject  against  then  attacks. 

There  is  e^■idence  which  makes  it  probable  that  the  toxines  of  conditions 
like  measles  and  scarlet  f e^'er  can  cause  menuigitis  by  their  dii-ect  action ; 
but,  on  the  other  hand,  attempts  to  produce  the  affection  in  animals,  by  the 
inoculation  of  micro-organisms,  have  only  succeeded  where  the  injections 
have  been  made  dii'ectly  into  the  cerebro-spinal  cavity. 

Sjrniptonis. — After  what  has  been  said  with  regard  to  the  etiology, 
it  will  be  readily  understood  that  the  symptoms  due  to  a  memngitis  may 
be  masked  or  hopelessly  confused  by  those  consequent  on  the  disease 
or  injm-y  to  which  the  merdngeal  affection  is  secondary,  but  other  cases 
present  a  more  or  less  typical  clinical  picture,  by  which  the  condition  can 
be  recognised.  As  a  full  description  of  the  symptoms  met  with  in 
tuberculous  meningitis  will  be  given  later,  and  as  there  is  a  good  deal  of 
resemblance  between  the  manifestations  of  that  affection  and  the  other 
forms  of  leptomeningitis,  a  short  sketch  of  the  clinical  featm-es  of  the  non- 
tuberculous  varieties  must  suffice  here. 

The  symptoms  usually  begin  quite  suddenly  without  any  prodi'omal 
stage,  but  sometimes  they  are  much  more  insidious  and  indefinite.  Pdgors 
conunonly  occm^  at  the  onset  in  adults,  but  are  less  fi-equent  in  children. 
Headache  is  almost  always  present,  and  is  usually  the  first  s}Tnptom  to 
attract  attention ;  the  seat  of  the  headache  varies,  and  exacerbations  of 
it  occm-  from  time  to  time  wliich  may  cause  the  patient  to  shiiek  with  pain. 
Vertigo  is  an  early  but  not  a  frequent  symptom,  while  vomiting  may  occur 
once  or  more  at  tliis  stage  of  the  disease.  The  muscles  of  the  neck  may 
become  stiff  and  the  head  retracted,  both  of  which  are  signs  of  the  gi'eatest 
importance,  indicating  affection  of  the  merdnges  of  the  posterior  fossa  of  the 
skull,  and  they  are  often  the  earhest  unequivocal  evidences  of  the  natm-e  of 
the  disease.  The  stiffness  may  extend  to  the  muscles  of  the  back  and  to  the 
limbs.  The  pupils  are  as  a  rule  contracted,  there  is  mtolerance  of  hght  and 
extreme  sensitiveness  to  sounds.  There  may  be  maniacal  excitement  in  the 
initial  stage,  or  mental  disturbance  may  be  absent  until  the  later  stages, 
when  the  dehiium  may  be  maniacal,  but  depression  is  more  common  than 
exaltation.  The  temperature  is  raised,  it  may  reach  104°  F.  withiri  the 
first  few  days,  and  is  very  ii'regular.  The  pulse  is  as  a  rule  rapid,  and 
may  also  be  nregular. 

Such,  briefly,  are  the  phenomena  which  characterise  the  early  or 
irritation  stage  of  a  meningitis.     As  the  stage  of  pressm-e  develops  there 
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is  increasing  somnolence,  passing  on  to  coma.  The  pupils  are  dilated, 
sluggish,  and  it  may  be  unequal;  ptosis  or  strabismus  may  occur,  and 
nystagmus  is  sometimes  present.  Paresis  of  the  muscles  of  the  face  may 
result  from  involvement  of  the  seventh  cranial  nerve,  or  there  may  be 
anesthesia  through  implication  of  the  fifth,  and  trophic  changes  in  the 
cornea  have  resulted  when  the  Gasserian  ganglion  has  been  affected. 
Optic  neuritis  is  not  infrequently  met  with,  when  the  chief  mischief  is  at 
the  base  of  the  brain,  but  it  is  rare  when  the  convexity  of  the  organ  is  alone, 
or  chiefly  affected.  Other  cranial  nerves  are  sometimes,  though  most  rarely 
involved.  Epileptiform  convulsions  may  recur  frequently,  or  there  may  be 
more  limited  spasm,  as  of  a  limb,  or  twitching  of  individual  muscles.  So, 
too,  paralysis  of  the  limbs  on  one  side,  with  or  without  affection  of  the  face, 
may  occur.  Constipation  is  usually  present,  and  the  abdomen  is  often  tense 
and  concave.  Towards  the  end  there  is  loss  of  control  over  the  sphincters. 
The  temperature  remains  above  102°  F.,  and  the  pulse  becomes  slow  and 
irregular.  The  duration  of  this  form  of  meningitis  may  be  only  a  few  days, 
or  even  forty-eight  hours  in  severe  cases,  and  rarely  exceeds  a  week  or  ten 
days,  though  some  cases  are  prolonged  beyond  this  time. 

Diagnosis. — The  diagnosis  is  comparatively  obvious  in  some  cases, 
while  in  others  it  is  exceedingly  difficult.  Acute  diseases,  such  as  enteric 
fever,  pyaemia,  general  tuberculosis,  and  the  like,  may  be  attended  with 
cerebral  symptoms,  easily  mistaken  for  meningitis ;  and,  on  the  other  hand, 
in  conditions  like  erysipelas  and  pneumonia,  it  is  exceedingly  difficult  to 
say  whether  there  is  more  than  the  symptomatic  delirium  present. 
Enteric  fever  is  usually  more  gradual  in  onset,  and  cerebral  symptoms  do 
not  come  on  until  later  in  the  course  of  the  illness  than  in  meningitis,  and 
the  characteristic  temperature  curve,  nature  of  the  stools,  enlargement  of 
the  spleen,  rose-coloured  spots,  all  serve  to  distinguish  it  from  the  cerebral 
affection.  In  the  case  of  pyeemia,  some  cause  for  the  condition  will 
probably  be  discovered ;  there  are  frequent  rigors,  and  there  may  be  sub- 
cutaneous haemorrhages  and  swelling  of  joints,  in  addition  to  which 
evidences  of  metastatic  abscesses  may  be  forthcoming.  Pyaemia,  consequent 
on  septic  thrombosis  of  a  lateral  sinus,  in  connection  with  otorrhcea,  may 
simulate  meningitis  so  closely  that  the  autopsy  alone  reveals  the  true 
nature  of  the  case.  Further,  there  is  a  class  of  cases  in  which,  during  life, 
symptoms  exist  which  appear  to  point  clearly  to  the  existence  of  meningitis, 
but  in  which,  post-mortem,  beyond  hyperasmia,  or  similar  slight  changes  of 
doubtful  significance,  nothing  is  found  to  account  for  the  clinical  phenomena. 

In  attempting  to  distinguish  the  form  of  meningitis  present,  every  care 
must  be  exercised  in  searching  for  a  possible  cause,  which,  if  discovered, 
will  usually  aid  greatly  in  deciding  this  question.  The  tuberculous  variety 
can  be  further  distinguished  in  some  instances  by  the  detection  of  tubercles 
in  the  choroid  on  ophthalmoscopic  examination,  or  by  the  discovery  of 
tubercle  bacilli  in  fluid  drawn  from  the  subdural  space  by  Quincke's  lumbar 
puncture.  Negative  results  from  cover -glass  preparations  stained  for 
tubercle  bacilli  are  of  no  value ;  inoculation  experiments  in  guinea-pigs  can 
alone  be  rehed  on,  as  such  experiments  have  yielded  positive  results  when 
a  large  number  of  cover-glass  preparations  had  failed  to  do  so. 

Prognosis. — The  disease  is  almost  certain  to  terminate  in  death; 
but,  allowing  for  the  possibilities  of  mistaken  diagnosis,  there  still  remain  a 
few  cases  in  which  there  has  been  recovery  from  simple  meningitis  secondary 
to  adjacent  disease,  or  traumatic  in  origin.  Eecovery  from  pm-ulent 
meningitis    never    occurs;    but   Gowers    speaks   of  recovery   in   two  in- 
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stances,  where  there  were  distinct  symptoms  of  meningitis  in  post-puerperal 
septicaemia. 

Treatment. — The  patient  must  be  kept  absolutely  at  rest  in  bed,  in 
a  darkened  room  which  is  cool  and  well  ventilated.  Anything  calculated 
to  cause  mental  excitement  or  physical  um'est  must  be  avoided.  The  head 
and  shoulders  should  be  raised  and  cold  applied  to  the  head,  from  which 
the  hair  has  been  shaved,  if  possilile.  In  young  full-blooded  persons  it  may 
be  advisable  to  practise  local  depletion,  by  means  of  leeches  applied  behind 
the  ears  or  on  the  temples,  or  even  general  depletion  may  be  had  recourse 
to  with  advantage  in  some  cases.  With  the  same  object  in  view,  active 
purgation  may  be  employed,  and  in  any  case  of  meningitis  it  is  essential 
that  the  bowels  should  be  kept  freely  open. 

General  counter-irritation  of  the  scalp  is  to  be  deprecated,  but  a  blister, 
or  the  thermo-cautery  lightly  applied  to  the  occiput,  is  often  useful,  and 
probably  does  not  increase  to  any  extent  the  amount  of  suffering  of  the 
patient. 

The  exercise  of  much  discretion  is  needed  with  regard  to  the  administra- 
tion of  opiates,  as  it  is  imperative  that  they  should  be  given  for  the  relief 
of  pain  in  some  cases,  while  in  others  there  is  no  such  urgency,  in  which 
case  such  drugs  are  best  avoided  in  that  their  effects  mask  the  symptoms 
produced  by  the  meningitis.  Subcutaneous  injections  of  small  doses  of 
morphine,  or  enemata  of  chloral,  are  the  best  measures  to  adopt  when 
anodynes  are  called  for.  Before  either  of  these  drugs  are  used,  antipyrine,. 
phenacetin,  and  similar  remedies  should  be  tried. 

Vomiting  is  best  treated  by  giving  the  patient  ice  to  suck,  and  by  the 
application  of  a  mustard  plaster  to  the  epigastrium,  and  another  to  the  back 
of  the  neck.  Hydrocyanic  acid  and  bismuth  by  the  mouth  may  also  be 
tried,  and  when  these  measures  fail,  small  doses  of  cocaine  may  allay  the 
vomiting.  Of  drugs  that  have  been  supposed  to  influence  the  inflammatory 
process,  mercury  is  the  most  useful.  By  means  of  inunction,  the  patient 
should  be  brought  under  the  influence  of  the  drug  as  quickly  as  possible^ 
and  kept  in  the  condition  in  which  the  gums  are  just  "  touched."  Of  other 
drugs  that  have  been  extolled,  iodide  of  potassium  and  perchloride  of  iron 
deserve  mention ;  in  the  event  of  the  meningitis  being  of  syphUitic  origin,, 
the  former  drug  would  be  of  great  advantage,  while  the  latter  appears  to 
have  a  distinct  influence  in  septicemic  cases.  Quincke's  lumbar  puncture- 
has  been  successfully  employed  in  the  treatment  of  some  cases,  as  has 
trephirdng  and  drainage. 

Where  disease  of  the  ear  or  antrum  or  any  similar  cause  can  be  detected, 
it  must  be  actively  dealt  with  by  a  surgeon.  Prophylactic  measures  consist 
in  careful  attention  to  ear  disease,  inflaromatory  conditions  of  the  antrum,^ 
nasal  sinuses,  ethmoid  cells,  and  the  like,  and  rigid  antiseptic  treatment  of 
all  injuries  of  the  skull. 

J.  EISIE^T  EUSSELL. 


TUBEECULOUS   MENINGITIS. 

This  disease  is  a  form  of  acute  tuberculosis  in  which  the  membranes  of 
the  brain,  and  it  may  be  of  the  spinal  cord  also,  are  attacked,  and  in  which 
an  excess  of  cerebro-spinal  fluid,  with  dilatation  of  the  lateral  ventricles  of 
the  brain,  results  secondarily. 

The  first  full  description  of  the  clinical  symptoms  of  the  affection  which 
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we  possess  is  by  Eobert  ■V\Tiytt  of  EdinbOTgh,  who  in  1768  published 
an  accoimt  of  what  he  called  dropsy  of  the  brain.  "  Acute  hydrocephalus  " 
is  the  name  by  wliich  it  was  generally  known  at  the  beginrdns;  of  the 
present  century,  and  is  even  now  not  infrequently  used  to  denote  the 
affection. 

Although  recognised  chnically  so  long  ago,  it  was  not  until  1830  that 
its  pathology  became  known,  when  Papavoine  showed  that  the  morbid 
process  consisted  in  the  deposition  of  tubercles  in  the  membranes,  and 
looked  on  the  excess  of  fluid  in  the  ventricles  as  of  minor  importance. 
Bricheteau,  however,  first  suggested  that  the  condition  should  be  called 
tubercular  meniugitis ;  and  in  that  e^ddences  of  inflammation  are  usually 
present,  in  conjunction  with  the  tuberculous  deposits,  the  name  has  been 
approved  of,  and  is  that  now  in  general  use,  except  that  the  modern 
tendency  has  been  to  substitute  the  term  "  tuberculous  "  for  "  tubercular." 

Etiology. — While  many  conditions  play  their  part  in  rendering  the 
■subject  liable  to  this  affection,  or  in  evoking  its  manifestations  in  one  so 
predisposed,  the  essential  cause  is  an  infection  of  the  cerebral  menmges  by 
means  of  the  tubercle  bacillus,  the  process  being  always  secondary  to 
previously  existing  tuberculous  disease  in  some  other  organ.  In  the 
majority  of  post-mortem  examinations  made  in  this  condition,  some  primary 
source  of  tuberculous  infection  is  detectable  elsewhere  in  the  body,  especially 
in  the  lungs  and  pleura?,  the  bronchial  and  mesenteric  glands,  bones,  joints, 
genito-ru'inary  apparatus  or  brain ;  and  even  where  no  such  primary  focus 
is  discovered,  we  are  scarcely  justified  in.  assummg  that  the  process  is 
primary  ia  the  cerebral  meninges,  for  a  tuberculous  lesion  in  the  bones, 
middle  ear,  or  some  other  part,  may  easily  escape  observation,  unless  a  very 
exhaustive  search  is  made.  Of  the  factors  which  render  the  patient  liable 
to  the  disease,  a  hereditary  tendency  is  not  the  least  important.  As  a  rule, 
cases  that  are  met  with  have  a  family  history  of  tuberculosis,  either  pul- 
monary or  infantile ;  and  many  children  of  the  same  family  are  often 
attacked  at  about  the  same  age.  On  the  other  hand,  there  may  be  no  such 
family  history,  and  it  must  be  remembered  that  the  modern  tendency  is  to 
regard  tuberculous  disease  as  due  to  the  introduction  of  the  virus  from 
without,  especially  in  the  food.  The  disease  most  frequently  occm's  in 
children  between  the  ages  of  2  and  10  years,  but  has  been  met  with  by 
Guersant  in  a  child  6  weeks  old,  and  is  not  infrequently  seen  in  early 
adult  life.  It  seems  especially  prone  to  occm'  at  the  period  of  the  first 
dentition.  A  few  cases  occur  dm-iiig  the  middle  period  of  life,  but  after 
that  it  is  extremely  rare.  Accessory  factors,  which  play  a  part  in  the 
etiology  of  the  disease  by  lowering  the  physical  condition,  and  thus  render- 
ing the  patient  less  resistant  to  the  tuberculous  process,  are  to  be  fomid  in 
impure  an,  imperfect  or  insufficient  food,  and  want  of  exercise.  Well- 
nourished  children  may,  however,  fall  victims  to  the  disease. 

Besides  these,  there  are  conditions  which  appear  to  act  much  in  the 
same  way,  or  as  direct  excitants,  and  though  met  with  rarely,  requu'e 
consideration.  A  blow  on  the  head  seems  to  act  as  a  determining  factor  in 
some  cases,  and  acute  diseases,  such  as  diarrhoea,  enteric  fever,  whooping- 
cough,  broncho-pneiunonia,  and  the  like,  may  all  be  followed  by  an  attack 
of  this  form  of  meningitis.  Foremost  amongst  such  conditions  is  measles, 
which  appears  to  have  a  pecuhar  tendency  to  excite  tuberculosis.  Brain 
work  probably  stands  in  the  same  relation  to  the  affection  as  many  of  the 
other  conditions  just  mentioned,  and,  like  them,  can  in  no  sense  be  regarded 
as  the  cause  of  the  disease,  which,  as  we  have  seen,  depends  on  a  process  of 
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tuberculous  auto-infection.  Surgical  interference  with  tuberculous  disease 
exceptionally  leads  to  dissemination  of  the  virus  and  consequent  meningitis. 
Morbid  anatomy, — Two  distinct  conditions  are  met  with  on 
examination  of  the  brain  after  death,  the  one  being  a  deposition  of 
miliary  tubercles,  in  the  form  of  minute  grey  dots,  sometimes  very  difficult 
to  see,  or,  if  caseating,  then  opaque  yellowish  in  colour,  and  the  other  an 
inflammatory  exudation.  Sometimes  the  miliary  tubercles  are  plentiful, 
and  very  little  lymph  is  seen,  while  in  other  cases  the  tubercles  are  scarce 
and  the  exudation  abundant,  gelatinous,  and  opaque ;  but  there  is  rarely 
anything  that  can  be  regarded  as  pus.  Tubercle  bacilli  have  been  found  in 
the  membranes  even  when  no  miliary  tubercles  could  be  seen  with  the 
unaided  eye.  The  most  pronounced  lesions  are  usually  met  with  at  the 
base  of  the  brain,  though  in  exceptional  cases  the  convexity  suffers  most. 
When  the  base  is  chiefly  affected,  the  lymph  is  found  occupying  the 
triangular  space  bounded  by  the  crura  cerebri  and  optic  tracts,  and  also 
covering  the  ventral  surface  of  the  pons  and  medulla,  and  it  may  be 
extending  down  the  spinal  meninges.  The  exudation  may  spread  along  the 
fissure  of  Sylvius  and  the  neighbouring  sulci,  until  the  greater  part  of  the 
convexity  of  one  or  both  hemispheres  is  covered ;  usually,  however,  it  does 
not  spread  far  along  the  fissure  of  Sylvius,  and  the  membranes  over  the 
convexity  of  the  hemispheres  may  be  quite  natural  in  appearance  or  unduly 
dry  looking.  The  miliary  tubercles  are  most  numerous,  as  a  rule,  along  the 
course  of  the  large  blood  vessels,  and  consequently  occur  chiefly  in  the 
sulci  and  furrows  on  the  surface  of  the  brain,  along  the  fissure  of  Sylvius, 
at  the  optic  chiasma,  and  over  the  surface  of  the  pons,  medulla,  and 
cerebellum.  They  may  also  spread  along  the  choroid  plexuses,  which  are 
engorged.  The  dura  may  also  be  the  seat  of  miliary  tubercles.  Small 
haemorrhages  occur  in  the  pia  and  in  the  brain  substance,  which  may  also 
show  inflammatory  changes  and  the  presence  of  tubercle  on  microscopical 
examination.  The  convolutions  on  the  convexity  of  the  hemisphere  may 
be  much  flattened  by  pressure  consequent  on  the  dilatation  of  the  lateral 
ventricles,  which  contain  a  large  excess  of  cerebro-spinal  fluid,  which  may 
be  turbid  or  blood-stained.  Thrombosis  of  a  cerebral  vein  is  exceptionally 
met  with,  and  still  more  rarely  a  similar  condition  of  one  of  the 
sinuses. 

Pathology. — The  relationship  between  the  symptoms,  and  the  changes 
found  post-mortem,  is  not  wholly  clear.  In  the  early  stages  of  the  disease 
the  inflammatory  process  in  the  membranes  seems  capable  of  irritating  the 
nerve  elements,  and  exciting  them  to  over-activity.  But  considerable 
paralysis  may  be  met  with  clinically  at  this  stage,  w^hile  only  insignificant 
changes  can  be  found  in  the  brain  to  account  for  this,  a  condition  of  things 
for  which  no  altogether  satisfactory  explanation  has  as  yet  been  offered. 
In  the  later  stages  of  the  affection  the  paralytic  and  other  concomitant 
phenomena  are  best  accounted  for  by  the  compression  of  the  brain,  which 
results  from  the  effusion  into  the  ventricles  and  the  damage  to  the  nerve 
centres  by  the  action  of  the  inflammatory  process. 

The  rigidity  of  muscles  which  is  met  with  is  due  to  irritation  of  the 
cortex,  crus,  pons,  medulla,  or,  it  may  be,  even  the  spinal  cord,  the  amount 
of  retraction  of  the  head  depending  on  the  degree  to  which  the  posterior 
fossa  of  the  skull  is  involved.  Affection  of  the  cranial  nerves  is  due  either 
to  their  irritation  or  destruction  by  the  inflammatory  processes  at  the  base ; 
but  the  face  and  tongue  may  be  paralysed  as  a  result  of  a  cortical  lesion, 
and  such  a  lesion  may  also  account  for  inequality  of  pupils  and  strabismus. 
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Symptoms.' — In  that  the  patient  is  most  commonly  a  child,  it  is 
convenient  to  describe  the  clinical  features  of  the  disease  as  seen  in 
children,  and  then  to  point  out  how  its  course  differs  when  an  adult  is 
attacked. 

The  child  has  usually  been  "  ailing  "  for  some  weeks  or  months  before 
any  definite  manifestations  of  meningitis  are  detected.  These  prodromata 
consist  in  alteration  in  the  child's  disposition,  restlessness  at  night, 
emaciation,  pallor,  gastro-intestinal  irregularities,  and  so  on.  Such  a  child 
is  apathetic  and  dull,  becomes  easily  tired  at  games,  with  its  toys  and  at 
lessons,  begins  to  get  irritable  and  fretful,  or  becomes  peculiarly  affec- 
tionate. Although  during  the  day  it  seems  to  be  tired  and  wants  to  lie 
down,  it  is  extremely  restless  at  night,  grinds  its  teeth,  starts  and  wakes 
as  if  frightened  by  dreams,  or  if  there  is  the  slightest  noise,  and  shows 
great  intolerance  to  a  light  in  the  room.  It  loses  liesh,  the  skin  becoming 
lax,  the  contour  of  the  Imibs  is  lost,  and  the  muscles  feel  flabby  and  soft, 
while  the  ribs  and  other  bony  processes  stand  out  prominently.  In  spite 
of  this  the  face  may  not  show  any  evidence  by  the  otherwise  general 
emaciation,  but  the  countenance  becomes  listless  and  wanting  in  variety  of 
expression,  the  eyes  dull,  and  the  face  pale.  The  little  patient  begins  to 
show  a  distaste  for  its  food,  it  becomes  constipated,  or  constipation 
alternates  with  attacks  of  diarrhoea,  and  there  may  be  slight  elevation  of 
temperature.  The  child  may  only  remain  in  this  condition  for  about  a 
fortnight,  or  it  may  linger  on  for  as  much  as  six  months  before  anything 
further  happens ;  whereas,  directly  the  more  certain  invasion  of  the  disease 
manifests  itself,  we  can  predict  with  comparative  certainty  that  the 
duration  of  life  will  not  be  more  than  two  to  four  weeks,  and  usually  three. 
Before  these  more  definite  and  rapidly  progressive  symptoms  manifest 
themselves,  however,  there  may  be  an  intermediate  period,  calculated  to 
raise  false  hopes,  in  which  the  child  begins  to  improve  in  health  and 
spirits. 

One  of  two  symptoms  generally  usher  in  the  stage  of  the  disease  which 
so  rapidly  progresses  to  a  fatal  termination,  vomiting  or  convulsions.  Of 
these  the  former  is  the  more  common,  and  may  occur  spontaneously  or 
after  taking  food.  It  may  only  continue  for  a  few  days,  or  may  last  a 
week,  or  in  exceptional  cases  it  may  not  occur  at  all.  When  convulsions 
occur  they  may  be  epileptiform  in  character,  or  more  of  the  nature  of 
tonic  rigidity,  or  the  attacks  may  simply  consist  in  temporary  loss  of 
consciousness. 

It  is  now  that  the  peculiar  "  hydrocephalic  cry,"  so  much  insisted  on  by 
Trousseau,  is  most  commonly  heard,  though  it  may  not  occur  until  towards 
the  end  of  the  disease.  It  is  a  single  shriek,  as  of  one  in  terror,  which  may 
be  repeated  every  few  minutes  or  at  long  intervals.  Headache  is  seldom 
absent  at  this  stage  of  the  disease,  the  child  evidencing  this  by  crying  out 
and  by  constantly  putting  its  hands  to  its  head.  At  first  the  mental 
faculties  remain  clear,  .but  after  some  days  they  begin  to  become  bkmted ; 
the  child  becomes  dull  and  apathetic,  and  delirium  gradually  comes  on  and 
continues,  it  may  be  with  intermissions,  until  coma  supervenes. 

The  pupils  are  usually  contracted  during  this  stage,  especially  when 
there  is  intolerance  of  hght,  and  strabismus  is  frequently  present.  The 
temperature  gradually  rises  to  about  103°  in  the  evenmg,  and  may  be  101° 
in  the  morning,  or  but  little  above  normal  at  this  time.  The  pulse  is  first 
quick  as  a  rule,  and  becomes  slow,  and  it  may  be  irregular,  later ;  variations 
in  speed  occur,  slight  excitehient  being  sufficient  to  increase  the  rate.     The 
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respirations  are  rarely  altered.  The  tongue  may  be  clean  or  slightly 
furred,  and  the  bowels  are  ahnost  always  constipated.  Such  are  the  symptoms 
which  characterise  what  is  known,  as  the  stage  of  irritation,  which 
continues  for  about  a  week,  as  a  rule,  and  is  followed  by  the  next  stage, 
which  is  known  as  the  paralytic  or  pressure  stage. 

The  child  no  longer  notices  what  is  going  on  around  it,  and  conscious- 
ness is  gradually  lost,  or  somewhat  abruptly  so  in  exceptional  cases.  The 
knees  are  drawn  up  on  to  the  abdomen,  which  is  retracted  and  boat-shaped, 
and  the  head  may  be  slightly  drawn  back  by  spasm  in  the  muscles  at  the 
posterior  part  of  the  neck,  though  this  is  rarely  marked  or  continuous. 
The  limbs  on  one  side  may  be  in  a  similar  state  of  spasm,  or  there  may 
be  con^oilsions.  Ophthalmoscopic  examination  may  reveal  optic  neuritis, 
which  is  slight  in  most  cases,  and  tubercles  are  seen  occasionally  in  the 
choroid.  The  pupils  may  be  unequal,  or  they  may  be  equally  dilated  and 
insensitive ;  perhaps  one  eyelid  droops,  or  there  is  strabismus.  Paresis  of 
one  side  of  the  face  is  less  common,  but  occurs,  and  an  arm  or  leg  may  be 
similarly  affected,  or  there  may  be  paresis  of  both  limbs  on  one  side.  So, 
too,  the  syndrome  of  Weber  may  be  met  with,  consequent  on  a  lesion  of  the 
inferior  and  internal  part  of  the  crus  involving  the  third  nerve,  and 
consisting  in  paralysis  of  that  nerve  on  one  side,  and  the  limbs,  face,  and 
tongue  on  the  opposite  side. 

Coma  deepens  and  the  evacuations  are  passed  under  the  patient.  The 
bowels  continue  constipated,  as  a  rule,  but  there  is  no  longer  vomiting. 
The  tongue  either  continues  moist,  or  becomes  dry.  The  temperature 
may  be  subnormal,  or  it  may  rise  to  101°  F.  The  pulse  is  slow,  and  may 
be  irregular ;  and  respirations  also  become  irregular  and  present  the 
"  Cheyne-Stokes  "  rhythm,  or  an  abortive  form  of  this  type  of  respiration. 
The  appearance  of  the  patient  varies ;  one  or  both  cheeks  may  be  flushed, 
or  the  face  may  be  pale,  but  any  disturbance  of  the  child  will  as  a  rule 
cause  the  whole  face  to  become  red. 

A  similar  condition  of  things  is  responsible  for  the  phenomenon  known 
as  the  taclie  c6rebrah,  which  consists  in  a  red  line  of  unusual  breadth  and 
duration,  which  follows,  more  quickly  than  in  health,  the  drawing  of  the 
finger  nail  lightly  over  the  surface  of  some  part  of  the  body. 

A  convulsion  may  immediately  precede  death,  or  there  may  be  no  altera- 
tion in  the  patient's  condition,  other  than  that  of  the  passage  from  coma  to 
death.  Bedsores  may  form  and  hasten  the  fatal  termination.  A  curious  im- 
provement sometimes  takes  place  a  day  or  two  before  death,  even  conscious- 
ness being  restored,  but  the  pulse  rarely  shares  in  the  general  improve- 
ment, and  it  often  becomes  very  quick  during  the  last  few  days,  or  it  may 
remain  slow  to  the  end.  Hyperpyrexia  may  result,  or,  on  the  other  hand,  a 
markedly  subnormal  temperature  may  be  met  with. 

In  adults  the  symptoms  of  tuberculous  meningitis  are  in  the  main  the 
same  as  in  children.  Headache,  vomiting,  and  affection  of  cranial  nerves 
are  much  the  same ;  delirium  is  much  more  common,  and  comes  on  earlier, 
while  general  convulsions  are  uncommon.  The  attack,  though  seldom 
preceded  by  prodromata,  usually  begins  insidiously,  and  in  young  women 
symptoms  of  a  hysterical  character  occur  at  this  stage.  The  onset  may, 
however,  be  more  or  less  abrupt.  In  some  cases  the  first  symptom  is  a 
well-marked  paralysis  of  some  part ;  thus  a  squint  may  appear,  or  a 
monoplegia  or  a  hemiplegia  may  come  on  in  the  course  of  a  few  days,  with 
or  without  convulsions,  and  if  on  the  right  side  may  be  accompanied  by 
aphasia.    Wasting  to  any  marked  degree  does  not  occur  in  the  adult,  except 
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where  it  is  due  to  pre-existing  disease,  such  as  phthisis,  the  physical  signs 
of  which  may  be  so  shght  as  to  escape  detection. 

The  duration  of  the  disease  may  be  much  the  same  as  in  the  child,  or  it 
may  be  longer,  while  it  often  appears  shorter,  possibly  owing  to  the  earlier 
•symptoms  being  masked  by  the  disease  to  which  the  meningeal  affection  is 
secondary. 

Diagnosis. — The  condition  with  which  tuberculous  meningitis  is  most 
commonly  confounded  is  enteric  fever.  It  may  be  impossible  to  make  a 
positive  diagnosis  during  the  first  few  days,  but,  as  well-marked  cerebral 
symptoms  develop,  the  recognition  of  the  condition  is  not  difficult.  The 
opposite  mistake  of  taking  typhoid  fever  for  tuberculous  meningitis  is  more 
common,  and  occurs  when  the  former  affection  is  attended  with  vomiting, 
constipation,  irregular  pupils,  strabismus,  headache,  delirium,  and  coma. 
The  pulse  is  more  rapid  and  seldom  irregular  in  enteric,  and  the  temper- 
ature curve  is  more  regular.  The  presence  of  o^^tic  neuritis  would  weigh 
largely  in  favour  of  tuberculous  meningitis,  while  the  detection  of  tubercle 
in  the  choroid  would  place  the  diagnosis  beyond  question.  A  search  for 
tuberculous  disease  in  other  organs  may  result  in  its  discovery,  and  thus 
materially  aid  in  the  diagnosis.  In  all  such  doubtful  cases  Widal's  serum 
test  for  enteric  fever  should,  of  course,  be  employed,  the  details  of  which 
will  be  found  described  in  the  account  of  Enteric  Fever. 

In  young  children,  catarrhal  febricula  may  similarly  be  mistaken  for 
meningitis,  owing  to  headache  and  subsequent  delirium,  in  reality  accounted 
for  by  the  pyrexia  present  being  regarded  as  indications  that  there  is 
cerebral  disease.  When  these  conditions  result  in  the  course  of  a  general 
disease,  headache  is  no  longer  present  after  delirium  begins  (Jenner),  while 
in  meningitis  both  symptoms  exist  at  the  same  time.  The  presence  of  optic 
neuritis,  or  of  limited  convulsions  or  paralysis,  point  to  cerebral  disease. 

Symptoms  like  those  due  to  meningitis  sometimes  result  from  ear 
disease,  and  end  fatally  without  any  affection  of  the  meninges  being  found. 
There  may  even  be  marked  optic  neuritis  and  strabismus  in  some  of  these 
cases,  so  that  a  correct  diagnosis  may  be  quite  impossible.  Acute  double 
otitis  in  children  is  especially  liable  to  present  this  difficulty. 

Hydrocephaloid  disease,  or  spurious  hydrocephalus,  as  it  has  also  been 
called,  was  formerly  frequently  mistaken  for  tuberculous  meningitis.  The 
condition  appears  to  depend  on  anaemia  of  the  brain,  and  one  of  its  chief 
causes  is  no  longer  in  existence,  in  that  it  consisted  in  the  practice  of 
bleeding  children  whose  vitality  was  already  depressed  to  a  great  degree. 
Diarrhoea,  insufficient  and  improper  food,  and  deleterious  hygienic  surround- 
ings, also  play  their  part  in  its  causation.  In  this  condition,  which  is  con- 
fined to  young  children,  while  there  may  be  feverishness,  irritability,  and 
restlessness  at  the  outset,  such  symptoms  do  not  continue  long  enough  to 
give  rise  to  any  real  difficulty  in  diagnosis.  The  face  is  pale,  the  fontanelle 
depressed,  somnolence  passing  on  to  coma,  while  all  local  cerebral  symptoms, 
either  spasmodic  or  paralytic,  are  absent. 

Apart  from  the  fact  that  tuberculous  tumours  and  meningitis  may  co- 
exist, intracranial  tumours  of  rapid  growth  may  be  difficult  to  distinguish 
from  meningitis ;  especially  is  this  so  in  tumours  so  situated  as  to  run  a 
latent  course,  until  they  have  reached  a  considerable  size.  Paralysis  in  the 
limbs  develops  gradually,  as  a  rule,  in  tumour,  while,  if  present  in  mening- 
itis, it  is  usually  sudden  in  onset.  Though  optic  neuritis  may  be  present  in 
both,  it  is  always  only  slight  in  meningitis,  so  that  pronounced  optic  neuritis 
is  strongly  in  favour  of  the  existence  of  tumour.     Sometimes  there  is  an 
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absence  of  all  reliable  information  on  which  to  depend  for  a  diagnosis  at 
first,  and  it  becomes  necessary  to  wait  on  the  subsequent  course  of  the 
disease.  The  sudden  appearance  of  paralysis  early  in  the  case  is  in  favour 
of  meningitis,  while  a  paralysis  of  slow  development  at  the  same  stage 
suggests  tumour.  If  the  patient  continues  to  get  worse,  without  rise  of 
temperature  and  without  consciousness  beuig  lost,  and  more  than  a  fortnight 
has  elapsed  since  the  first  symptoms  were  noted,  the  probabihties  are  very 
strongly  in  favour  of  tumom'. 

The  more  rapid  course  and  the  absence  of  rise  of  temperature  serve  to 
distinguish  meningeal  hemorrhage  from  meningitis,  but  sometimes,  when 
the  symptoms  of  the  occui-rence  of  the  haemorrhage  are  not  developed  quite 
suddenly,  there  may  be  considerable  difficulty  in  diagnosis. 

Eheumatism  of  the  muscles  at  the  back  of  the  neck,  causing  retraction 
of  the  head,  may  be  attended  by  elevation  of  temperatm-e,  and  thus  simulate 
meningitis,  but  there  is  more  pain  in  the  muscles  and  there  are  no  cerebral 
symptoms.  According  to  Money,  similar  rigidity  in  these  muscles  may 
result  from  intestinal  disturbances  and  tender  cervical  glands. 

Cases  of  tetany  are  to  be  distinguished  from  cases  of  tuberculous 
meningitis  by  the  fact  that  they  occur  between  the  ages  of  1  and  3  years,, 
while  the  meningeal  affection  is  m.ore  commonly  met  with  between  the 
ages  of  3  and  5  years.  The  long  premonitory  stage  of  tuberculous 
meningitis  is  wanting  in  tetany,  while  if  spasm  is  present  in  meningitis  it 
does  not  long  resemble  that  of  tetany,  and  is  not  repeated  with  the  same 
constancy  or  in  the  same  order.  The  pulse  is  quick  in  tetany,  and  neither 
presents  the  slowness  nor  the  irregularity  met  with  in  tuberculous 
meningitis.  Headache  and  vomiting  are  much  less  intense.  Paralysis  of 
cranial  nerves,  inequahty  of  pupils,  or  the  presence  of  optic  neuritis,  would 
leave  no  room  for  doubt  that  the  meningeal  affection  was  present. 

Hysteria  is  sometimes  mistaken  for  tuberculous  meningitis,  but  more 
commonly  the  graver  affection  is  mistaken  for  that  of  functional  nature  in 
adults  and  later  childhood,  especially  in  females.  Sometimes  there  is  no 
justification  for  the  mistake,  but  in  other  cases  there  are  the  greatest 
possible  difficulties  in  diagnosis.  In  every  case  where  this  doubt  arises,  a 
careful  search  must  be  made  for  the  shghtest  indication  of  organic  mischief, 
and  we  must  not  allow  the  presence  of  hysterical  sjnnptoms  to  prevent  us 
from  giving  due  weight  to  the  significance  of  evidences  of  organic  mischief, 
no  matter  how  slight  these  may  be.  Eise  of  temperature,  optic  neuritis, 
inequality  of  pupils,  divergent  strabismus,  nystagmus,  and  convulsions 
begimiing  locally,  are  most  valuable  indications  of  meningitis  as  opposed  to 
hysteria.  The  pupils  when  altered  in  hysteria  are  spasmodically  con- 
tracted, and  strabismus  if  present  is  convergent,  as  a  rule,  though  I  have 
once  seen  conjugate  turning  of  the  eyes  to  one  side  in  this  affection. 

Quincke's  lumbar  puncture  of  the  subarachnoid  sac,  between  the  third 
and  fourth  lumbar  vertebras,  may  be  employed  as  a  means  of  diagnosis,, 
both  as  regards  the  existence  of  meningitis  and  as  regards  its  nature.  In 
this  connection  it  must  be  reinembered  that  in  searching  for  tubercle 
bacilh,  negative  results  by  staining  methods  cannot  be  relied  on,  as  inocula- 
tion experiments  in  animals  have  yielded  positive  results,  where  large 
numbers  of  cover-glass  preparations  had  been  previously  examined  without 
tubercle  bacilh  bemg  found.  In  searching  for  bacilli  by  staining  methods,, 
the  fluid  removed  should,  if  possible,  be  placed  in  a  centrifugal  machine, 
and  cover-glass  preparations  made  from  the  sediment  thus  obtained. 

Prognosis. — In  few  diseases  is  the  prognosis  so  grave  as  in  tuberculous^ 
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meningitis.  Cases  of  recovery  from  what  has  been  diagnosed  as  tuberculous 
meningitis  occur,  but  are  open  to  the  objection  that  there  is  no  means  of 
verifymg  a  diagnosis  which  may  possibly  have  been  erroneous.  Flirbringer 
has,  however,  practised  Quincke's  lumbar  puncture  in  a  man  who  recovered, 
and  whose  cerebro-spinal  fluid  was  turbid  and  contained  tubercle  bacilli. 
E^ddences  of  old  basal  meningitis  have  in  very  exceptional  cases  been  found 
post-mortem,  and  have  been  supposed  to  indicate  the  previous  existence  of 
tuberculous  meningitis  from  which  the  patient  had  recovered ;  but  m  the 
absence  of  mihary  tubercle  or  caseous  nodules,  such  matting  together  of  the 
membranes  at  the  base  may  equally  well,  and  with  a  greater  degree  of 
probability,  be  accounted  for  by  sunple  memngitis,  especially  the  posterior 
basic  variety 

Wliile  we  regard  the  prognosis  as  so  bad  in  this  disease,  the  mere  fact 
that  cases  occur  in  which  the  diagnosis  appears  warranted,  and  yet  which 
terminate  in  recovery,  is  a  warning  to  us  not  to  assert  too  positively  that  a 
patient  suffering  from  what  we  beheve  to  be  an  attack  of  tuberculous 
meningitis  cannot  get  better.  The  course  of  the  disease  supplies  the  best 
guide  in  prognosis ;  early  coma  within  the  first  week  of  illness  is  the  worst 
sign,  while  if  three  weeks  have  passed  without  consciousness  being  lost,  the 
chances  of  ultimate  recovery  are  much  improved. 

Treatment. — Hopeless  as  the  condition  seems,  it  is  our  duty  to  do 
everything  in  om-  power  to  avert  the  usual  termination.  All  the  measm-es 
that  have  been  found  successful  in  other  forms  of  meningitis  must  be  had 
recom'se  to  in  this  form  of  the  disease,  keeping  clearly  before  us  the  possi- 
bihty  of  mistaken  diagnosis  and  consequent  chances  of  recovery.  The  room 
should  be  darkened  and  kept  as  quiet  as  possible ;  the  patient  should  be 
encouraged  to  sleep,  and  should  not  be  disturbed  more  than  is  absolutely 
necessary.  The  head  and  shoulders  ought  to  be  raised,  care  being  taken 
not  to  embarrass  the  cerebral  circulation  or  respkation  by  flexion  of  the 
neck.  Mental  excitement  and  depression  must  alike  be  carefully  guarded 
against.  Ice  should  be  applied  to  the  head,  from  which  the  hair  has  been 
removed,  and  warmth  and  mustard  applied  to  the  extremities,  with  a  ^dew 
to  diminish  the  amount  of  blood  to  the  head.  Little  effect  on  the  morbid 
process  can  be  hoped  for  from  counter-irritation,  which  is  best  avoided,  and 
any  general  counter-mitation,  such  as  blistering  the  whole  scalp,  is  to  be 
strongly  deprecated. 

Easily  digestible,  nutritious  food  must  be  administered  every  three  hom^s, 
and  when  the  patient  cannot  be  mduced  to  swallow,  nasal  feeding  or 
nutrient  enemata  or  suppositories  must  be  substituted.  Stimidants  are 
often  called  for  in  the  last  stages  of  the  disease,  before  whicli  it  is  better 
not  to  give  them,  as  a  rule ;  but  the  state  of  the  pulse  is  the  best  guide  as 
to  whether  they  are  wanted  or  not. 

Of  drugs,  mercury  has  deservedly  gained  a  good  reputation  in  the 
treatment  of  meningitis,  and  should  always  be  given  a  prolonged  trial  even 
in  tins  form  of  the  disease.  The  oleate  or  omtment  should  be  rubbed  into 
the  scalp,  back  of  the  neck,  armpits,  or  groins  every  foirr  hom"s,  so  as  to 
get  the  gums  "  touched  "  as  quickly  as  possible,  after  wliich  the  inunctions 
should  be  repeated  at  such  intervals  as  prove  necessary  to  keep  the  patient 
slightly  but  distinctly  under  the  influence  of  the  mercmy.  It  is  doubtful 
how  much  good  iodide  of  potassium  is  capable  of  doing ;  it  is  certainly  not 
as  efficacious  as  mercmy,  but  may  be  tried  in  5  gr.  doses  three  times  a  day 
in  children,  and  three  times  this  quantity  in  adults. 

Tuberculin  treatment  of  these  cases  has  not  yielded  any  more  encourag- 
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ing  results  than  has  followed  the  same  treatment  of  other  tuberculous 
affections,  but  the  temporary  amehoration  which  followed  the  injections  in 
some  cases  justifies  the  hope  that  better  results  may  possibly  attend  the  use 
of  Koch's  new  tuberculin. 

Quincke's  lumbar  punctui'e  of  the  subarachnoid  sac  has  been  successful, 
but  can  only  be  of  service  in  those  cases  in  which  the  foramen  of  Magendie 
is  not  closed.  Trephining  and  drainage  has  also  been  followed  by  recovery 
in  what  has  been  regarded  as  tuberculous  meningitis. 

Headache  may  be  reheved  by  the  application  of  cold  to  the  head  or  by 
the  administration  of  antipyrine ;  and  if  the  patient  is  very  restless,  it  may 
be  necessary  to  give  sedatives,  but  of  these  opium  must  be  studiously 
avoided.  Vomiting  is  best  dealt  with  by  mustard  plasters  to  the  epigastrium 
and  back  of  the  neck,  and  ice  or  cocaine  by  the  mouth.  The  bowels  should 
be  kept  fi-eely  oj)en,  care  being  taken  not  to  reduce  the  patient's  strength 
too  much,  however. 

It  may  be  necessary  to  reduce  the  temperature  in  some  instances,  in 
which  case  cold  sponging,  packing,  and  baths  are  much  to  be  preferred  to 
antip}Tetic  drugs ;  but  recom'se  has  to  be  had  to  one  or  other  of  these, 
under  some  cu'cumstances. 

J.  EISIEX  EUSSELL. 


POSTEEIOE  BASIC  MENINGITIS 

Tills  form  of  meningitis  is  non-tuberculous,  and  is  chiefly  limited  to  the 
posterior  and  central  region  of  the  base  of  the  brain.  The  disease  has  been 
chiefly  studied  by  Gee,  Barlow,  Lees,  and  Walter  Carr. 

Etiology. — It  is  met  with  most  frequently  in  children  less  than  a 
year  old,  and  usually  between  the  third  and  twelfth  months.  Traumatism 
and  ear  disease  have  been  too  infrequently  met  with  in  these  cases  to  make 
it  probable  that  either  of  these  is  responsible  for  the  condition.  Similarly, 
there  is  no  evidence  that  the  affection  is  syphilitic  in  origin.  It  may  be  in 
some  way  related  to  epidemic  cerebro-spinal  meningitis,  as  has  been  sug- 
gested by  Carr,  and  whether  this  be  so  or  not,  the  disease  is  probably 
caused  by  a  diplococcus  which  has  been  repeatedly  found,  by  Still,  in  the 
exudation  at  the  base  of  the  brain  in  these  cases,  and  which  is  pathogenetic 
to  guinea-pigs,  rabbits,  and  mice. 

Morbid  anatomy. — The  morbid  changes  are  cmiously  limited  in 
area  at  the  base  of  the  brain,  extending  from  the  optic  commissure  to  the 
lower  end  of  the  medulla  oblongata,  over  which  region  the  pia-arachnoid  is 
much  thickened,  and  the  parts  are  matted  together.  This  thickening  is 
somewhat  sharply  limited  by  a  well-marked  margin  on  the  under  surface  of 
the  cerebellum,  about  a  half  to  three  quarters  of  an  inch  on  each  side  of  the 
middle  line.  In  some  cases  there  is  a  layer  of  puriform  lymph  of  variable 
thickness  over  the  affected  area,  while  in  others  it  is  absent.  Isolated 
patches  of  lymph  may  also  be  met  with  in  other  situations.  The  pia  mater 
between  the  cerebellum  and  medulla  is  usually  thickened,  and  thus  in 
many  cases  the  cerebral  ventricles  are  shut  off  from  the  spinal  subarachnoid 
space.     The  third  and  lateral  ventricles  are  always  distended. 

Pathology. — The  relationship  between  the  predominant  early  symp- 
toms and  the  morbid  changes  at  the  base  of  the  brain,  and  those  of  later 
development  in  association  with  mcreased  intracranial  pressure,  are  suffi- 
ciently obvious,  in  view  of  what  has  already  been  said  in  this  connection 


DISEASES  OF  THE  BE  AIM.  685 

when  other  varieties  of  meningitis  were  under  consideration.  The  mode  of 
origin  of  the  hydrocephalus  in  these  cases  is  a  matter  of  considerable  doubt, 
and  tln-ee  possible  theories  have  been  advanced  to  account  for  it.  The  first 
of  these  supposes  an  inflammatory  blocking  of  the  foramen  of  Magendie,  the 
second  an  inflannnatorj  effusion  into  the  ventricles,  and  the  thu'd  a  simple 
dropsical  effusion,  consequent  on  obstructed  blood  flow  thi'ough  the  veins  of 
Galen.  There  are  objections  to  each  of  these  theories,  and  it  seems  possible 
that  the  same  cause  is  not  in  operation  in  all  cases.  Carr's  observations 
lead  him  to  advocate  the  view  which  supposes  the  condition  to  depend  on 
venous  obstruction,  but  he  thinks  it  possible  that  in  some  of  the  cases  an 
inflammatory  process  may  be  contributory. 

Symptoms. — The  onset  may  be  sudden  or  gradual,  retraction  of 
the  head  and  vomiting  being  the  most  prominent  early  s}Tnptoms.  The 
former  of  these  conditions  persists  throughout  the  course  of  the  disease,  is 
much  more  marked  than  in  tuberculous  meningitis,  and  is  sometimes  accom- 
panied by  general  opisthotonos.  Vomiting  may  also  occur  frequently 
thi'oughout  the  course  of  the  illness.  Slight  twitchings  are  common,  but 
general  con^Tdsions  are  rare,  except  at  the  onset.  Stupor  and  coma  super- 
vene comparatively  early,  but  Hfe  is  preserved  for  many  days,  or  it  may  be 
weeks  after  this  event.  A  fixed  stare  may  result  from  retraction  of  the 
eyehds,  or  there  may  be  clonic  spasms  of  the  hds.  Strabismus  is  common, 
but  nystagmus  and  optic  nemitis  are  only  rarely  met  with;  the  former, 
however,  more  commonly  than  in  tuberculous  meningitis.  In  spite  of  the 
absence  of  detectable  optic  neuritis,  the  patients  are  often  blind  for  a  time. 
There  is  rapid  emaciation  towards  the  last,  death  frequently  resulting  from 
manition.  Breatliuig  is  often  u-regular,  or  Cheyne-Stokes  in  character. 
The  pulse  is  rapid  but  regular,  and  is  never  slow  in  infants,  though  it  may 
be  so  in  older  children.  The  temperature  is  normal,  with  the  exception  of 
occasional  elevations,  but  hyperp}Texia  frequently  precedes  death,  which 
usually  results  in  fi'om  three  to  fifteen  weeks. 

Diagnosis  and  prognosis. — It  is  easy  to  mistake  cases  of  this 
affection  for  cases  of  tuberculous  meningitis.  The  chief  points  which  serve 
to  distinguish  the  posterior  basic  variety  are  the  following  : — From  the  time 
that  definite  symptoms  become  evident,  to  the  termination  of  the  case,  is 
shorter  in  the  tuberculous  form ;  and  the  length  of  time  that  supervenes 
after  the  patient  becomes  comatose  and  the  pulse  rapid,  before  death  results, 
is  much  shorter.  The  pulse  is  never  slow  in  the  posterior  basic  form  in 
infants,  as  in  the  intermediate  stage  of  the  tuberculous  variety,  and  the 
temperature  is  often  quite  normal  for  long  periods.  Eetraction  of  the  head 
is  rarely  so  pronounced  and  never  so  persistent  in  tuberculous  meningitis, 
while  the  extreme  retraction  of  the  abdomen  so  characteristic  in  this 
disease  is  not  seen  in  the  simple  posterior  basic  variety.  Vomiting  often 
ceases  in  the  later  stages,  while  in  the  posterior  basic  form  this  symptom 
frequently  continues  to  the  end  of  the  illness.  Constipation  is  more 
common  in  the  tuberculous  form.  Lumbar  puncture  is  of  no  value  in 
diagnosis,  owing  to  closure  of  the  foramen  of  Magendie.  Although  this 
is  a  very  grave  affection,  a  fair  proportion  of  cases  recover  completely. 
There  may  be  remaining  hydrocephalus  in  some,  others  are  blind — at  any 
rate  for  a  time — some  permanently  deaf,  and  others  mentally  defective. 
Possibly  some  of  the  recoveries  are  numbered  among  those  of  supposed 
recovery  from  tuberculous  meningitis. 

Treatment. — An  ice-bag  should  be  appHed  to  the  head,  and  mercurial 
ointment  rubbed  into  the  neck.     Iodide  of  potassium  and  grey  powder  or 
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calomel  have  been  administered  internally,  but  with  no  special  advantage. 
If  hydrocephalus  is  developed,  the  lateral  ventricles  shoidd  be  j)^^nctured, 
and  very  small  quantities  of  fluid  drawn  off.  Permanent  drainage  from 
the  ventricle  into  the  subdural  space  has  also  been  tried,  once  with  success. 
Operative  interference,  which  has  as  its  object  drainage  of  the  fourth 
ventricle,  must  be  considered  in  the  acute  stage  as  soon  as  marked  pressure 
symptoms  develop,  or  later  if  the  hydi'ocephalus  appears  to  be  increasing 
in  spite  of  punctm'e  of  the  lateral  ventricles. 

J.  EISIE^  KUSSELL. 


CHEOXIC  HYDEOCEPHALUS. 

In  this  condition,  which  is  also  known  as  dropsy  of  the  brain,  there  is  a 
large  collection  of  fluid,  either  between  the  dura  mater  and  brain,  or  in  the 
ventricles,  so  that  an  external  and  internal  variety  of  the  affection  is 
recognised. 

Etiology. — External  chronic  hydrocephalus, — This  is,  as  a  rule,  a 
compensatory  condition,  and  depends  on  the  accmnmulation  of  fluid  between 
the  outer  surface  of  the  brain  and  the  inner  surface  of  the  skull,  to  fill  up 
the  space  that  would  otherwise  be  empty  in  atrophy  of  the  brain,  such  as 
results  in  senile  conditions  and  in  cases  of  arrested  development  of  the 
organ.  Sometimes  the  collection  of  fluid  is  limited  to  certain  regions  by 
adhesions  of  the  pia-arachnoid  to  the  dura ;  it  is  then  said  to  be  sacculated, 
a  condition  which  probably  depends  on  previous  meningitis.  There  is  still 
another  class  of  cases,  congenital  in  origin,  in  which,  without  obvious 
dhninution  in  the  size  of  the  brain,  there  is  an  excess  of  fluid  in  the 
subdm'al  space. 

Internal  chronic  hydrocephalus. — This  is  a  condition  which  is  either 
congenital  or  acqmi'ed.  In  the  former  cases  labour  may  be  obstructed  by 
the  enlarged  head,  but  more  connnonly  there  is  notliing  to  attract  attention 
at  bu'th,  or  only  moderate  enlargement  of  the  head  then  exists,  while  it 
subsequently  increases  in  size  rapidly.  There  have  been  many  speculations 
as  to  the  probable  cause  of  the  affection,  but  nothing  definite  is  known  in 
this  connection,  except  that  several  members  of  the  same  family  have  been 
attacked. 

The  acquired  cases  are  due  either  to  some  mechanical  hindrance  to  the 
return  of  blood  from  the  intraventricular  vessels,  by  pressure  on  the  veins 
of  Galen  by  a  tumom-  at  the  base  of  the  brain  or  in  the  third  ventricle,  or 
to  closure  of  the  foramen  of  Magendie  so  that  there  is  no  longer  any 
communication  between  tlie  fluid  in  the  ventricles  and  that  in  the  cerebro- 
spinal meninges.  Hsemorrhage  from  an  aneurysm  of  the  internal  carotid 
has  been  responsible  for  the  condition,  by  closing  the  foramen  by  adhesion 
of  the  tela  choroidea  to  the  floor  of  the  foui'th  ventricle.  I  have  examined 
a  case  in  which  the  hydrocephalus  was  caused  by  a  tumour  obstructing  the 
aqueduct  of  Sylvius. 

In  a  thu'd  group  of  acquired  hydrocephalus  the  cases  appear '  to  arise 
spontaneously,  in  that  no  cause  has  been  discovered  to  account  for  them. 

Morbid  anatomy. — The  morbid  appearances  met  -with  in  external 
hydrocephalus,  and  in  tliose  varieties  of  acqiured  internal  liydrocephalus 
secondary  to  tumom',  meningitis,  and  the  like,  mil  be  found  described  in 
those  sections  of  this  work  wdiich  deal  with  the  primary  condition  on  which 
the  hydrocephalus  depends. 
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In  the  congenital  or  primary  forms  of  internal  hydrocephalus,  the  con- 
ditions met  with  post-mortem  vary  considerably,  according  to  the  degree  to 
which  the  process  had  advanced  before  terminatmg  in  death.  The  cranial 
bones  may  be  as  thin  and  translucent  as  paper ;  the  fontanelles  and  sutures 
widely  gaping,  with  Wormian  bones  developing  in  them.  The  brain  may 
be  so  flattened  that  the  sulci  are  obhterated,  or  shallow  grooves  alone 
remain  to  represent  them,  and  the  cerebral  substance  left,  forming  as  it 
were  the  walls  of  a  sac,  containing  the  enormous  accumulation  of  fluid,  may 
not  be  more  than  a  few  millimetres  in  thickness.  All  distinction  between 
grey  and  white  matter  is  lost.  The  basal  gangha,  crura  cerebri,  pons,  optic 
chiasma  and  tracts,  and  other  structures  at  the  base  of  the  bram,  are  much 
flattened  out  and  increased  in  breadth  in  consequence.  The  lateral 
ventricles  are  enormously  distended,  with  a  clear  limpid  fluid,  wliich 
contains  a  trace  of  albumin  and  certain  salts.  The  ependyma  is  usually  of 
an  opaque  white  or  grey  colour,  thickened  and  tougher  than  normal ;  the 
sm'face  may  be  covered  with  granulations,  and  numerous  amyloid  bodies 
are  often  present.  The  choroid  plexuses  are  engorged,  sometimes  thickened, 
but  at  other  times  they  seem  normal.  The  thii'd  ventricle  commonly  shares 
the  dilatation  of  the  lateral  ventricles,  and  with  the  foramen  of  Magendie 
closed,  the  fourth  ventricle  may  be  transformed  into  a  closed  cystic  cavity. 
The  aqueduct  between  the  third  and  fom'th  ventricles  and  the  foramen  of 
Monro  are  similarly  widely  dilated.  The  white  substance  of  the  cerebellum 
has  been  found  nearly  entirely  destroyed,  the  organ  being  hydrocephalic ; 
and  in  a  case  of  this  kind,  recorded  by  Chiari,  the  cerebellum  occuxoied 
a  spina  bifida  cervicalis.  But  apart  from  complete  displacement  of  the 
organ  in  this  way,  it  is  common  to  find  the  tonsils  and  inferior  part  of  the 
middle  lobe  of  the  cerebellum  elongated  like  a  cone,  which  is  pushed  with 
the  medulla  oblongata  into  the  spinal  canal.  The  tissues  forming  the  cone 
are  usually  sclerotic ;  and,  even  with  no  such  displacement  of  part  of  the 
organ  into  the  spinal  canal,  the  cerebellum  has  been  found  in  a  state  of 
hyperplasia. 

Symptoms.  —  In  the  congenital  form,  enlargement  of  the  head  is 
usually  the  first  and  most  conspicuous  symptom,  though  epileptiform  con- 
vulsions, or  some  other  e^ddence  of  intracranial  disturbance,  may  first 
attract  attention.  As  the  head  enlarges,  the  cranial  bones  become  very 
thin,  and  separate  more  and  more  from  each  other,  except  at  the  base, 
like  the  petals  of  an  opening  fiower  (Trousseau),  and  the  fontanelles  and 
sutm-es  thus  become  much  widened,  Wormian  bones  develop  in  them, 
and  complete  the  ossification  in  arrested  cases.  The  hair  is  scanty,  the 
surface  veins  of  the  scalp  stand  out  prominently,  and  fluctuation  can  be 
elicited.  In  contrast  to  the  enormous  head,  the  face  looks  unusually  small, 
and  has  a  sharp  chin  and  angular  featm^es.  There  is  exophthalmos  with 
tm-ning  down  of  the  eyeballs,  so  that  a  considerable  amount  of  sclerotic  is 
exposed  above,  while  a  large  part  of  the  iris  and  pupil  is  hidden  by  the 
lower  Hd;  indeed,  the  condition  may  be  so  extreme  as  to  allow  nearly 
the  whole  of  the  cornea  to  be  covered  by  the  lower  lid,  a  state  of  things 
resulting  from  depression  of  the  orbital  plates  by  the  increased  intracranial 
pressure. 

The  heavy  head  rolls  about  as  if  the  neck  muscles  had  lost  all  power, 
and  there  may  be  inability  to  raise  the  head  from  the  pillow.  ]\Iental 
defect  is  frequently  considerable ;  but  even  when  the  affection  is  extreme, 
there  may  be  no  such  mental  failure.  All  degrees  of  impairment  of  motor 
power  are  met  with  in  the  limbs,  from  shght  loss  of  power  to  complete 
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paralysis ;  the  muscles  may  be  atrophic,  and  the  paralysis  may  he  attended 
with  loss  of  control  over  the  sphincters.  In  addition  to  the  epileptiform 
convulsions,  which  occur  in  some  cases,  various  spasmodic  conditions,  either 
tonic  or  clonic,  are  met  with  in  the  limbs.  There  is  often  nystagmus,  and 
there  may  be  strabismus,  while  the  globes  are  often  rolled  from  side  to  side. 
Optic  atrophy  and  bUndness  results  in  extreme  cases. 

Exceptionally  the  congenital  form  becomes  arrested,  in  which  case  the 
patient  may  live  to  an  advanced  age,  but  some  mental  defect  may  remain ; 
there  may  be  some  spastic  paralysis,  and  epileptic  fits  may  occur.  Or  such 
cases  have  been  known  to  show  natural  physical  and  psychical  develop- 
ment during  many  years  of  their  lives,  and  subsequently  develop  grave 
symptoms,  simulating  those  due  to,  other  organic  diseases  of  the  brain. 
But  the  more  usual  event  in  congenital  hydrocephalus  is  death,  within  the 
first  few  months  of  life,  from  marasmus,  or  it  may  be  from  convulsions 
or  coma. 

The  symptoms  of  acquired  hydrocephalus  resemble  those  met  with  in 
the  congenital  form.  In  childi'en  whose  cranial  sutures  are  not  closed, 
the  head  enlarges  but  does  not  attain  the  enormous  size  it  so  often  does  in 
the  congenital  cases.  After  the  sutm^es  have  been  closed,  they  mav 
separate  again,  and,  even  in  the  adult,  the  same  result  may  come  about, 
owing  to  thinning  of  the  cranial  bones.  But,  as  a  rule,  the  adult  form  differs 
from  that  met  with  in  children,  in  that  the  enlargement  of  the  head  is 
wanting.  The  spnptoms  are  very  variable,  but  one  that  is  rarely  absent 
is  headache,  and  it  may  be  associated  with  optic  neuritis,  attacks  of  som- 
nolence or  coma,  without  focal  sjonptoms ;  but,  on  the  other  hand,  the 
symptoms  may  be  indistinguishable  from  those  occasioned  by  tumour, 
including  partial  hemiplegia,  with  or  without  aphasia,  and  convulsions, 
which  may  be  unilateral,  or  there  may  be  pronounced  ataxy  in  some  cases. 
There  is  also  pecuHar  liability  to  sudden  death,  which  is  an  event  not  uncom- 
monly met  with  in  connection  with  cerebral  tumours.  It  must  be  remem- 
bered that  there  is  a  class  of  cases  in  which  tumours  and  acquired 
hydrocephalus  are  combined,  the  latter  depending  on  the  former  condition. 

Diagnosis. — A  mere  glance  at  the  head  in  a  pronounced  case  of  con- 
genital hydrocephalus  is  sufficient  to  decide  the  nature  of  the  affection; 
but  slighter  cases  may  requh'e  a  little  more  care  in  diagnosis,  the  condition 
from  which  they  have  to  be  distinguished  being  rachitic  enlargement  of  the 
skull.  In  hydrocephalus,  the  skull  is  globular  and  the  fontanelle  tense; 
while  in  rickets  the  head  is  rather  square,  and  the  fontanelle,  though  large, 
is  not  tense.  Other  evidences  of  rickets  can  be  found,  and  there  is  an 
absence  of  mental  defect  and  motor  paralysis. 

Gowers  speaks  of  another  condition  w^hich  may  be  confounded  vdth 
hydrocephalus — slow  progressive  enlargement  of  the  head,  the  result  of 
tliickening  of  cranial  bones. 

In  the  absence  of  enlargement  of  the  head,  though  the  disease  may  be 
suspected,  it  cannot  be  diagnosed  with  certainty,  in  that  the  symptoms  to 
which  it  gives  rise  are  more  commonly  produced  by  other  intracranial 
conditions. 

Prognosis. — The  prognosis  is  usually  bad;  congenital  cases  as  a  rule 
die  within  the  first  four  or  five  years,  but  there  is  always  considerable 
uncertainty  as  to  what  may  happen.  If  the  quantity  of  fluid  is  moderate, 
and  it  does  not  tend  to  accumulate  rapidly,  there  is  more  chance  of  arrest 
of  the  disease,  and  cases  in  which  such  patients  reach  adult  life  are  not 
very  uncommon.     In  acquired  cases  the  prognosis  depends  on  the  cause. 
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recovery  being  possible  when  meningitis  is  responsible,  while  there  is  no 
such  hope  in  the  case  of  tumour,  unless  removal  of  the  growth  be  possible. 
The  apparently  idiopathic  cases  in  adults  are  also  singularly  fatal. 

Treatment. — Little  good  results  from  treatment  in  hydrocephalus  as 
a  rule.  Drugs  are  quite  incapable  of  causing  absorption  of  the  fluid. 
Diuretics  do  but  little  towards  getting  rid  of  some  of  it,  and  active  purga- 
tion, while  capable  of  doing  more  in  this  direction,  is,  as  a  rule,  contra- 
indicated  by  the  feeble  condition  of  the  patient. 

In  external  hydrocephalus,  puncture  of  the  membranes  has  been 
employed;  and  in  the  internal  variety  the  lateral  ventricles  have  been 
tapped  under  antiseptic  precautions,  through  a  trephine  opening  from  time 
to  time,  or  continuous  drainage  has  been  adopted ;  but  in  the  majority  of 
cases  the  results  have  been  far  from  encouraging.  Quincke's  procedure  of 
puncturing  the  subarachnoid  sac  below  the  termination  of  the  spinal  cord, 
between  the  third  and  fourth  lumbar  vertebrae,  is  preferable,  in  that  the 
fluid  can  be  withdrawn  more  gradually ;  thus  the  danger  of  collapse  is  much 
less.  It  can,  however,  only  relieve  internal  hydrocephalus  when  there  is 
no  obstruction  to  the  escape  of  fluid  from  the  ventricles ;  therefore,  when 
intracranial  pressure  is  not  relieved  by  this  procedure,  the  advisability  of 
direct  puncture  of  the  ventricles  has  to  be  considered.  Sutherland  and 
Watson  Cheyne  recommend  permanent  drainage  from  the  ventricles  into 
the  subdural  space. 

Compression  of  the  head  by  plaster,  the  strips  crossing  at  the  vertex, 
and  kept  in  position  by  another  encircling  the  head,  or  by  means  of  a 
broad  elastic  band,  with  or  without  the  removal  of  fluid,  may  be  tried ; 
but  the  effects  must  be  carefully  watched,  and  any  evidence  that  the  brain 
is  being  compressed  must  be  the  signal  to  loosen  the  plaster  or  bandage. 

Hygienic  measures,  suitable  feeding,  and  tonic  or  other  medicinal  treat- 
ment, must  of  course  be  adopted  to  suit  the  exigencies  of  any  given  case. 

J.  EISIE^  EUSSELL. 


THEOMBOSIS  OF  THE  SINUSES  AND  VEINS. 

The  writings  of  von  Dusch  and  Gerhardt  did  much  to  direct  attention 
to  this  condition  originally,  but  important  contributions  to  the  subject  by 
many  authors  have  since  appeared  in  this  and  other  countries. 

Etiology. — Sinus  thrombosis  may  be  simple  or  infective.  The  simple 
or  non-infective  form  is  met  with  in  ill-nourished  children,  especially  during 
the  first  six  months  of  their  existence,  and  usually  supervenes  after  severe 
exhausting  diarrhoea  of  some  weeks'  duration.  It  also  occurs  after  any 
exhausting  disease,  such  as  long-continued  suppuration  or  specific  fevers, 
both  in  children  and  adults ;  and  in  the  latter  it  is  especially  liable  to  be 
met  with  in  the  final  stages  of  phthisis  or  cancer.  Parturition,  particularly 
where  there  has  been  much  loss  of  blood,  is  responsible  for  the  occurrence 
of  some  cases,  and  the  subjects  of  ansemia  and  chlorosis,  notably  young 
girls,  are  also  liable  to  this  complication.  Compression  of  the  sinus  by  a 
tumour  is  capable  of  bringing  about  the  condition. 

The  infective  or  secondary  form  of  thrombosis  is  more  than  twice  as 
common  as  the  primary  variety,  and  results  from  the  extension  of  inflam- 
mation to  the  sinus  wall  from  some  neighbouring  part.  It  is  met  with  in 
connection  with  disease  of  the  internal  ear,  caries,  mjury  or  fracture  of  the 
bones  of  the  skull,  and  meningitis,  especially  the  tuberculous  variety.     It  is 

VOL.  II. — 44 


690  NER  VO  US  S  YSTEM. 

also  met  with  in  association  with  suppuration  outside  the  skull,  as  in 
erysipelas,  carbuncles,  suppurating  eczema,  and  ulcerative  processes  about 
the  scalp,  face,  and  neck.  This  form  of  thrombosis  has  also  been  met  with 
in  pnemnonia,  and  the  pneumococcus  has  been  found  in  large  numbers  in 
the  thrombosed  sinuses.  Other  organisms  that  have  been  found  under 
similar  circumstances  are  streptococci  and  bacterium  coh. 

Morbid  anatomy. — The  conditions  met  with  vary  according  to 
whether  the  affection  is  simple  or  infective.  In  the  former  the  wall  of 
the  sinus  is  very  rarely  inflamed,  the  clot  is  adherent  to  it,  and  may  com- 
pletely or  only  partly  fill  the  cavity.  Eecent  thrombi  are  dark  red  and 
soft,  but  as  they  get  older  they  become  pale  and  friable.  In  cases  secondary 
to  a  septic  inflammatory  process  the  wall  of  the  sinus  is  usually  inflamed, 
and  the  contained  clot  is  broken  down  and  purif orm  in  appearance ;  added 
to  which,  meningitis  is  commonly  present. 

Thrombi  may  have  spread  into  the  veins  communicating  with  the  sinus ; 
but  in  any  case  the  veins  are  engorged,  and  congestion  and  oedema  of  the 
brain  results;  so,  too,  areas  of  cerebral  softening  occur,  and  capillaries 
rupture  and  give  rise  to  haemorrhages.  If  recovery  takes  place,  atrophy 
and  induration  of  the  affected  parts  of  the  cortex  remain  permanently. 

Symptoms. — Clinically  the  affection  is  very  difficult  to  recognise,  so 
variable  are  the  symptoms,  which  may  in  addition  be  masked  by  those  due 
to  the  condition  responsible  for  the  thrombosis. 

Primary  thrombosis  of  the  longitudinal  sinus  may  be  met  with  post- 
mortem, without  having  given  rise  to  any  symptoms  during  life,  or  there 
may  have  been  headache,  vomiting,  convulsions,  somnolence,  mental  apathy 
and  depression,  terminating  in  coma.  In  other  cases  there  may  be  local  or 
unilateral  convulsions  or  paralysis,  indicating  extension  of  the  thrombosis 
to  the  veins  on  one  side  or  its  commencement  in  them.  The  muscles  of 
the  neck  and  back  sometimes  become  rigid,  as  do  those  of  the  limbs  in 
some  cases,  while  strabismus,  and  tremor  of  the  tongue  have  been  excep- 
tionally noted.  In  addition  to  these  symptoms,  there  may  be  distension  of 
the  surface  veins,  with  OBdema  of  the  forehead  and  temples ;  epistaxis  may 
occur,  and  in  debihtated  children  the  previously  depressed  fontanelle  may 
become  prominent  and  tense. 

When  the  cavernous  sinus  is  blocked  there  is  headache,  a  varying  degree 
of  proptosis  of  the  eyeball  on  the  side  of  the  lesion,  and  possibly  paralysis 
of  the  ocular  nerves  which  run  in  the  wall  of  the  sinus,  together  with  the 
first  division  of  the  fifth.  Distension  of  the  veins  about  the  orbit,  with 
oedema  of  the  eyelids  and  temples,  commonly  occurs,  the  retinal  veins  may 
be  distended,  there  may  be  large  haemorrhages,  and  the  optic  papilla  may 
be  slightly  swollen. 

The  symptoms  of  lateral  sinus  thrombosis  are  similar  to  those  caused 
by  a  limited  meningitis  in  this  situation.  Ear  disease  is  present  in  most  of 
these  cases ;  but  this  sinus  may  become  thrombosed,  in  conjunction  with 
others,  from  a  variety  of  causes.  Dilatation  of  veins  and  oedema  over  the 
mastoid  region  may  be  present. 

The  symptoms  produced  by  thrombosis  of  secondary  origin  are,  as  a 
rule,  those  of  septicaemia.  The  lateral  sinus  is  most  commonly  affected  in 
this  way,  the  disease  spreading  from  the  posterior  wall  of  the  middle  ear 
more  commonly  than  from  the  mastoid  cells.  There  is  a  sudden  appearance 
of  acute  symptoms  in  a  person  the  siibject  of  chronic  ear  disease,  consisting 
in  rigors,  rise  of  temperature,  and  pain  in  the  neck  and  occipital  region ; 
the  temperature  may  remit  or  intermit,  there  may  be  marked  optic  neuritis. 
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and  delirium  or  somnolence  ushers  in  coma.  Motor  symptoms,  either  in 
the  form  of  convulsions,  rigidity,  or  paralysis,  if  present,  depend  on  con- 
comitant meningitis  rather  than  on  blocking  of  the  sinus.  In  lateral 
sinus  thrombosis  there  may  be  extension  of  the  clot  to  the  jugular  vein, 
which  feels  like  a  cord  along  the  anterior  border  of  the  sterno-mastoid 
muscle.  The  average  duration  of  such  cases  is  about  three  weeks,  death 
resulting  from  pulmonary  pyaemia  as  a  rule ;  indeed,  the  local  symptoms 
may  be  so  slight  that  the  true  condition  is  not  suspected  until  the  lung* 
abscesses  develop. 

Diagnosis. — In  young  children  the  condition  known  as  hydro- 
cephaloid  gives  rise  to  precisely  the  same  symptoms  as  does  sinus  throm- 
bosis ;  but  if  such  symptoms  persist,  in  spite  of  cessation  of  diarrhoea  and 
improvement  in  the  patient's  general  condition,  the  probabilities  are  in 
favour  of  thrombosis.  Any  focal  symptoms  make  this  diagnosis  still  more 
probable,  while  enlargement  of  surface  veins  and  external  oedema  make  it 
certain.  External  oedema  and  distension  of  veins  are  also  the  only  reliable 
signs  of  marantic  thrombosis  in  adults,  but  the  condition  may  be  suspected 
if  cerebral  symptoms  occur  in  a  person  who  presents  no  evidences  of  arterial 
degeneration  or  cardiac  disease,  but  in  whom  one  of  the  known  etiological 
factors  of  sinus  thrombosis  is  present.  In  old  people,  cerebral  symptoms  of 
the  same  kind  are  more  likely  to  be  due  to  arterial  thrombosis. 

The  chief  difficulty  in  the  secondary  form  is  to  distinguish  the  thrombosis 
from  meningitis;  reliance  has  mainly  to  be  placed  on  the  septicemic 
symptoms  and  any  external  oedema  which  accompany  the  former  condition. 
The  detection  of  pysemic  abscesses  in  the  lungs  would  further  point  to 
septic  thrombosis  as  the  cause  of  the  cerebral  symptoms ;  while  extension 
of  clot  into  the  jugular  vein  is  of  similar  significance. 

Prognosis. — This  depends  on  the  nature  of  the  thrombosis,  but  it  is 
always  most  grave.  Children  with  marantic  thrombosis  sometimes  recover, 
as  may  adults  the  subjects  of  anaemia  or  chlorosis,  while  in  cases  of  phthisis 
and  cancer  no  such  result  can  be  hoped  for.  It  must  always  be  remem- 
bered that  though  recovery  may  take  place,  mental  impairment  may  remain 
permanently.  Secondary  thrombosis  with  septicaemia  is  always  fatal, 
unless  prompt  surgical  measures  are  adopted,  in  which  case  recovery 
hecomes  possible. 

Treatment.  —  Prophylactic  treatment  is  of  most  importance  in 
primary  thrombosis,  in  combating  the  conditions  calculated  to  lead  to  this 
serious  result.  Once  established,  however,  the  patient  must  be  placed  in 
the  position  most  likely  to  facihtate  the  flow  of  blood  in  the  particular 
sinus  involved.  In  the  absence  of  diarrhoea,  a  copious  hot-water  enema 
may  be  absorbed,  or  intravenous  saline  injections  may  be  of  service.  The 
circulation  should  be  encouraged  as  much  as  possible  by  stimulants,  and 
the  patient's  strength  improved  by  a  tonic  hne  of  treatment. 

Nothing  short  of  prompt  and  radical  surgical  interference  is  likely  to 
be  of  any  avail  in  secondary  thrombosis.  Measures  must  be  taken  to 
eradicate  the  disease  to  which  the  thrombosis  is  secondary,  and  the  sinus 
cleared  out  where  this  is  possible.  The  lateral  sinus  has  been  successfully 
opened  and  evacuated  in  this  way,  after  ligature  of  the  jugular  vein. 
While  alone  they  can  be  expected  to  do  httle  to  avert  a  fatal  termination 
in  such  cases,  drugs  like  quinine,  sahcylate  of  soda,  or  perchloride  of  ii-on, 
are  important  and  useful  adjuncts  to  the  surgical  treatment. 

J.  EISIE]^  EUSSELL. 
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ENCEPHALITIS 

Encephalitis,  or  cerebritis,  is,  as  its  name  im^Dlies,  an  inflammation  of  the 
brain  substance,  a  condition  which  may  be  acute  or  chronic,  while  the 
former  variety  may  or  may  not  be  attended  by  the  formation  of  pus.  In 
the  present  section  we  propose  to  limit  ourselves  to  a  consideration  of  the 
.non-suppurative  forms  of  encephalitis,  reserving  for  subsequent  and  separate 
consideration  abscess  of  the  brain. 

Acute  Encephalitis. 

There  are  several  varieties  of  this  affection.  That  which  has  been 
longest  recognised  consists  in  a  diffuse  inflammation  of  a  more  or  less 
extensive  area  of  the  brain,  which,  as  a  rule,  depends  on  some  local  cause. 
Another  variety  is  that  in  which  the  hemorrhagic  element  is  pronounced,. 
and  which  depends  on  some  form  of  infection;  this  is  known  as  acute 
haemorrhagic  encephalitis ;  while  when  the  morbid  process  affects  the  grey 
matter  of  the  third  ventricle,  and  that  round  the  aqueduct  of  Sylvius,  it 
constitutes  Wernicke's  polio-encephalitis  superior.  When  in  addition  to  this 
there  is  involvement  of  the  grey  matter  of  the  floor  of  the  fourth  ventricle, 
it  is  known  as  polio-encephalitis  inferior ;  and  when  the  inflammation  affects 
the  grey  matter  of  the  spinal  cord  as  well  as  the  cerebrum,  pons  or  medulla,, 
the  condition  is  termed  polio-encephalo-myelitis. 

Etiology. — Encephalitis  frequently  results  from  some  form  of  injury 
to  the  head,  such  as  a  fracture,  punctured  wound,  or  concussion.  The  white- 
matter  is  more  commonly  affected  than  the  grey,  and  the  inflamed  area  may 
be  at  the  seat  of  injury,  or,  owing  to  contre-coup,  the  opposite  side  of  the 
brain  may  be  affected.  When  the  brain  has  been  anchored  by  adhesion  of 
the  meninges,  in  the  process  of  healing  after  the  operation  for  the  evacuation, 
of  a  cerebral  abscess,  sudden  movement  causes-  a  dragging  on  the  brain,, 
which,  according  to  Macewen,  has  a  similar  effect  to  a  blow,  and  when 
frequently  repeated  may  produce  encephalitis.  Caries  and  osteitis  fre- 
quently cause  inflammation  of  the  brain  alone,  or  more  commonly  asso- 
ciated with  meningitis,  and  suppuration  usually  results. 

In  operations  on  the  brain,  in  which  from  some  cause  attempts  to  obtain 
asepsis  have  failed,  an  acute,  rapidly  spreading  inflammation  occurs ;  or  the 
process  may  be  more  chronic,  as  seen  in  cases  of  hernia  cerebri.  Caustic 
agents  employed  for  the  treatment  of  chronic  otorrhoea  have  been  known  to 
pass  through  a  perforation  of  the  tegmen  and  produce  a  fatal  encephalitis. 

The  brain  substance  immediately  surrounding  an  area  of  softening  from 
vascular  occlusion,  septic  in  origin,  may  become  markedly  inflamed.  Acute 
haemorrhagic  encephalitis  is  brought  about  by  some  infective  agent,  which  has 
been  most  commonly  derived  from  the  organism  of  influenza,  but  which  is 
also  frequently  supplied  by  the  pneumococcus.  Among  other  infectious 
processes  which  are  responsible  for  its  occurrence,  are  epidemic  cerebro- 
spinal meningitis,  enteric  fever,  scarlet  fever,  typhus,  measles,  and  small- 
pox. So,  too,  it  has  been  met  with  in  the  puerperal  state,  and  in  connection, 
with  ulcerative  endocarditis.  Exceptional  causes  that  have  been  assigned 
are  erythema  nodosum,  ansemia,  and  excessive  heat,  while  in  some  cases  no 
cause  can  be  discovered.  Children  and  those  under  20  are  most  commonly 
affected,  and  more  women  suffer  than  men. 

The  other  varieties  of  this  affection  depend  on  essentially  the  same 
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causative  factors,  but  alcohol  plays  an  important  part  in  the  etiology  of 
the  form  known  as  superior  polio-encephalitis.  Indeed,  alcoholism  is  the 
most  common  cause,  and  the  affection  may  in  some  cases  be  associated  with 
the  polyneuritis  which  results  from  this  poison;  but  the  same  infective 
agents  which  are  responsible  for  acute  heemorrhagic  encephaUtis  also  cause 
this  affection,  notably  the  organisms  of  influenza,  pneumonia,  and  diphtheria 
— and  cases  of  intoxication  have  been  met  with  in  which  lead,  sulphurous 
acid,  and  carbonic  oxide  have  appeared  to  be  the  cause. 

Morbid  anatomy. — Eed  softening  is  the  condition  which  results 
from  acute  inflammation  of  the  brain,  the  red  colour  depending  on  heemor- 
Thagic  extravasations,  and  on  engorgement  of  vessels.  The  affected  area  is 
swollen,  cedematous,  and  soft,  and  the  microscope  reveals,  in  addition  to 
engorged  vessels  and  minute  haemorrhages,  collections  of  leucocytes  around 
the  vessels.  The  neurons  are  seen  in  various  stages  of  degeneration,  the 
axons  haA'e  fusiform  enlargements  in  their  com^se,  and  afterwards  become 
•dismtegrated,  while  the  cells  first  pass  through  a  stage  of  cloudy  swelling 
and  then  degenerate,  or  atrophy,  and  become  pigmented.  At  a  later  stage, 
on  macroscopic  examination,  cavities  are  seen'  which  contain  a  yellowish 
fatty-looking  emulsion,  the  colour  of  wliich  depends  on  the  remains  of 
blood  pigment;  while  still  later  a  clear  fluid  may  alone  remain  in  the 
ca\ity.  Ultimately,  a  cicatrix  results  with  or  without  a  little  collection  of 
hsematoidin  crystals  and  debris  in  its  centre. 

The  condition  resultmg  from  acute  specific  processes,  while  some- 
times presenting  foci  large  enough  to  be  detected  by  the  unaided  eye, 
as  a  rule  can  only  be  detected  microscopically,  and  micro-organisms 
may  be  seen  separately  or  in  colonies  around  the  vessels,  or  apart  from 
them. 

In  the  various  forms  of  polio-encephaKtis  the  inflammatory  condition 
is  characterised  by  congestion,  engorgement  of  vessels,  capillary  emboli, 
infiltration  of  the  tissues  with  leucocytes,  dilatation  of  lymph  spaces,  and 
minute  and  even  large  haemorrhages.  A  varying  degree  of  destruction  of 
the  nerve  elements  is  secondary  to  these  vascular  changes,  and  there  is 
proliferation  of  the  glia  elements  when  the  disease  has  been  of  sufficiently 
long  diu-ation  to  allow  of  this.  In  cases  following  influenza  and  similar 
diseases,  the  characteristic  organism  has  been  found  in  the  affected  areas 
of  the  central  nervous  system. 

Pathology. — Although  it  is  abundantly  evident  that  the  forms  of 
polio-encephalitis  are  caused  by  infective  agents,  it  is  not  yet  known  whether 
the  toxines  are  alone  effective,  or  whether  the  presence  of  the  organism  is 
essential  to  the  production  of  the  lesions.  In  some  cases,  however,  no 
lesion  can  be  detected,  which  makes  it  probable  that  toxines  are  capable  of 
producing  disturbances,  resulting  in  over-acti\uty  and  diminished  activity 
of  nerve  centres  depending  on  chemical  changes,  without  demonstrable 
lesions  of  the  nerve  elements,  by  such  methods  of  examination  as  have 
hitherto  been  employed  in  their  investigation.  Disordered  vasomotor 
action  may  play  an  important  part  in  such  cases ;  the  probability  of  this 
is  strikingly  suggested  by  the  fact  that  when  lesions  are  met  with  they  are 
primarily  vascular. 

Another  question  that  has  yet  to  be  decided  is,  whether  the  changes 
met  with  may  be  the  manifestations  of  a  primary  infection,  as  Strlimpell 
and  others  have  contended.  In  epidemics  of  polio-myelitis,  many  cases  of 
polio-encephalitis  have  been  met  with,  which  suggests  the  possibihty  that 
the  same  infective  agent  may  be  responsible  for  both  conditions ;  moreover, 
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polio-myelitis  and  polio-encephalitis  have  occurred  simultaneously  in  the 
same  individual. 

The  manifestations  of  the  disease,  as  a  rule,  depend  on  the  morbid 
conditions  met  with ;  but  in  cases  in  which  lesions  can  only  be  detected  in 
the  mid  and  hind  brain,  and  yet  there  have  been  psychical  and  other  indica- 
tions of  cerebral  disturbance,  it  is  probable  that  these  depend  on  cortical 
changes  too  slight  to  be  discerned  by  the  methods  hitherto  employed  in  their 
investigation. 

Symptoms. — We  possess  no  very  satisfactory  knowledge  of  what 
symptoms  can  be  regarded  as  characteristic  of  acute  non-suppurative 
encephalitis,  in  that  it  is  so  rare  to  meet  with  it  uncomplicated  by  any 
other  condition.  Headache  occurs  most  commonly,  vomiting  not  nearly  so 
frequently,  and  optic  neuritis  rarely.  There  may  be  delirium  and  general 
convulsions,  or,  if  the  sensori-motor  cortex  happens  to  be  involved,  there 
may  be  convulsions,  or  paralysis  of  one  side  of  the  body,  or  even  of  more 
limited  distribution.  When  of  traumatic  origin,  the  symptoms  of  this 
affection  do  not  come  on  for  two  or  three  days  after  the  injury,  and  can 
thus  be  distinguished  from  the  immediate  effects  of  a  wound  of  the  brain. 

Acute  hsemorrhagic  encephalitis. — The  recognition  of  this  affection 
as  a  distinct  entity  is  primarily  due  to  the  investigation  of  Strtimpell, 
but  the  observations  of  Furbringer,  Leichtenstern,  and  Oppenheim  have  done 
much  to  establish  it  on  the  firm  basis  on  which  it  now  stands.  A  some- 
what anomalous  case  that  I  have  examined  leads  me  to  suspect  that  some 
of  the  cases  that  are  regarded  as  of  this  nature  in  reality  depend  on 
multiple  thrombosis  of  minute  vessels. 

The  onset  is,  as  a  rule,  sudden,  headache  being  a  prominent  and  severe 
symptom.  Vomiting  is  less  common,  and  may,  or  may  not,  be  associated 
with  vertigo.  The  temperature  rises,  and  may  reach  104°  or  105°  F., 
rigors  sometimes  preceding  this  rise,  or  there  may  be  no  elevation  of 
temperature  throughout  the  course  of  the  malady. 

The  onset  may  be  so  sudden  that  the  patient  at  once  becomes  semi- 
conscious, and  this  state  may  quickly  pass  on  to  coma ;  but  whether  this 
be  so  or  not,  the  mental  processes  soon  become  dull,  and  marked  mental 
obfuscation  is  followed  by  stupor.  On  the  other  hand,  the  onset  may  be 
slower,  headache  being  accompanied  by  irritability,  thirst,  and  loss  of 
appetite;  and  though  of  rare  occurrence,  there  may  be  delirium,  or  an 
epileptiform  attack  may  be  one  of  the  earliest  indications  of  the  disease. 
Apart  from  this,  it  is  rare  to  meet  with  any  evidence  of  over -action,  such 
as  spasms  or  convulsions. 

Paralytic  symptoms  are  the  rule,  though  some  cases  run  their  course 
without  any  such  manifestations.  When  present  they  consist  in  monoplegias, 
or  hemiplegias  of  slow  onset  and  of  different  degrees  of  intensity,  or  paralysis 
of  much  wider  range,  even  including  all  four  extremities,  the  arm,  however, 
nearly  always  suffering  more  than  the  leg.  No  sensory  impairment  has  been 
detected,  when  the  patient's  mental  condition  has  allowed  of  this  being 
tested.  There  may  be  articulatory  speech  defect,  or  motor  or  sensory 
aphasia ;  motor  aphasia,  or  some  form  of  paraphasia,  is  most  commonly  met 
with,  and  the  disease  may  be  ushered  in  by  speechlessness.  The  pupils  are, 
as  a  rule,  equal,  and  respond  to  light.  Optic  neuritis  is  met  with  in  a  con- 
siderable proportion  of  cases. 

The  tendon-jerks  are  diminished,  while  the  superficial  reflexes  are  pre- 
served, and  the  sx^hincters  are  intact  until  the  later  stages  of  the  affection, 
when  there  may  be  loss  of  control  over  them.     Inco-ordination,  evidence  of 
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implication  of  the  nuclei  of  various  cranial  nerves,  or  bulbar  symptoms,  may 
each  result  according  as  the  cerebellum,  pons,  or  medulla  becomes  involved 
by  the  morbid  process.  Eespirations  are  rapid  and  shallow,  and  may 
become  Cheyne-Stokes  in  rhythm  as  the  disease  progresses.  The  pulse  is 
quick  and  feeble.  The  disease  may  progress  steadily  until  death  closes 
the  scene,  but  more  commonly  there  are  periods  of  remission,  in  which 
consciousness  may  return,  and  the  patient  may  become  restless  and  wakeful 
for  a  tune,  and  then  relapse  into  the  former  condition,  or  one  of  deeper 
coma. 

Superior  polio-encephalitis. — This  condition  was  iirst  described  by 
Wernicke,  who,  with  other  of  the  earlier  writers  on  the  subject,  regarded  it 
as  the  result  of  alcoholism,  and  as  invariably  terminating  fatally,  both  of 
which  views  have  since  been  proved  to  be  erroneous,  though  Jacobaus  still 
contends  that  the  affection  is  a  complication  of  polyneuritis  of  alcohohc 
origin. 

Like  acute  haemorrhagic  encephalitis,  this  condition  is,  as  a  rule,  sudden 
in  onset,  but  occasionally  there  are  premonitory  symptoms.  In  alcoholic 
cases,  more  especially,  symptoms  similar  to  those  met  with  in  delirium 
tremens  may  occur,  while  in  other  cases  it  is  more  common  to  meet  with 
headache,  vomiting,  vertigo,  diplopia,  stiffness  of  the  neck,  unsteady  gait,  or 
some  such  symptoms  in  the  earliest  stage 

Paralytic  symptoms  occur  early,  and  consist  in  ptosis  and  paralysis  of 
various  of  the  external  ocular  muscles.  Complete  ophthalmoplegia  externa 
may  result,  but  the  internal  muscles  usually  escape,  or  are  only  very 
slightly  affected.  The  facial  nucleus  is  very  much  less  commonly  affected ; 
but  bilateral  and  unilateral  facial  paralysis  have  both  been  met  with. 
Optic  neuritis  with  hemorrhages  generally  occurs. 

Motor  weakness  of  the  extremities  may  be  only  slight,  or  more  pro- 
nounced, and  the  patient's  gait  shows  a  varying  degree  of  inco-ordination, 
the  unsteadiness  and  reeling  being  sometimes  most  pronounced.  The 
tendon-jerks  are  abolished,  or  much  diminished.     Sensation  is  unaffected. 

The  mental  faculties  become  blunted,  and  coma  supervenes  and  con- 
tinues until  death,  which  usually  results  in  the  second  week ;  or  loss  of 
consciousness  may  be  less  pronounced,  and  the  patient  may  recover,  or  the 
condition  may  become  chronic. 

Apart  from  occasional  slight  rises  of  temperature  in  the  early  stages, 
these  cases  run  an  afebrile  course.  The  pulse  is  rapid  and  becomes  pro- 
gressively more  and  more  feeble. 

Inferior  polio-encephalitis. — This  condition  is  essentially  the  same  as 
that  just  described,  the  only  difference  being  the  seat  of  the  lesion,  the  superior 
variety  affecting  the  ocular  nuclei  chiefly,  while  in  this  the  bulbar  nuclei 
are  also  involved.  When  the  disease  is  limited  to  the  medulla,  it  is  called 
polio-myelitis  bulbi  •  while,  when  it  not  only  involves  the  ocular  and  bulbar 
nuclei,  but  also  the  anterior  horns  of  the  spinal  cord,  it  is  known  as 
polio  -encephalo-my  elitis. 

Except  in  the  cases  in  which  the  disease  is  limited  to  the  medulla 
oblongata,  progressive  paralysis  of  the  external  ocular  muscles  is  the  first 
symptom,  and  in  the  variety  of  the  affection  which  is  most  common,  namely, 
polio-encephalo-myelitis,  evidence  of  spread  of  the  disease  to  other  cranial 
nerve  nuclei,  including  those  of  the  medulla,  may  next  be  seen  in  the 
presence  of  paresis  of  the  facial  muscles,  the  tongue,  and  palate,  with  loss 
of  reflex  irritability  of  the  latter,  difficulty  in  swallowing,  rise  of  tempera- 
ture, tachycardia,  and  dyspnoea.     Or  these  symptoms  may  be  preceded  by 
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those  of  spinal  origin,  consisting  in  paralysis  with  atrophy  of  groups  of 
muscles  in  the  extremities,  as  is  seen  in  acute  anterior  polio-myelitis. 

In  polio-myelitis  bulbi  the  onset  may  be  sudden  or  preceded  by  vomit- 
ing, giddiness,  and  subjective  sensations  about  the  heart.  Evidence  of 
paralysis  of  the  pharynx,  palate,  and  tongue  are  early  symptoms,  and  fainting 
attacks,  tachycardia,  and  difficulty  of  breathing,  which  is  so  great  at  times 
that  suffocation  appears  imminent,  also  occur.  Other  cranial  nerve  nuclei 
may  become  involved,  and  there  is  always  weakness  of  the  limbs.  In 
the  most  severe  cases  the  mental  faculties  become  blunted  early,  and 
coma  develops  quickly,  death  usually  resulting  within  a  week,  though  less 
severe  cases  may  live  long  enough  for  affected  muscles  to  show  signs  of 
atrophy. 

Diagnosis. — ^Meningitis  and  cerebral  haemorrhage  are  the  chief  con- 
ditions from  which  encephalitis  has  to  be  distinguished.  The  absence  of 
convulsions  or  spasm,  and  the  early  occurrence  of  mental  dulness,  stupor, 
and  paralytic  phenomena,  make  an  encephalitis  more  probable  than  a 
meningitis ;  but  it  may  be  quite  impossible  to  distinguish  between  the  two 
conditions.  Cases  of  cerebral  haemorrhage  more  commonly  occur  in  older 
people  in  whom  there  are  evidences  of  arterial  degeneration,  the  onset  is 
more  sudden,  and  coma  more  profound.  Polio-encephalitis  is  distinguished 
from  polio-myelitis  by  the  implication  of  cranial  nerves,  when  these  are 
affected ;  the  normal  electrical  reaction  of  the  muscles  of  the  affected  limbs ; 
and,  when  present,  the  exaggerated  condition  of  the  tendon-jerks. 

Prognosis  is  very  variable ;  each  case  must  be  judged  according  to 
the  severity  of  the  symptoms.  Although  the  prognosis  is  always  serious,  a 
considerable  proportion  of  cases  of  acute  hemorrhagic  encephalitis  recover, 
some  completely,  but  others  with  permanent  mental  defects,  epilepsy,  and 
paralysis  with  contracture,  to  which  athetoid  or  choreiform  movements  may 
be  added.  The  more  sudden  the  onset  and  severe  the  symptoms,  the  worse 
the  prognosis.  The  only  form  of  superior  polio -encephalitis,  in  which 
recovery  may  take  place,  is  that  resulting  from  some  infectious  process ; 
but  a  sudden  onset  and  a  subnormal  temperature  are  of  the  gravest  import. 
The  prognosis  is  always  most  serious  in  polio-encephalitis  inferior ;  but  even 
in  this  variety  recovery  has  been  known  to  result.  According  to  Oppenheim, 
evidence  of  involvement  of  the  white  matter  is  of  the  most  serious  moment. 

Treatment. — The  same  rules  laid  down  for  the  treatment  of 
meningitis  must  be  followed  in  these  cases.  The  precise  course  adopted 
must,  however,  depend  on  the  state  of  the  patient;  thus  antiphlogistic 
measures,  which  are  admissible  in  the  robust,  are  quite  out  of  the  question 
when  those  debilitated  by  previous  disease  are  under  treatment.  It  is 
questionable  whether  drugs  like  mercury  and  iodide  of  potassium  are  of  any 
use  in  the  acute  stage,  though  the  latter  may  be  of  service  in  the  more 
chronic  cases.  Headache  must  be  relieved  by  bromides,  antipyrine,  and  the 
like ;  and  on  no  account  must  morphine  be  administered.  For  remaining 
hemiplegia,  massage,  electricity,  and  cold  douches,  with  friction,  must  be 
employed ;  while  for  the  relief  of  epileptic  fits  bromides  are  of  service. 

Chronic  Encephalitis. 

We  know  very  little  of  chronic  inflammation  of  the  brain,  the  chief 
difficulty  being  that  processes  degenerative  in  origin  may  lead  to  sclerotic 
changes,  indistinguishable  from  those  in  which  a  chronic  inflammation  is 
responsible  for  the  morbid  appearances  met  with.     Apart  from  sclerosis,  the 
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result  of  an  antecedent  aoiite  inflammation  of  the  brain,  there  are  certain 
cases  in  which  the  condition  appears  to  be  chronic  from  its  commence- 
ment. 

Etiology. — Injury  to  the  head  in  children  has  been  followed  by  such 
a  result.  Possibly  chronic  alcoholism  may  be  responsible  for  some  cases ; 
and,  according  to  Gowers,  a  group  of  cases  is  met  with  in  persons  of  gouty 
diathesis  in  which  the  symptoms  suggest  a  chronic  inflammation. 

Symptoms. — In  the  present  state  of  our  knowledge,  it  is  impossible 
to  separate  clinically,  with  any  degree  of  certainty,  cases  in  which  the 
cerebral  sclerosis  is  of  inflammatory  origin  from  those  in  which  it  is  not. 
Both  classes  of  cases  are  of  slow  progress,  and  may  be  attended  by  various 
degrees  of  dementia,  impairment  of  speech,  twitchings,  epileptiform  convul- 
sions, and  different  forms  of  cerebral  paralysis.  When  present,  symptoms 
which  suggest  that  tlie  process  is  inflammatory  are  slight  elevation  of 
temperature,  severe  headaclie,  vertigo,  vomiting,  and  optic  neuritis. 

Treatment. — Where  there  appears  to  be  sufficient  grounds  for  the 
diagnosis,  the  patient  must  be  kept  as  quiet  as  possible,  and  free  from  all 
mental  worry.  Mercmy  must  be  given  in  some  form  in  the  earlier  stages, 
and  its  administration  supplemented  by  measures  calculated  to  improve  the 
patient's  general  condition.  Where  the  disease  is  of  some  standing,  less 
good  can  be  expected  to  result  from  the  use  of  mercmy  than  from  drugs 
like  arsenic  and  nitrate  of  silver,  both  of  which  are  known  to  be  antagonistic 
to  connective  tissue  and  neuroglia  proliferation. 

J.  S.  EISIEN"  EUSSELL. 


CEEEBEAL    ABSCESS. 

Cerebral  abscess,  or  suppm-ative  encephalitis,  is  a  condition  in  which 
collections  of  pus  occur  in  the  substance  of  the  brain,  or  on  tlie  surface  of 
the  organ,  between  the  membranes  and  the  cortex  cerebri. 

Etiology. — Traxima. — Injuries  of  the  scalp,  cranium,  or  brain  are 
responsible  for  a  large  proportion  of  brain  abscesses.  The  wound  is 
commonly  an  open  one,  which  readily  becomes  infected ;  injury  of  tlie  soft 
parts  may  alone  be  responsible  for  abscess,  the  bones  being  quite  intact,  or 
the  bones  may  be  fractui'ed,  spicules  of  the  inner  table  lacerating  the  brain, 
or  caries  may  follow  the  injury.  The  abscess  usually  exists  in  the  part  of 
the  brain  immediately  beneatli  the  seat  of  trauma,  but  in  rare  cases  it  may 
be  on  the  opposite  side  of  the  organ.  Foreign  bodies  which  enter  the  brain 
may  carry  sex^tic  matter  with  them  and  thus  cause  an  abscess,  or  the  wound 
caused  by  a  foreign  body  may  subsequently  become  infected. 

Local  inflammatory  and  other  conditions. — {a)  Disease  of  the  ear. — 
If  we  except  traumatic  and  pytemic  cases,  tlie  majority  of  patients  suffer- 
ing from  cerebral  abscess  are  the  subjects  of  suppm-ative  inflammation  of 
the  tympanum,  a  condition  which  is  always  a  som'ce  of  danger,  owing  to 
the  frequency  with  which  it  is  responsible  for  grave  affections  of  the  brain 
and  its  meninges.  The  ear  mischief  is  as  a  rule  chronic,  and  there  is 
nsuaUy  caries  of  the  bone.  Though  often  commencing  in  early  childhood, 
in  connection  with  an  attack  of  one  of  the  exanthemata,  it  may  not  lead  to 
this  serious  result  until  well  on  in  adult  life,  a  fact  to  be  borne  in  mind 
when  the  question  of  life  insm-ance  is  under  consideration  in  such  cases. 
It  is  rare  for  acute  inflammatory  affections  of  the  ear  to  lead  to  cerebral 
abscess.     Cessation  of  discharge  from  the  ear,  often  viewed  with  favom-  by 
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the  patient,  may  in  reality  be  a  serious  sign,  as  many  cases  of  abscess  follow 
such  an  arrest  of  discharge.  A  fresh  stimulus  given  to  the  ear  disease, 
either  by  a  blow  on  the  ear  or  exposure  to  cold,  may  at  any  time  light  up 
a  more  acti^'e  local  process,  which  may  be  followed  by  abscess.  The  bone 
separatuig  the  tympanic  ca^'ity  and  mastoid  cells  from  the  intracranial 
cavity  is  exceedingly  thin,  and  thus  is  easily  destroyed,  the  most  common 
points  of  perforation  being  the  tegmen  over  the  tympanum  or  antrmn,  and 
the  sigmoid  groove,  in  addition  to  which,  numerous  vascular,  perivascular, 
perinem-al,  and  lymphatic  channels  exist,  by  which  infective  agents  may 
reach  the  intracranial  cavity  from  the  tpnpanum,  so  that  it  is  an  easy 
matter  for  the  cerebral  meninges  to  become  infected,  with  or  without  similar 
infection  of  the  brain,  or  the  mfective  material  may  reach  the  mterior  of 
the  substance  of  the  brain  and  produce  an  abscess  without  first  setting  up  a 
meningitis.  Suppurative  processes  of  the  external  ear  may  extend  to  the 
brain  by  the  lymphatics,  lea^dng  the  middle  ear  intact. 

(5)  Disease  of  the  nose. — Chronic  suppuration  in  the  nasal  ca^dty  and 
ethmoid  bone  is  another  source  of  cerebral  abscess,  which,  though  less- 
common  than  ear  disease,  is  of  great  importance.  In  some  cases  the 
mucous  membrane  of  the  nose  is  alone  affected,  but,  more  commonly,  the 
ethmoid,  sphenoid,  and  nasal  bones  are  diseased,  syphilis  being  frequently 
the  cause  of  this. 

(c)  Disease  of  the  orhit. — Suppuration  and  new  growth  have  both  been 
responsible  for  this  mode  of  origin  of  abscess,  but  much  less  frequently  than 
any  of  the  other  local  causes  already  considered. 

(d)  Other  infiainmatory  jrrocesscs. — Apart  from  injury,  caries  of  the  bones 
of  the  skull,  other  than  the  temporal,  very  exceptionally  gives  rise  to 
abscess.  Fagge  speaks  of  ha\dng  found  abscess  of  the  brain  in  a  case  in 
which  ulcerating  epithelioma  of  the  lip  and  cheek  had  extended  to  the  base 
of  the  skull  along  the  third  di\dsion  of  the  fifth  nerve.  Chronic  ulceration 
about  the  mouth  may  supply  the  infection,  and  thrush  of  the  mouth  and 
throat  has,  in  rare  instances,  caused  abscesses  in  the  brain  which  have  been 
multiple  and  small,  and  have  contained  the  oidium  albicans. 

(e)  Cerebral  tumour. — An  exceedingly  rare  form  of  local  origin  of 
cerebral  abscess,  is  due  to  disintegration  of  tuberculous  tumom^s  in  the 
brain. 

Distant  suppiirative  processes. — In  this  class  of  cases  the  infective 
agents  are  brought  to  the  brain  from  distant  parts  of  the  body,  by  means  of 
the  blood  current,  and  cause  metastatic  abscesses.  This  condition  is  met 
with  in  general  pytemia  and  in  ulcerative  endocarditis.  The  resulting 
abscesses  are  multiple  and  small,  and  may  influence  but  Httle  the 
manifestations  of  the  general  disease. 

Of  greater  frequency  than  these  is  a  group  of  cases  known  as  the 
pulmonal  cerebral  abscess,  in  which  condition,  generally  secondary  ta 
suppuration  in  the  lungs  or  pleurae,  an  abscess  in  the  brain  develops, 
without  any  symptoms  of  blood  poisoning,  and  without  uifarcts  or  abscesses 
in  any  other  organs.  Bronchiectasis  with  foetid  secretion,  abscess,  or 
gangrene  of  the  lung  consequent  on  breaking  down  of  an  imperfectly 
resolved  pneumonia,  and  empyema,  are  most  frequently  responsible  for  this 
form  of  abscess.  Sup]3uration  in  some  other  part  of  the  body  may  similarly,, 
though  much  more  rarely,  give  rise  to  brain  abscess,  in  which  category  liver 
abscess  must  be  mentioned  as  a  source  from  which  infection  may  be  derived. 
In  a  case  of  Gibson's  recorded  by  Cassels  Brown,  a  solitary  cerebral  abscess 
contauiing  staphylococci  was  the  result  of  typhoid  fever. 
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Specific  fevers. — Abscess  of  the  brain  may  be  a  sequel  to  influenza 
and  other  specific  fevers. 

Idiopathic  abscess. — In  a  small  proportion  of  cases  of  cerebral 
abscess  no  definite  cause  can  be  found,  and  they  have  accordingly  been 
designated  idiopathic.  How  many  of  these,  if  any,  are  truly  so,  it  is 
difficult  to  say,  for  there  is  always  the  possibility  that  slight  old  ear 
disease,  or  some  similar  mischief,  has  escaped  recognition,  or  that  some 
antecedent  blow  or  injury  to  the  head  has  been  forgotten. 

Morbid  anatomy. — Abscesses  of  the  brain  are  most  commonly 
solitary,  and  vary  from  the  size  of  a  walnut  to  that  of  the  greater  part  of 
a  cerebral  hemisphere.  In  a  much  smaller  proportion  of  cases  the  abscesses 
are  multiple,  in  which  case  they  are  usually  small.  They  vary  much  as 
regards  the  amount  of  limitation  by  any  definite  capsule  ;  the  more  acute  the 
abscess,  the  less  tendency  is  there  for  it  to  be  circumscribed,  and  the  more 
chronic  it  is,  the  more  defined  is  its  capsule.  In  the  former  case  its  limits 
are  ill-defined,  its  walls  shreddy,  and  its  contents  a  mixture  of  greenish 
viscid  pus,  broken-down  brain  matter,  and  reddish  debris,  while  in  cases  of 
longer  standing  the  pus  is  bright  green  in  colour,  and  it  may  be  quite 
mucoid,  while  in  the  cases  of  longest  duration  there  is  a  well-defined  smooth 
capsule  of  connective  tissue,  which  prevents  the  process  from  extending 
beyond  its  limits,  and  the  pus  thus  enclosed  may  be  quite  thick  and  cheesy. 
The  contents  of  the  abscess  may  be  odourless,  may  have  a  sickly  smell,  or 
one  resembling  sulphuretted  hydrogen,  or  it  may  be  horribly  foetid.  The 
pus  is  usually  acid,  but  in  cases  of  long  standing  may  be  alkaline  in 
reaction.  The  brain  substance  for  a  varying  distance  around  the  abscess  is 
much  softened  and  oedematous  in  appearance,  a  condition  in  part  due  to 
extension  of  inflammation,  and  in  part  to  pressure.  The  increased  pressure 
further  manifests  itself  by  flattening  of  the  convolutions  of  the  affected 
hemisphere,  if  the  abscess  is  of  any  size. 

If  situated  near  the  surface  of  the  brain,  the  encephalitis  may  be 
associated  with  a  purulent  meningitis.  In  other  cases  the  meningitis  and 
encephalitis  have  a  common  origin,  the  former  preceding  the  latter  in  point 
of  time  of  development.  There  is,  however,  a  singular  group  of  cases,  by 
no  means  uncommonly  met  with,  in  which  an  abscess  situated  deep  in  the 
substance  of  a  cerebral  hemisphere  is  separated  by  healthy  brain  tissue  from 
the  point  from  which  the  infection  was  derived. 

The  seat  of  an  abscess  depends  to  some  extent  on  its  cause ;  thus  the 
temporo-sphenoidal  lobe  and  cerebellum  are  most  commonly  affected  in 
cases  secondary  to  ear  disease,  the  former  seat  being  more  common  than 
the  latter  ;  the  frontal  lobes  are  usually  the  seat  when  disease  in  the  nose 
supplies  the  source  of  infection,  and  the  subjacent  brain  substance  in  the 
case  of  trauma  in  any  region  of  the  skull.  But,  apart  from  such  considera- 
tions, abscess  is  more  common  in  the  cerebrum  than  in  the  cerebellum. 

Pathology. — When  discussing  the  etiology  of  cerebral  abscess,  we 
saw  that,  apart  from  direct  infection  and  direct  extension  from  inflammation 
in  some  adjacent  part,  infection  may  reach  the  cerebral  substance  through 
venous  thrombi,  arterial  emboli,  perivascular  and  perineural  spaces,  and 
lymphatic  channels.  This  infection  is  in  all  cases  dependent  on  micro- 
organisms, and  the  same  organisms  have  been  found  both  in  the  brain 
abscess  and  in  the  diseased  part  from  which  the  infection  was  derived. 
Various  forms  of  micro-organisms  have  been  found  mider  these  conditions, 
but  those  most  commonly  met  with  are  varieties  of  staphylococci  and 
streptococci.     JSTo  single  variety  of  micro-organism  can  be  held  responsible 
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for  brain  abscess,  nor  do  the  organisms  which  occasion  it  differ  from  those 
which  induce  other  infective  processes  in  the  intracranial  cavity,  if  we 
except  the  diplococcus  pneumoniae,  so  commonly  met  with  in  meningitis. 
In  a  case  of  cerebral  aljscess  operated  on  by  Victor  Horsley,  a  diplococcus 
was  isolated  by  Butler  Harris ;  it  caused  a  spreading  oedema,  and  was 
pathogenetic  to  guinea-pigs.  By  its  action  on  the  blood  vessels  the  infect- 
ive agent  results  in  oedema  of  the  brain,  with  exudation  of  leucocytes,  and, 
it  may  be  also,  of  red  blood  cells ;  and  the  area  of  encephalitis  thus  produced 
rapidly  results  in  disintegration  of  brain  substance  and  pus  formation. 

The  symptoms  produced  by  an  abscess  in  the  brain  depend  on  the 
local  irritative  effects  of  the  infective  inflammation,  septic  absorption, 
and  increased  intracranial  pressure.  Among  those  probably  dependent 
on  increased  pressure,  the  subnormal  temperature  and  slow  pulse  deserve 
some  attention.  There  seems  little  doubt  that  the  slo%ving  of  the  pulse 
is  due  to  increased  pressure,  as  it  is  a  common  feature  of  other  morbid 
processes  accompanied  by  such  increase  of  intracranial  pressure,  and  the 
pulse  always  becomes  rapid  when  the  pressure  is  relieved,  as  by  the  evacua- 
tion of  a  cerebral  abscess.  With  regard  to  the  lowered  temperature,  the  pro- 
blem is  not  quite  so  simple,  for  it  has  been  suggested  that  this  may  depend 
on  the  toxic  effects  of  septic  absorption  ;  that  this  is  not  probable,  however, 
is  made  clear  by  the  fact  that  if  the  same  organisms  responsible  for  the 
abscess  with  subnormal  temperature  escape  to  the  meninges,  a  high 
temperatui^e  rapidly  results.  It  is  therefore  probable  that  the  elevation  of 
temperature  which  follows  the  evacuation  of  an  abscess  is  made  possible  by 
the  relief  of  pressure,  and  is  not  due  to  the  removal  of  organisms  whose 
toxines  had  been  acting  deleteriously  on  the  heat-centres. 

Symptoms. — It  is  of  primary  importance  that  we  should  recognise 
clearly  that  small  multix3le  abscesses,  or  even  single  large  ones,  may  exist 
in  the  brain,  without  giving  any  indication  of  their  presence  for  a  con- 
siderable period  of  their  couj-se,  and  that  even  when  such  indications  do 
become  manifest  they  may  be  of  the  vaguest  kind  possible.  No  greater 
mistake  can  be  made  than  to  suppose  that  suppuration  in  the  brain  of 
necessity  gives  rise  to  all  the  acute  manifestations  which  are  commonly  met 
with  in  abscesses  in  other  parts  of  the  body,  and  sometimes  in  the  brain 
itself.  This  especially  applies  to  so-called  idiopathic  abscesses,  and  those 
coming  on  gradually  and  insidiously  in  connection  with  chronic  middle  ear 
disease,  and  after  apparently  trivial  injuries  of  the  head.  So,  too,  any 
symptoms  produced  by  the  occurrence  of  metastatic  abscesses  in  the  brain, 
in  the  coiu'se  of  general  pyaemia,  are  masked  by  the  delirium  and  stupor 
consequent  on  the  septicsemic  condition.  The  opj)osite  state  of  things  is 
met  with  when  an  abscess  results  from  an  extensive  injury  to  the  head,  or 
in  any  form  of  abscess  which  develops  acutely  and  enlarges  rapidly.  Two 
classes  of  symptoms  then  show  themselves,  those  due  to  the  inflammatory 
process,  and  those  due  to  the  existence  of  a  foreign  body  within  the  cranial 
cavity,  disturbing  function  by  pressure,  irritation,  and  destruction  of  the 
nerve  elements.  The  former  produce  general  s}Tiiptoms,  while  focal 
symptoms  result  from  the  latter. 

Of  the  general  symptoms  produced  by  a  cerebral  abscess,  pain  is,  as  a 
rule,  the  earliest  and  most  persistent.  The  headache  is  dull  and  deep- 
seated,  and  is  frequently  referred  cliiefly  to  the  seat  of  the  abscess,  though 
tliis  is  by  no  means  always  the  case,  and  it  may  vary  in  position  from  time 
to  time.  It  also  varies  in  intensity  in  different  cases  and  at  different 
periods  of  the  same  case. 
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Purposeless  vomiting  is  another  symptom  of  the  greatest  importance, 
and  is  especially  frequent  in  cerebellar  abscess.  It  may  occur  after  meals, 
or  quite  apart  from  the  taking  of  food.  Vertigo  is  frequently  associated 
with  vomiting,  and  like  it  is  of  frequent  occurrence  when  the  cerebellum  is 
affected;  but  both  these  symptoms  may  also  occur  when  the  abscess 
is  in  the  cerebrum. 

Optic  neuritis  is  a  most  important  sign,  and  is  especially  frequent  in  the 
later  stages  of  these  cases.  A  careful  watch  should  therefore  be  kept  on 
the  discs  from  day  to  day,  in  any  case  of  suspected  cerebral  abscess,  where 
the  indications  are  vague  or  altogether  absent. 

The  state  of  the  temperature  is  no  less  important  an  indication  of  the 
condition  of  things  which  exists  within  the  cranial  cavity  than  are  the 
symptoms  that  have  already  been  mentioned.  It  is  primarily  our  duty  to 
insist  on  the  extreme  importance  of  recognising  that  a  subnormal  tempera- 
ture is  not  only  compatible  with  the  existence  of  cerebral  abscess,  but  that 
it  is  the  rule  to  meet  with  this  state  of  the  temperature  in  all  but  the 
earliest  and  latest  stages  of  the  affection,  in  the  former  of  which  the 
temperature  may  be  slightly  raised,  and  in  the  latter  hyperpyrexia  may 
result.  It  not  uncommonly  happens  that  a  cerebral  abscess  is  missed 
clinically,  owing  to  a  belief,  which  is  widely  prevalent,  that  suppuration  in 
the  brain  cannot  be  present  if  the  temperature  is  not  raised.  It  is  only  in 
exceptional  cases  that  the  temperature  runs  an  elevated,  and  it  may  be 
irregular  course,  accompanied  by  rigors  and  sweating.  It  is  unusual  for 
rigors  to  occur  at  any  other  than  the  initial  stage  of  the  affection,  at  which 
time  they  are  among  the  most  constant  symptoms. 

A  slow  pulse  accompanies  the  depressed  temperature,  the  rate  being 
commonly  40  or  50,  or  even  lower,  as  in  a  case  referred  to  by  Huguenin, 
in  which  there  were  only  15  or  even  10  beats  in  the  minute.  The 
pulse  is,  however,  increased  in  frequency  in  the  earliest  stage  of  cerebral 
abscess,  and  also  when  total  dissolution  is  imminent.  The  respirations  are 
slow,  a  feature  that  is  more  marked  in  cerebellar  than  in  cerebral  abscess, 
and,  though  usually  regular,  they  may  become  irregular,  or  even  Cheyne- 
Stokes  in  rhythm,  more  especially  in  the  last  stages  of  the  disease. 

The  general  health  may  be  but  little  affected  at  first,  but  as  a  rule  there 
is  evidence  of  indisposition ;  the  face  becomes  pale  and  wanting  in  expression, 
the  patient  loses  flesh,  is  unable  to  sleep,  becomes  melancholy  and  morose, 
and  the  intellectual  faculties  become  blunted.  There  is  loss  of  appetite,  the 
tongue  becomes  dry  and  brown,  and  the  bowels  are  constii3ated.  Towards 
the  terminal  stages  of  the  affection  there  is  often  delirium,  mental 
depression  or  enfeeblement,  which  conditions  may  pass  on  to  stupor, 
coma,  and  death,  an  event  which  may  also  come  about  at  any  stage  of  the 
course  of  a  cerebral  abscess,  from  sudden  failure  of  respiration,  rupture  of 
the  abscess  into  the  lateral  ventricles,  or  some  other  cause. 

The  focal  symptoms  of  cerebral  abscess  depend  on  the  precise  seat  of 
•the  collection  of  pus,  and  are  often  absent,  owing  to  the  silent  regions 
of  the  brain  being  so  commonly  affected.  Alteration  in  character,  dementia, 
or  other  mental  defects  may  be  observed  early,  when  the  frontal  lobe  is 
affected,  or  there  may  be  an  entire  absence  of  any  localising  symptoms 
when  this  part  of  the  brain  is  involved.  Abscesses  in  the  region  of  the 
sensori-motor  cortex  may  result  in  limited  epileptiform  seizures,  in  paralysis 
of  one  or  other  limb,  or  the  side  of  the  face ;  and  if  the  hmder  part  of  the 
left  inferior  frontal  convolution  be  involved,  motor  ajDhasia  results.  As  the 
abscess  increases  in  size,  so  the  paralysis  spreads,  each  new  phase  of  it  being 
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possibly  ushered  in  by  further  epileptiform  seizures.  While  abscess  in  the 
temporo-sphenoidal  lobe  may  give  rise  to  no  locahsing  symptoms  in  some 
cases,  in  others  a  large  abscess  may  result  in  pressure  on  the  adjacent  jjarts 
of  the  ascending  frontal  and  parietal  convolutions,  resulting  m  paresis  of 
the  opposite  side,  in  which  the  face  suffers  more  than  the  arm,  owing  to  the 
difference  in  the  proximity  of  these  centres  to  the  seat  of  lesion,  or  if  on  the 
left  side,  pressure  may  be  exerted  on  the  posterior  part  of  the  thnd  frontal 
convolution,  and  thus  motor  aphasia  may  result.  Sensory  aphasia  is,  how- 
ever, more  common  in  these  cases,  word-deafness  resulting  from  destruction 
of  the  posterior  half  of  the  left  temporo-sphenoidal  convolution,  and  word- 
bhndness  when  the  adjacent  angular  convolution  is  involved.  ]\Iore  com- 
plete hemiplegia,  or  hemiplegia  in  which  the  leg  suffers  more  than  the  arm, 
and  the  arm  than  the  face,  may  result  from  pressm'e  on  the  internal 
capsule,  or  in  the  case  of  a  large  abscess  in  the  centrum  ovale.  Hemianopsia 
results  when  the  suppuration  is  in  the  occipital  lobe  of  one  hemisphere. 
When  ear  disease  is  responsible  for  the  abscess,  the  facial  and  auditory 
nerves  may,  of  coui'se,  be  involved  in  the  ear  mischief ;  but,  apart  from  this, 
the  cranial  nerve  most  commonly  affected  in  the  case  of  abscess  of  the 
temporo-sphenoidal  lobe,  is  the  third ;  ptosis,  external  strabismus,  and  a  fixed 
dilated  pupil  resulting  on  the  side  of  the  lesion,  owing  to  dnect  pressm-e  by 
the  enlarged  temporal  lobe  on  this  nerve. 

If  the  abscess  has  as  its  seat  the  cerebellum,  there  may  either  be  a  com- 
plete absence  of  all  locahsing  spnptoms,  as  in  the  case  of  some  abscesses  of 
the  temporo-sphenoidal  lobe,  or  there  may  be  the  most  typical  picture, 
difficidt  to  confomid  with  the  symptoms  produced  by  abscess  in  any  other 
situation.  Why  a  collection  of  pus  should  in  one  case  give  such  distinctive 
e^adence  of  its  presence  and  situation,  while  in  another  it  gives  rise  to  no 
such  signs,  it  is  difficult  to  say,  unless  the  differences  met  with  depend  on 
the  rate  of  development  of  the  suppurative  process,  and  the  time  that  it 
allows  for  compensation  to  be  established.  Experimental  researches  on 
cerebellar  locahsation,  supplemented  by  chnical  and  pathological  observa- 
tions in  man,  lead  me  to  conclude  that  the  follo■s^^ng  symptoms  mdicate  the 
side  of  the  cerebellum  which  is  affected  when  the  lesion  is  unilateraL  Eota- 
tion  of  the  subject  about  its  vertical  axis  would,  if  in  the  direction  of  a 
right-handed  screw  entering  an  object,  indicate  a  right-sided  lesion,  while  if 
in  the  dnection  of  a  similar  screw  coming  out  of  an  object,  it  would  mdicate 
a  left-sided  lesion.  Unsteadiness  of  gait,  with  a  tendency  to  fall  to  the  side 
opposite  to  the  lesion,  owing  to  a  subjective  feehng  of  a  loss  of  balance,  has  to 
be  carefully  distinguished  from  a  tendency  to  fall  to  the  side  of  the  lesion, 
owing  to  want  of  certainty  of  support  from  the  lower  limb  on  this  side,  or 
owing  to  the  attitude  resulting  from  ciu'^dng  of  the  trunk  with  its  con- 
ca^dty  to  the  side  of  the  lesion,  all  of  which  conditions  may  be  met  "v^-ith  in 
unilateral  lesions  of  the  cerebellum.  There  is  motor  paresis  of  the  limbs  on 
the  side  of  the  lesion,  especially  marked  in  the  superior  extremity  in  man, 
in  whom  inco-ordination  in  the  movements  executed  by  this  limb  may  be - 
most  pronounced.  The  eyes  are  dh'ected  away  fi'om  the  side  of  the  lesion, 
and  there  is  lateral  nystagmus.  Any  rotatory  or  irregular  characters  of  the 
nystagmus  make  it  probable  that  the  middle  lobe  of  the  cerebellum  is 
involved.  The  neck  and  trunk  are  t^visted  with  their  conca^'ity  to  the  side 
of  the  lesion,  and  rigidity  has  been  observed  in  the  muscles  of  the  limbs 
on  this  side.  The  knee-jerk  is  increased  on  both  sides,  but  more  so  on  the 
side  of  the  lesion,  and  the  other  tendon-jerks  on  this  side  may  also  show  a 
gi'eater  activity  than  those  on  the  opposite  side. 
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Unfortunately,  in  practice,  we  very  rarely  meet  -with  cases  in  which  the 
complete  group  of  phenomena  are  present  in  the  same  patient;  but  most  of 
them  were  present  in  a  case  recorded  by  Acland  and  Ballance,  in  which  the 
abscess  in  the  right  lateral  lobe  of  the  cerebellum  was  successfully  evacuated. 
While  it  is  rare  to  meet  with  the  whole  group  of  phenomena  in  any  one 
case,  it  not  infrequently  happens  that  some  of  the  signs  can  be  detected,  but 
these  are  often  overlooked,  wrongly  interpreted,  or  disregarded,  owing  to  a 
want  of  knowledge  of  their  real  significance.  A  careful  watch  should 
always  be  kept  for  the  slightest  indication  of  any  of  the  signs  that  have 
been  detailed,  and  due  weight  given  to  them  in  our  attempts  at 
localisation 

A  further  difficulty  with  which  we  have  to  deal  clinically  is  the 
fact  that,  in  addition  to  the  phenomena  which  result  from  destruction  of  the 
cerebellum,  others  due  to  pressure  may  be  added.  Of  these  the  effects  on 
the  cranial  nerves  are  the  most  common ;  thus,  as  so  often  happens  in 
increase  of  intracranial  pressure,  one  or  other,  or  both  sixth  nerves,  may  be 
affected,  the  facial  and  auditory  nerves  may  be  involved  on  the  side  of  the 
lesion  from  the  same  cause,  and  there  may  be  paralysis  of  the  opposite 
limbs  from  pressur^e  on  the  pyramid  above  its  point  of  decussation.  Thus 
affection  of  the  facial  and  auditory  nerves  on  the  side  of  the  lesion  may  be 
associated  with  paresis  of  the  limbs  on  the  same  side,  the  result  of  cerebellar 
destruction,  or  they  may  be  associated  with  paresis  or  more  pronounced 
paralysis  of  the  limbs  on  the  opposite  side,  the  result  of  pressm-e  on  the 
pp'amid  above  its  point  of  decussation.  Except  where  the  facial  nerve  is 
thus  involved,  hemiplegia,  the  result  of  a  cerebellar  lesion,  is  characterised 
by  an  absence  of  paralysis  of  the  face. 

At  times  the  phenomena  present  are  so  complex  that  they  baffle  all 
attempts  at  localisation,  this  being  largely  due  to  the  effects  of  increased 
intracranial  pressur-e,  and  possibly  in  some  measure  to  implication  of  the 
middle  lobe  of  the  cerebellum.  Among  the  clinical  phenomena  difficult  of 
explanation  is  the  absence  or  great  diminution  of  the  knee-jerks  met  with 
in  some  cases  of  cerebellar  disease ;  that  tliis  is  in  some  way  related  to  the 
general  increase  of  intracranial  pressui'e,  is  made  probable,  owing  to  the  fact 
that  the  same  condition  of  knee-jerks  may  be  met  with  in  abscesses  and 
tumours  of  the  cerebrum,  while  it  never  results  from  ablation  of  the  cere- 
bellmn  in  animals.  Macewen  attaches  considerable  importance  to  the 
alteration  in  the  character  of  the  percussion  note  of  the  skull,  which  becomes 
more  resonant  when  the  lateral  ventricles  are  distended,  and  indicates 
involvement  of  the  cerebellar  fossa. 

Diagnosis. — The  difficulties  which  attend  diagnosis  are  often  very 
great,  and  may  even  be  insm'mountable.  The  discovery  of  one  of  the  recog- 
nised causes  of  abscess  is  of  primary  importance,  suggesting  the  probable 
nature  of  the  intracranial  mischief. 

With  regard  to  acute  cases,  more  especially  those  following  injury,  there 
is  rarely  any  difficulty ;  rigors,  early  elevation  followed  by  depression  of 
temperature,  cerebral  S}Tnptoms  including  dehiium,  epileptiform  comTdsions, 
paralysis,  and  optic  neuritis,  point  clearly  to  the  probable  nature  of  the 
affection.  In  the  absence  of  fever  the  possibility  of  meningeal  haemorrhage 
has  to  be  taken  into  consideration,  and  the  difficidty  may  be  further 
increased  l:)y  the  absence  of  rigors  and  optic  neuritis,  both  of  wliich 
symptoms  would,  if  present,  weigh  in  favour  of  abscess. 

When  attempting  to  distinguish  between  encephalitis  without  the  forma- 
tion of  pus,  and  an  abscess,  reliance  has  chiefly  to  be  placed  on  the  occm-- 


704  NERVOUS  SYSTEM. 

rence  of  rigors,  and  on  the  length  of  time  that  symptoms  have  lasted.  An 
encephalitis  of  septic  origin  is  almost  certain  to  result  in  the  formation  of 
an  abscess,  especially  if  there  have  been  evidences  of  its  existence  for  two 
weeks  or  longer  ;  whereas  an  encephalitis  of  traumatic  origin  may  continue 
much  longer  without  resulting  in  suppuration. 

In  distinguishing  abscess  from  meningitis,  it  must  be  remembered  that 
the  two  conditions  may  coexist,  and  that  the  symptoms  due  to  the 
meningitis  are  especially  liable  to  obscure  those  the  result  of  the  abscess. 
The  patient  with  acute  leptomeningitis  is  irritable ;  he  is  extremely  sensit- 
ive to  all  forms  of  external  stimuli ;  his  temperature  is  high  and  his  pulse 
rapid — a  clinical  picture  which  differs  materially  from  that  presented  by  an 
uncomplicated  case  of  cerebral  abscess.  Eeliance  has  further  to  be  placed 
on  the  fact  that  the  cranial  nerves  are  more  commonly  affected  in 
meningitis,  and  are  picked  out  more  at  random.  Any  focal  symptoms  of 
central  origin  indicate  a  circumscribed  lesion,  and  thus  rather  point  to 
abscess. 

Infective  thrombosis  of  the  sigmoid  sinus  is,  like  the  last  condition,  com- 
monly present  with  cerebral  abscess.  The  symptoms  which  characterise 
this  affection  are  pain  in  the  upper  part  of  the  posterior  triangle  of  the 
neck,  below  the  mastoid  and  along  the  jugular  vein ;  the  temperature  is 
high,  and  remits  markedly ;  there  are  frequent  rigors,  followed  by  sweating,, 
and  the  pulse  is  rapid.  There  may  be  evidence  of  infarcts  in  the  lungs ; 
diarrhcea  is  common,  and  in  some  cases  the  symptoms  resemble  those  due 
to  enteric  fever. 

As  chronic  ear  disease  may,  according  to  Gowers,  be  responsible  for 
general  cerebral  symptoms  and  even  optic  neuritis,  without  the  development 
of  abscess,  it  can  readily  be  understood  how  difficult  the  problem  may  be 
sometimes.  Happily  the  number  of  such  cases  is  small,  so  that  the 
presence  of  general  cerebral  symptoms  and  any  degree  of  optic  neuritis 
would,  if  ascribed  to  abscess,. be  correct  in  the  majority  of  instances. 

The  chief  difficidty  which  arises  in  connection  with  chronic  abscess  is 
its  distinction  from  intracranial  tumour.  The  absence  of  any  of  the  known 
causes  of  abscess  would  be  in  favour  of  tumour,  as  would  the  absence  of 
rigors,  the  slow  development  of  symptoms  with  remissions  from  time  to 
time,  the  implication  of  cranial  nerves,  especially  if  extensive,  and  the 
presence  of  severe  optic  neuritis. 

Prognosis. — The  prognosis  depends  on  the  degree  of  certainty  with 
which  the  diagnosis  can  be  made,  the  presence  or  absence  of  localising 
symptoms,  and  the  amount  of  probability  there  is  tbat  the  surgeon  will  be  able 
to  successfully  reach  the  seat  of  suppuration.  But  even  when  this  is  accom- 
plished, the  prognosis,  though  greatly  improved,  remains  doubtful,  in  that  a 
diffuse  encephalitis  or  a  purulent  meningitis  may  spread  from  the  seat  of 
the  abscess  and  bring  about  a  fatal  issue  ;  or,  without  any  such  complications,, 
it  may  be  impossible  to  effect  satisfactory  drainage  of  the  abscess,  owing 
either  to  the  character  of  the  debris  which  so  often  has  to  find  a  means  of 
escape,  or  to  the  fact  that  numerous  loculi  exist,  so  that,  while  some  are 
drained,  pus  remains  pent  up  in  others,  and  thus  the  process  of  suppuration  in 
the  brain  extends,  and  terminates  fatally,  in  spite  of  a  means  of  exit  having 
been  afforded  to  some  of  the  pus.  So,  too,  when  operation  is  too  long 
delayed,  so  that  coma  is  pronounced,  the  pulse  commencing  to  be  rapid, 
respiration  irregular,  or  of  Cheyne-Stokes  rhythm,  and  the  temperature 
beginning  to  rise  for  the  final  hyperpyrexia  which  ushers  in  death,  a  fatal 
termination  can  rarely  be  averted. 
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Evidence  of  rupture  of  the  abscess  into  the  lateral  ventricles  justifies  no 
other  than  a  fatal  prognosis ;  whereas  the  longer  symptoms  of  abscess 
are  in  existence,  the  greater  chance  is  there  for  the  pus  to  become  encapsu- 
lated, and  for  further  spread  of  the  inflammatory  process  to  be  thus  pre- 
vented. The  contents  of  such  abscesses  may  become  inspissated,  and  have 
been  known  to  be  latent  for  a  great  many  years ;  in  cases  of  the  kind 
some  hope  may  be  held  out  that  the  abscess  will  not  be  ultimately  respon- 
sible for  death.  The  amount  of  hope  that  is  thus  given  must,  however,  also 
depend  on  whether  the  cause  of  the  abscess  is  still  in  existence  or  not,  and 
on  the  possibilities  there  are  for  avoiding  injuries  calculated  to  reawaken 
the  dormant  process.  In  no  case  in  which  the  abscess  can  be  localised, 
and  in  which  there  is  a  reasonable  chance  of  evacuating  it,  should  it  be 
allowed  to  remain  untreated,  so  as  to  make  it  necessary  for  us  to  consider 
points  in  prognosis  such  as  those  last  discussed. 

Treatment. — Before  dealing  with  the  treatment  of  abscess  itself,  it  is 
all-important  that  we  should  clearly  recognise  that  in  no  mean  proportion 
of  cases  it  is  a  preventable  disease,  and  that  therefore  suitable  prophylactic 
measures  must  be  adopted  to  suit  the  exigencies  of  each  particular  class  of 
cases.  The  treatment  of  injuries  and  fractures  concern  the  surgeon,  and 
the  modes  of  dealing  with  foetid  conditions  of  the  lung,  empyema,  liver 
abscess,  and  the  like,  do  not  come  within  the  scope  of  this  article ;  but  one 
condition  is  so  important  in  this  connection,  that,  although  outside  our 
immediate  province,  it  must  be  dealt  with  briefly — this  is  the  antecedent 
condition  of  the  ears,  which  so  frequently  is  responsible  for  the  graver 
cerebral  trouble.  Ear  disease,  whether  chronic  or  acute,  should  be  always 
regarded  as  a  source  of  danger,  and  accordingly  no  pains  should  be  spared 
to  promote  the  free  escape  of  discharge  from  the  ear,  and  to  thoroughly 
cleanse  and  disinfect  the  seat  from  which  the  discharge  is  derived.  Any 
evidence  pouiting  to  extension  of  the  disease  to  the  mastoid,  or  to  the 
development  of  intracranial  mischief,  should  be  the  immediate  signal  for 
trephining  the  mastoid,  clearing  out  its  antrmn,  scraping  out  the  ear, 
removing  all  necrosed  bone,  and  exploring  the  adjacent  membranes  and 
sinuses.  If  these  measm-es  are  not  followed  by  relief  of  the  general 
symptoms  of  intracranial  mischief,  in  spite  of  the  non-existence  of  local- 
ising signs,  the  skull  should  be  opened,  and  the  brain  explored  in  one  or 
other  or  both  of  the  directions  in  which  an  abscess  is  most  commonly 
situated.  For  the  exploration  of  the  lateral  sinus,  temporo-sphenoidal 
lobe,  and  cerebellum,  the  modification  of  Barker's  guides  by  Dean,  in  order 
to  allow  all  these  parts  to  be  explored  through  one  trephine  opening, 
is  of  considerable  advantage  in  cases  in  which  there  are  no  localismg 
signs.  The  pin  of  the  trephine  is  placed  1  in.  behind  and  \  in.  above  the 
external  auditory  meatus,  and  this  opening,  which  is  partly  over  the  lateral 
sinus,  can  be  enlarged  sHghtly  upward,  so  as  to  allow  the  temporo- 
sphenoidal  lobe  to  be  explored,  or  downward  and  backward  for  similar 
■exploration  of  the  cerebellum. 

Where  we  are  fortunate  enough  to  discover  localising  symptoms  in 
cerebral  or  cerebellar  abscess,  the  skull  must  be  opened  over  the  indicated 
seat  of  lesion. 

In  addition  to  these  surgical  procedures,  by  which  we  can  alone  hope  to 
cure  the  affection,  nmch  can  be  done  to  lessen  the  tendency  of  the  iaflam- 
matory  process  to  spread,  by  keeping  the  patient  at  rest,  avoiding  exposure 
to  cold,  blows  to  the  head,  and  mental  excitement.  Cold  to  the  head  and 
local  depletion  by  means  of  leeches  are  of  distinct  advantage,  and  the 
VOL.  II. — 45  ' 
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patient's  general  condition  should  be  kept  up  by  means  of  a  tonic  line  of 
treatment. 

Antipyrine  and  similar  remedies  should,  as  far  as  possible,  be  given  pre- 
ference over  narcotics  for  the  relief  of  pain,  in  that  the  latter  are  so  apt 
to  mask  symptoms  which  might  otherwise  give  us  some  indication  of  the 
probable  seat  of  the  suppuration  within  the  cranial  cavity ;  but  it  is,  of 
course,  not  always  possible  to  avoid  the  use  of  sedatives  where  pain  is 
severe. 

J.  EISIEIsT  RUSSELL. 

HYPEE^MIA. 

Cerebral  hypersemia,  active  or  passive,  is  due  to  overfilled  capillaries ; 
the  former  condition  is  caused  by  increased  arterial  flow,  the  latter  by 
obstruction  to  the  outflow  of  blood  from  the  venous  sinuses. 

Arterial  hyperemia  of  the  brain  produces  no  results  of  importance; 
but  cerebral  venous  congestion  is  of  great  pathological  importance,  because 
the  blood  in  the  capillaries  is  deficient  in  oxygen  and  contains  excess  of 
carbonic  acid.  The  cranium  being  a  closed  cavity,  a  rise  of  the  general 
venous  pressure,  interfering  with  the  outflow  of  venous  blood,  prevents 
arterial  blood  from  entering  the  brain  in  sufficient  quantity,  although  some 
compensation  occurs  by  the  displacement  of  the  cerebro-spinal  fluid  from 
the  subarachnoid  space  into  the  spinal  canal.  The  amount  of  blood  in 
the  brain,  however,  varies  comparatively  little  in  quantity,  and  if  there  is 
an  increase  of  venous  blood  within  the  cranial  cavity,  there  is  almost  a 
proportional  decrease  of  arterial.  Leonard  Hill,  who  has  made  a  very 
careful  study  of  this  subject  experimentally,  believes  that  there  is  little 
evidence  to  show  the  existence  of  cerebral  vasomotor  nerves ;  he  considers 
that  the  cerebral  circulation  is  controlled  mainly  by  the  action  of  the  vaso- 
motor centre  acting  on  the  splanchnic  area  and  by  the  mechanism  of 
respiration.  The  vasomotor  centre  acts  as  a  self-adjusting  mechanism; 
for  anaemia,  whether  due  to  deficiency  of  blood  in  the  cerebral  capillaries 
or  the  anafmia  of  passive  congestion,  excites  the  vasomotor  centre,  causing 
constriction  of  the  splanchnic  arteries,  a  general  rise  of  blood  pressure,  and 
an  increased  flow  of  blood  through  the  cerebral  capillaries. 

Etiology. — The  causes  of  active  congestion  are — Increased  action  of 
the  heart,  especially  when  due  to  excitement,  unaccompanied  by  mechanical 
obstruction  in  front ;  chill  of  the  surface  of  the  body,  causing  constriction 
of  the  superficial  vessels ;  suppression  of  the  menses ;  constipation ;  and 
various  toxic  substances,  e.g.  nitrite  of  amyl,  nitroglycerin,  and  alcohol. 
The  last-mentioned  may,  however,  act  by  quickening  the  heart's  action.  In 
persons  past  middle  life  there  is  a  condition  termed  plethora,  the  symptoms 
of  which  are  headache,  giddiness,  flushing,  following  exercise  and  meals; 
and  these  are,  on  insufficient  grounds,  attributed  to  hypersemia  of  the  brain. 

The  causes  of  passive  congestion  are  mechanical,  and  due  to  those  con- 
ditions which  lead  to  overfilling  of  the  venous  system  generally,  or  which 
impede  the  outflow  of  blood  from  the  cerebral  sinuses,  e.g.  heart  disease, 
lung  diseases  (such  as  chronic  bronchitis,  emphysema,  whooping  cough), 
status  epilepticus,  tumours  pressing  upon  the  superior  vena  cava,  innominate 
veins  or  veins  in  the  neck,  pressure  upon  or  thrombosis  of  one  of  the  cere- 
bral sinuses.  Finally,  in  all  conditions  which  lead  to  death  from  suffocation, 
passive  congestion  occurs  in  its  most  intense  form. 

Morbid   anatomy. — The  appearance  of   the  vessels  of  the  brain 
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after  death  depends  so  much  upon  the  mode  of  death,  and  the  relative 
position  of  the  head  to  the  body  subsequently,  that  it  is  difficult  to  dis- 
tinguish the  essential  from  the  accidental  conditions.  A  great  deal  too 
much  importance  has  been  attributed  to  the  appearance  of  the  blood 
vessels  of  the  brain  post-mortem,  and  many  symptoms  during  life  have 
been  attributed  to  the  congested  vessels ;  but,  seeing  that  these  same 
appearances  of  congestion  may  exist  in  persons  who  have  died  without 
any  symptoms,  little  value  can  be  attached  to  them. 

Active  congestion  disappears  after  death,  and  when  distension  of  the 
minute  vessels  is  found  post-mortem  without  marked  engorgement  of  the 
veins,  it  indicates  inflammation  rather  than  congestion.  Still,  in  prolonged 
passive  congestion,  the  veins  and  sinuses  may  be  found  engorged  with  dark 
blood,  and  the  grey  matter  dark  in  appearance,  owing  to  distended  capil- 
laries ;  and  in  extreme  cases  even  minute  haemorrhages  may  exist.  The 
writer  has  examined  microscopically  the  brain  in  numerous  cases  of 
congestion  from  status  epilepticus.  Not  only  are  the  veins  congested,  but 
the  perivascular  and  perineuronal  spaces  are  dilated,  and  chromolytic 
changes  are  observable  by  Nissl's  method  in  the  large  pyramidal  cells. 

Ssrmptonis. — Active  congestion  may  be  attended  by  general  irrita- 
tion, combined  with  feelings  of  heat  in  the  head,  redness  of  the  face,  throbbing 
carotids,  headache,  vertigo,  noises  in  the  ears,  and  black  spots  before  the 
eyes.  It  is  especially  liable  to  occur  in  people  who  are  neurotic,  neur- 
.asthenic,  or  hysterical,  and  the  exciting  cause  may  be  some  psychical 
disturbance.  Formerly,  almost  all  forms  of  convulsions  were  ascribed  to 
cerebral  congestion,  but,  according  to  Gowers,  simple  convulsions  from  this 
cause  are  extremely  rare. 

Venesection  was  practised  formerly  for  plethora,  to  relieve  cerebral 
congestion,  and  thereby  remove  headache,  giddmess,  and  mental  irritabihty. 
The  writer  agrees  with  Leonard  Hill  in  considering  that  arterial  hyperaemia 
may  be  the  sequence  and  not  the  cause  of  disturbance  of  the  central  nervous 
system. 

Passive  congestion  is  often  attended  by  frontal  headache,  aggravated 
by  coughing,  confusion,  and  a  sense  of  fulness  of  the  head,  but  there  are  no 
characteristic  or  constant  features  of  this  condition ;  and,  as  an  independent 
clinical  entity,  cerebral  hypersemia  probably  does  not  exist.  When  there 
is  much  cyanosis,  there  may  be  dulness  of  the  intellect,  drowsiness,  torpor, 
and  even  coma,  due  to  anoxsemia  and  excess  of  carbonic  acid  in  the  blood. 

Treatment. — In  passive  congestion  gravity  plays  an  important  part, 
consequently  the  upper  part  of  the  body  should  be  raised ;  hot  foot-baths 
and  sinapisms  used  to  drive  the  blood  from  the  head,  and  purging  to 
relieve  the  portal  congestion.  Ice-bags  may  be  apphed  to  the  head,  and  in 
some  cases  venesection  may  be  resorted  to,  in  order  to  relieve  the  distended 
Tight  heart  and  overfull  venous  system.     In  plethoric  people  it  is  essential 

to  regulate  the  diet. 

°  F.  W.  MOTT. 

ANiEMIA. 

Cerebral  anaemia  may  be  temporary  and  sudden,  as  in  syncope,  which  is 
due  to  failure  of  the  blood  supply  to  the  brain,  owing  to  sudden  inhibition 
of  the  vasomotor  centre,  whereby  dilatation  of  the  splanchnic  vessels  occurs, 
and  when  the  heart,  which  may  be  inhibited  also,  is  unable  to  maintain 
the  column  of  blood  in  the  cerebral  vessels  against  gravity ;  the  result  is 
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cerebral  anaemia  and  temporary  loss  of  consciousness.  The  immediate 
causes  are  generally  of  a  reHex  nature,  e.g.  psychical  influences,  sudden 
fright  or  emotion  at  the  sight  of  blood  or  wounds,  etc. ;  oppressive  heat, 
gastric  disturbances,  blows  or  injuries  of  the  abdomen,  evacuation  of  large 
quantities  of  fluid  from  the  abdomen  or  pleural  cavity,  and  various  forms  of 
heart  disease.  Especially  are  any  of  these  causes  likely  to  cause  a  fainting, 
fit,  if  the  patient  is  delicate,  antemic,  or  convalescing  from  a  severe  illness. 
Pathology. — The  anatomical  condition  of  the  brain  in  ansemia  is 
characterised  by  pallor  of  the  membranes;  the  large  veins  and  sinuses 
alone  contain  blood.  The  small  veins  over  the  convolutions  are  empty,, 
and  there  is  an  excess  of  cerebro-spinal  fluid ;  the  grey  matter  looks 
extremely  pale,  and  there  are  but  few  puncta  cruenta.  The  fact  that 
ansemia  produces  convulsions  affords  evidence  of  an  increased  irritability 
on  the  part  of  the  motor  neurons.  Experiments  on  animals  show  that 
both  carotids  and  both  vertebral  arteries  can  be  tied,  and,  provided 
collateral  circulation  be  restored  within  a  short  time,  all  the  symptoms 
of  the  anaemia,  such  as  paresis,  dementia,  and  blindness,  pass  off.  Exam- 
ination of  the  brains  of  these  animals  by  Mssl's  method  shows  very  little 
change  in  the  nerve  cells  of  the  cortex.  Likewise,  the  writer  has  found 
in  extreme  cases  of  anaemia  very  little  change  in  the  normal  appearances,, 
and  unless  the  supply  of  blood  to  the  brain  is  cut  off  entirely  for  some- 
hours,  no  important  permanent  changes  occur  in  the  nerve  cells.  In 
animals  in  which  the  collateral  circulation  is  not  restored  soon  enough, 
the  nerve  cells  undergo  marked  changes,  which  end  in  their  complete 
dissolution. 

Symptoms. — Swimming  of  the  head,  buzzing  in  the  ears,  black  spots 
before  the  eyes,  objects  moving  round,  a  feeling  that  the  earth  is  sinking 
under  the  feet,  and  nausea  which  frequently  terminates  in  vomiting.  If 
the  patient  can  be  placed  in  a  horizontal  position  soon  enough,  that  is 
before  loss  of  consciousness  occurs,  the  blood  supply  to  the  brain  is- 
restored,  and  the  attack  may  pass  off.  If  not,  the  loss  of  consciousness- 
may  last  from  a  minute  to  half  an  hour ;  one  of  the  most  marked  features 
is  pallor  and  a  cold  sweat,  with  a  small,  frequent  pulse.  Usually  such  an 
attack  of  syncope  is  not  dangerous,  except  it  be  due  to  heart  disease. 
Ansemia  of  the  brain  may  arise  from  sudden  loss  of  blood,  and  a  condition 
of  syncope  occur,  such  as  above  described;  but  if  the  amount  lost  is  very 
great,  as  in  wounds  of  large  arteries,  post-partum  haemorrhage,  etc.,  general 
convulsions  of  an  epileptiform  character  may  occur ;  the  pupils  dilate,  the 
reflexes  are  abolished,  and  there  is  complete  loss  of  consciousness. 

The  usual  phenomena  met  with  in  continuous  cerebral  anaemia,  such  as 
occm-s  in  diseases  attended  by  frequent  haemorrhages,  and  the  various  forms 
of  impoverished  blood  diseases,  such  as  chlorosis,  pernicious  anaemia  and 
leucocythaemia,  are  headache,  sleepiness,  buzzing  in  the  ears,  swimming  of 
the  head,  feeling  of  sickness,  and  dimness  of  vision.  Convulsions  are  rare, 
but  there  is  frequently  muscular  weakness.  Seeing  that  gravity  plays 
such  an  important  part  in  the  cerebral  circulation,  all  these  phenomena 
are  naturally  increased  by  the  erect  posture,  particularly  when  it  is 
suddenly  assumed.  Ligature  or  compression  of  a  carotid  artery  may 
produce  transient  weakness  and  numbness  of  the  opposite  side  of  the 
body,  and  if  the  cerebral  vessels  are  diseased,  convulsions  and  paralysis 
even  may  ensue.  Eagge  mentions  that  he  had  notes  of  five  cases  of 
ligation  of  the  caroticl,  producing  symptoms.  A  condition  termed  by 
Marshall   Hall  hydrencephaloid,  because  the   symptoms  resemble  those 
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■of  acute  hydrocephalus,  sometimes  occurs  in  young  children  suffering  from 
very  severe  diarrhoea.  The  symptoms  have  been  referred  to  cerebral 
anaemia,  and  are  as  follows : — A  somnolent  drowsy  state,  pallor  of  the  face, 
contracted  pupils,  and  depressed  fontanelle,  with  occasionally  strabismus 
and  rigidity  of  the  neck.  In  fatal  cases  death  is  preceded  by  dilatation 
of  the  pupils  and  coma. 

Prognosis  and  treatment. — The  prognosis  of  cerebral  anaemia 
depends  upon  the  cause,  and  is,  as  a  rule,  favourable  when  there  is  no 
■organic  disease  of  the  heart  vessels  or  brain.  Treatment  depends  entirely 
upon  the  cause,  and  is  based  upon  the  following  general  princij^les : — (a) 
Improving  the  condition  of  the  blood  and  the  general  nutrition  of  the 
hody;  (Z/)  affording  immediate  relief  of  the  symptoms  by  jjlacing  the 
patient  in  the  horizontal  position,  and  thus  remo\ing  the  influence  of 
gravity;  (c)  by  stimulants  and  cardiac  tonics,  to  increase  the  heart's 
action;  and  (cZ)  to  afibrd  support  by  applying  a  firm  flannel  bandage 
around  the  abdomen. 

Y.  TV.  MOTT. 


CEEEBEAL   H.EMOEEHAGE. 

Syn.,  Fr.,  H&niorrho/jie  cerebrale  ;  Ger.,  GeMmUuhi/ng ; 
Lat.,  Hcemorrhagia  Cerehri  ;  Apoplexia  SangvAnea. 

Etiology. — The  essential  cause  of  cerebral  haemorrhage  is  disease  of 
the  vessel  walls ;  it  is  generally,  Ijut  not  necessarily,  associated  with  an  in- 
crease of  the  arterial  pressure.  All  those  pathological  conditions  which 
lead  to  disease  of  the  vessel  wall  may  be  factors  in  the  production  of 
apoplexy. 

The  most  important  and  frequent  cause  is  a  disease  of  the  small  arteries, 
which  leads  to  the  formation  of  mihary  aneurysms.  Charcot  and  Bouchard 
in  1868  showed  that  in  seventy-seven  consecutive  cases  of  cerebral  htemor- 
rhage,  minute  aneurysms,  varying  in  size  from  3-^  to  oV  in-?  existed  upon  the 
arterioles  of  the  brain ;  they  were  very  numerous,  as  many  as  one  hundred 
existing  in  one  brain.  They  are  round  or  spindle-shaped,  and  are  caused 
by  degenerative  changes  of  the  intima,  associated  with  degeneration  and 
atrophy  of  the  muscular  fibres  of  the  media.  This  degeneration  is  only  a 
portion  of  the  universal  arterio-capillary  degeneration  described  by  Gull 
and  Sutton  as  arterio-capillary  fibrosis  (arterio-sclerosis).  There  is  in  most 
cases  associated  cardiac  hypertrophy,  granular  contracted  kidneys,  and 
atheroma ;  and  not  infrequently  emphysema.  Haemorrhage  from  this  cause 
seldom  occurs  in  persons  under  40 ;  it  is  more  frequent  in  men  than  in 
women,  nearly  in  the  proportiou  of  two  to  one ;  this  disproportion  arises, 
not  merely  from  difference  in  sex,  but  difference  in  occupation  and  habits, 
and  the  greater  liability  to  syphilis,  gout,  alcoholism,  and  excess  of  nitro- 
genous diet  in  men,  which  as  we  know  are  important  factors  in  the  pro- 
duction of  arterial  degeneration  and  chronic  Bright's  disease.  Heredity, 
however,  apart  from  these  factors,  is  a  most  important  cause.  I  have 
observed  families  in  whom  apoplexy  for  many  generations  was  unknown ; 
whereas  in  other  famihes  it  was  the  cause  of  death  in  many  members.  It 
is  usually  considered  that  people  with  a  short,  thick  neck,  round  florid 
countenance,  and  square  build  of  the  chest,  are  more  lial)le  to  apoplexy 
than  others. 
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Of  1600  post-mortems  at  Charing  Cross  Hospital,  of  both  sexes  and  or 
all  ages,  sixty  died  from  cerebral  hctmorrhage  ;  of  these,  seven  were  due  to 
rupture  of  an  aneurysm,  thirty  occurred  in  subjects  suffering  from  granular 
contracted  kidneys  and  hypertrophy  of  the  heart.  The  frequent  associa- 
tion of  cardiac  hj'pertrophy  points  to  high  arterial  pressure  as  an  import- 
ant factor  in  causing  rupture,  and  also  in  the  production  of  railiary 
aneurysms.  The  miliary  aneurysms  are  found  with  relative  frequency  in 
precisely  those  situations  where  haemorrhage  is  most  frequently  met  with. 
Charcot  places  them  in  the  following  order: — Central  ganglia,  cortex,  pons, 
cerebellum,  centrum  ovale,  middle  cerebellar  peduncle,  crus  cerebri,  and, 
lastly,  medulla  oblongata.  Atheroma  and  miliary  aneurysms  are  frequently 
co-existent,  but  there  is  probably  not  a  causal  connection.  I  have  occasion- 
ally found  cerebral  hemorrhage  in  senile  dementia,  and  after  carefully 
washing  the  vessels  in  running  water,  discovered  no  miliary  aneuiysms^ 
although  the  arteries  were  very  atheromatous.  Although  subdural  and 
subarachnoid  haemorrhage  is  common  in  the  post-mortem  room  of  asylums, 
and  the  existence  of  atheromatous  arteries  is  the  rule  rather  than  tlie 
exception,  yet  intracerebral  haemorrhage  is,  relatively  to  hospital  experi- 
ence, infrequent.  The  cause,  no  doubt,  lies  in  the  fact  that  hypertrophied 
heart  is  rare,  and  this  is  curious,  seeing  that  a  shght  or  moderate  degree 
of  interstitial  nephritis  is  very  common. 

The  exciting  causes  of  cerebral  haemorrhage  may  be  muscular  exertion, 
straining  at  stool,  emotions,  coitus,  psychical  excitement,  and  cold  baths. 
It  may  occur  during  sleep ;  but  it  must  be  remembered  that  the  arterioles 
then  are  in  a  state  of  contraction,  and  the  heart  is  not  acting  against  gravity, 
and  therefore  the  pressure  in  the  diseased  vessels  may  be  even  greater  than 
usual. 

Cerebral  haemorrhage  may  occur  from  rupture  of  an  aneurysm  at  the 
base  or  on  the  surface  of  the  brain.  A  not  infrequent  cause  of  cerebral 
aneurysm  is  infective  embolism,  either  from  ulcerative  endocarditis  or 
infective  arteritis ;  this  is  especially  met  with  in  young  rheumatic 
subjects.  The  writer  has  heard  of  cerebral  haemorrhage  occurring  in  a 
young  healthy  woman,  in  whose  brain  at  the  post-mortem  no  anemysm 
or  diseased  vessel  was  found.  In  children,  meningeal  htemorrhage  may 
occur ;  and  a  frequent  cause  of  bu'th  palsies  is  a  rupture  of  a  vessel 
during  parturition.  Ha?morrhage  may  occur  in  tumour  cerebri;  and 
subdural  and  subarachnoid  haemorrhage  is  frequently  seen  in  general 
paralysis  of  the  insane  and  senile  dementia.  Lastly,  a  number  of 
general  blood  diseases  may  be  complicated  by  haemorrhage,  e.g.  leuk- 
aemia, anaemia,  scurvy,  and  purpura ;  sometimes  it  occurs  in  severe  cases 
of  infectious  diseases,  e.g.  smallpox  and  typhoid  fever.  The  escape  of 
blood  is  generally  from  the  capillaries,  and  due  to  fatty  degeneration  of 
their  walls. 

Primary  ventricular  haemorrhage  occurs  in  some  rare  instances ;  it  is 
due  usually  to  rupture  of  vessels  of  the  choroid  plexus,  or  of  the  velum 
interpositum ;  the  conditions  are  the  same  as  those  which  predispose  to 
haemorrhage  elsewhere,  e.g.  miliary  aneurysms,  blood  conditions,  or  even 
mechanical  congestion,  as  in  asphyxia. 

Morbid  anatomy. — On  opening  the  cranium,  very  frequently  the 
dura  mater  can  be  seen  distended,  and  the  falx  pushed  over  to  one  side, 
indicating  a  large  effusion  of  blood,  and  when  the  surface  of  the  hemi- 
sphere is  exposed  the  convolutions  appear  flattened,  and  the  sulci  partly 
obhterated.     This  condition  is  caused  by  the  pressm'e  of  the  brain  against 
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the  cranium.  If  the  brain  be  sliced  up,  the  extent  and  seat  of  the  haemor- 
rhage can  be  ascertained ;  in  some  respects  these  facts  can  be  determined 
better  if  the  brain  is  first  put  into  formalin  solution.  We  have  already 
said  that  the  most  frequent  seat  of  miliary  aneurysms  is  also  the  most 
frequent  seat  of  hsemorrhage.  At  the  base  of  the  brain,  and  at  the  com- 
mencement of  the  middle  cerebral  artery,  a  number  of  small  terminal 
arteries,  lenticulo-striate,  pass  up  through  the  anterior  and  posterior  per- 
forated spots  to  supply  the  basal  ganglia,  i.e.  optic  thalamus,  nucleus 
caudatus,  nucleus  lenticularis,  and  the  adjacent  important  tracts  of  fibres 
which  form  respectively  the  internal  and  external  capsules  (Fig.  18).  It 
is  in  the  neighbourhood  of  the  external  capsule  that  hsemorrhage  most 
frequently  occurs,  and  it  can  be  easily  understood  how  a  comparatively 
small  hsemorrhage  in  this  region  can  produce  paralytic  symptoms ;  because 
we  have  in  the  adjacent  internal  capsule  all  the  afferent  and  efferent 
projection  systems  of  fibres  which  convey  motor  and  sensory  impulses. 
There  is  one  artery  in  particular,  situated  outside  the  left  lenticular 
nucleus,  which,  from  its  frequent  rupture  has  been  designated  the  artery 
of  hsemorrhage  (Charcot).  According  to  Gowers,  it  occurs  with  equal 
frequency  in  both  hemispheres.  When  the  hsemorrhage  is  great,  it 
tears  up  the  brain  substance,  and  blood  may  then  enter  the  lateral  ventricle, 
and  in  severe  cases  all  the  ventricles  may  be  filled  with  blood ;  it  may  even 
escape  into  the  subarachnoid  space  at  the  base  of  the  brain.  Sometimes, 
but  rarely,  it  may  tear  up  the  centrum  ovale  and  pass  through  the  cortex 
to  the  surface  of  the  brain.  In  subpial  hsemorrhage  it  is  frequently  a 
vein  that  has  given  way,  the  blood  fills  up  the  adjacent  sulci  and  fissures, 
and  the  convolutions  are  often  eroded  but  not  greatly  disintegrated. 

If  the  clot  and  vessels  be  placed  in  a  basin  of  water,  into  which  a 
gentle  stream  of  water  is  allowed  to  run  so  as  to  wash  away  all  the  blood 
and  attached  brain  substance,  small  globular  or  spindle-shaped  swelhngs 
can  be  seen  on  the  smallest  arterial  twigs.  The  largest  are  about  the  size 
of  a  pin's  head,  and  are  often  dark  in  colour,  owing  to  the  contained  blood 
clot ;  these  are  the  miliary  aneurysms. 

In  recent  cases  the  effused  blood  is  dark  in  colour,  generally  clotted, 
and  often  mingled  with  lacerated  brain  substance.  As  changes  take  place 
in  the  clot,  the  colour  alters  first  to  a  chocolate-brown,  and  later  a  brownish 
yellow.  The  hsemorrhage  is  usually  single,  but  when  small  there  may  be 
more  than  one ;  sometimes  evidence  of  a  previous  hsemorrhage  is  foimd  in 
another  region,  in  the  form  of  a  cyst,  with  orange-yellow  staining  of  its 
walls  and  adjacent  brain  substance ;  or  there  may  be  a  scar  of  connective 
tissue.  Both  conditions  indicate  resorption  of  the  degenerated  nervous 
tissue  and  effused  blood. 

Microscopical  examination  reveals  blood  and  degenerated  nervous 
tissue,  fibres  with  their  myelin  sheath  breaking  up,  granulation  corpuscles, 
altered  ganglion  cells  and  phagocytes  containing  the  products  of  dis- 
integration. If  the  hsemorrhage  is  not  quite  recent,  hsematoidin  crystals 
may  be  found. 

Symptoms. — The  apoplectic  seizure  "stroke"  may  be  preceded  by 
certain  premonitory  symptoms,  e.g.  giddiness,  headache,  fulness  of  the 
head,  dimness  of  vision,  numbness,  weakness  and  tingling  in  the  limbs, 
slight  speech  disturbances  and  mental  confusion ;  in  most  cases  the  patient 
is  suddenly  attacked  while  in  apparent  good  health.  The  premonitory 
symptoms  may  be  explained  by  small  haemorrhages,  or  circulatory  dis- 
turbances due  to  the  co-existent  atheroma. 
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Two  factors  take  part  in  the  production  of  symptoms,  namely — 
(1)  sudden  increase  of  intracranial  pressure ;  (2)  laceration  and  destruc- 
tion of  brain  substance.  An  effect  of  a  large  haemorrhage  is  an  increase 
of  pressure  upon  the  whole  brain,  causing  coma,  which  may  prove 
rapidly  fatal,  or  pass  off  as  soon  as  adjustment  of  pressure  takes  place, 
whereas  laceration  and  destruction  of  brain  substance  usually  lead  to 
impairment  or  loss  of  function,  the  most  common  being  hemiplegia  and 
aphasia.  The  more  rapidly  the  blood  is  poured  out  of  the  ruptured  vessel, 
the  more  sudden  is  the  loss  of  consciousness,  and  the  greater  the  depth  of 
coma.  If,  on  the  other  hand,  the  vessel  is  small  (unless  it  be  in  the  pons 
or  medulla),  and  the  hsemorrhage  slight,  the  apoplexy  may  only  be  attended 
by  a  feeling  of  vertigo  and  slight  disturbance  of  consciousness. 

Ingravescent  apoplexy  is  a  term  applied  to  slow  but  progressive 
cerebral  hemorrhage;  the  patient  first  suffers  from  mental  confusion, 
delirium,  and  hemiparesis,  then  gradually  the  paralysis  increases  and  he 
loses  consciousness.  There  may  be  all  stages  between  a  sudden  and 
gradual  onset  of  apoplexy ;  but  the  typical  onset  and  symptoms  will  now 
be  described.  As  a  rule,  when  the  medical  man  is  called  to  a  case  of 
apoplexy,  the  patient  is  insensible  ;  in  the  majority  of  instances,  the  history 
of  the  actual  onset  is  not  forthcoming ;  the  patient  has  been  found  in  the 
street  insensible,  lying  on  the  floor,  or  in  the  water-closet,  not  infrequently 
the  attack  occurs  during  sleep.  In  rapidly  fatal  cases  the  patient  falls 
down  unconscious ;  probably  the  absolutely  sudden  loss  of  consciousness  is 
not  so  common  as  is  generally  supposed ;  much  more  frequently  there  are 
premonitory  symptoms,  which  may  last  from  a  few  minutes  to  a  few 
hours ;  then  the  patient  sinks  to  the  ground  or  into  a  chair  and  becomes 
insensible.  The  degree  of  unconsciousness  varies ;  sometimes  the  patient  is 
only  confused,  sometimes  he  can  only  be  roused  with  difficulty ;  but  it  is 
very  rarely  that  consciousness  is  entirely  unimpaired.  The  writer  was  once 
called  at  a  ball  to  see  an  elderly  lady  who  had  been  suddenly  taken  ill. 
She  was  standing  against  the  wall,  speechless,  although  she  was  conscious, 
for  she  tried  to  make  him  understand.  Occasional  twitchings  of  the  right 
side  of  the  face  occurred ;  the  pulse  was  one  of  high  arterial  pressure ;  her 
countenance  flushed,  and  a  minute  or  two  later  she  sank  to  the  ground 
unconscious;  general  convulsions  occurred,  and  then  deep  coma,  which 
terminated  fatally  in  a  few  hours  from  the  onset.  Had  the  writer  arrived 
two  minutes  later  he  would  have  thought  the  onset  absolutely  sudden. 

The  loss  of  consciousness  deepens  to  coma ;  in  most  cases  the  face  is 
flushed  generally,  but  there  may  be  pallor ;  the  pulse  is  full  and  tense,  and 
often  slowed  by  the  increased  intracranial  pressure.  The  breathing 
is  stertorous,  sometimes  sighing  and  slow,  sometimes  Cheyne-Stokes  in 
character.  Tlie  cheeks  and  lips  are  drawn  in  with  inspiration  and 
blown  out  with  expiration.  The  muscles  are  relaxed  and  flaccid;  there 
is  escape  of  the  urine  and  faeces,  and  the  reflexes  are  abolished,  not  only  in 
the  limbs,  but  in  the  conjunctiva  and  iris.  The  attack  may  commence 
with  epileptiform  convulsions,  and  there  may  be  conjugate  deviation  of  the 
head  and  eyes,  due  either  to  irritation  or  paralysis. 

The  pupils  may  be  normal  in  size,  equal  or  unequal,  sometimes  both 
contracted  or  both  dilated,  or  one  contracted  or  one  dilated.  It  is  not 
always  easy  to  determine  which  side  of  the  body  is  paralysed,  but  observa- 
tion of  the  face  will  show  drawing  over  the  angle  of  the  mouth  on  one  side, 
and  the  cheek  on  the  opposite  side  will  be  seen  to  blow  out  more 
during   expiration;   again,   the   limbs    of    the    paralysed    side    will   drop 
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more  heavily  when  let  fall,  owing  to  the  loss  of  tonus  in  the  muscles ;  the 
reflexes  on  that  side  are  quite  abolished,  whereas  sometimes  they  can  be 
obtained  on  the  other  side  to  some  extent;  occasionally  spontaneous 
movements  of  the  hmbs  of  the  non-paralysed  side  occur.  Early  rigidity  of 
the  extremities  is  met  with  sometimes,  and  generally  is  an  unfavom'able 
symptom,  as  it  is  especially  liable  to  occur  when  the  blood  has  burst  into 
the  lateral  ventricle. 

The  temperature  at  first  falls,  and  in  fatal  cases  it  may  continue  to 
fall  until  death ;  after  twenty-four  hours  it  may  return  to  normal  and 
remain  so ;  or  it  may  rise  a  few  degrees,  owing  to  the  constitutional  dis- 
turbance occasioned  by  inflammatory  changes  about  the  haemorrhage ;  and 
death  may  take  place,  or,  if  consciousness  has  been  regaiued,  delirium  may 
set  in,  or  the  patient  may  again  become  comatose.  In  cases  of  haBmorrhage 
into  the  pons  or  medulla,  there  may  be  an  initial  rise  of  temperature  to  lO-i" 
to  106°,  or  even  more.  The  urine  and  ffeces  are  usually  passed  involun- 
tarily ;  if,  however,  it  should  be  necessary  to  draw  off  the  urine,  the 
opportunity  should  be  taken  of  testing  it  for  albumin  and  sugar ;  the 
presence  of  the  former  is  usually  but  not  necessarily  indicative  of  chronic 
Bright's  disease,  and  the  latter  points  to  a  lesion  of  the  pons  or  medulla. 
In  a  great  number  of  cases,  the  patient  never  emerges  from  the  apoplectic 
state  ;  the  breathing  becoming  quickened  and  irregular,  sometimes  Cheyne- 
Stokes  in  character ;  mucus  accumulates  in  the  trachea  and  larynx ;  the 
pulse  is  more  frequent,  the  eyes  dim ;  and  death,  frequently  preceded 
by  a  considerable  rise  of  temperature,  occurs  in  from  two  hours  to  two 
days  after  the  onset.  Acute  bedsores  over  the  buttock  of  the  paralysed 
side  may  occur,  also  hypostatic  pneumonia,  both  symptoms  of  grave 
significance.  More  often  the  patient  recovers  consciousness  in  a  few  hom's 
to  a  few  days  after  the  onset,  and  the  opportunity  then  presents  itself  of 
ascertaining  the  probable  seat  and  extent  of  the  lesion  by  the  loss  or 
impairment  of  fimction  produced. 

Diagnosis. — Probably  no  case  can  present  more  difficulties  to  a 
medical  man  than  one  in  which  he  is  called  to  see  a  patient  who  has  been 
found  in  a  state  of  coma,  for  not  only  is  the  diagnosis  of  the  greatest 
importance  in  the  line  of  treatment  to  be  adopted,  and  the  prognosis  to  be 
given,  but  serious  medico-legal  questions  may  arise.  Coma  may  be 
primary,  coming  on  as  it  were  abruptly  and  without  any  antecedent 
illness  of  a  definite  nature;  or  secondary,  occurring  in  the  course  of 
some  disease  which  is  known  to  be  liable  to  such  an  association. 

The  causes  of  primary  coma  are:  injury,  causing  concussion,  com- 
pression, or  laceration  of  the  brain ;  alcohoUc  intoxication ;  narcotic  poisons, 
sunstroke  or  prolonged  exposure  to  cold ;  cerebral  ha-morrhage ;  cerebral 
embolism ;  cerebral  thrombosis.  Before  a  diagnosis  of  cerebral  ha?morrhage 
can  be  made,  there  are  therefore  certain  points  to  be  ascertained,  namely, 
Is  the  coma  primary  or  secondary  to  some  disease  which  is  known  to 
he  liable  to  the  association  of  such  a  condition?  The  first  thing  to  be 
done  is  to  examine  the  head,  and  if  there  is  an  injury,  to  determine  whether 
this  is  likely  to  be  the  cause  of  the  coma — {a)  by  shock  or  concussion, 
(6)  by  damage  to  the  skuU  or  its  contents.  In  such  a  case  we  may  have 
to  do  with  fractm-e  of  the  skuU  or  compression,  meningeal  hemorrhage,  or 
heemorrhage  into  the  substance  of  the  brain.  Any  of  these  conditions 
may  happen  to  a  man  who  falls  down  suddenly  insensible,  as  in  an  epileptic 
fit,  but  of  more  interest  from  a  medico-legal  aspect  are  those  cases  which 
have  been  recorded,  in  which  a  man  has  struck  another  in  a  quarrel,  pro- 
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ducing  a  head  injury ;  the  man  has  died  from  intracerebral  haemorrhage. 
Is  it  a  case  of  accidental  death,  manslaughter,  or  murder  ?  The  wound 
in  the  head  has  possibly  had  no  more  to  do  with  the  haemorrhage  than 
the  excitement  of  the  quarrel.  The  intracerebral  seat  of  the  haemorrhage, 
with  the  existence  of  those  conditions  which  predispose  to  apoplexy,  should, 
if  present,  lead  to  the  acquittal  of  the  prisoner. 

"  Drunk  or  dying  "  is  too  frequently  the  announcement  in  the  papers  of 
the  unfortunate  result  of  neglecting  a  rule  that  should  never  be  departed 
from,  namely,  that  a  man  who  is  insensible  and  who  cannot  be  roused,  even 
although  he  smells  strongly  of  liquor,  should  under  no  circumstances  be  sent 
away  to  the  police  station,  or  left  to  himself  to  sleep  off  his  supposed 
drunkenness  (Fagge).  Even  supposing  he  is  only  drunk,  if  a  more  serious 
condition  is  suspected,  little  harm  can  be  done  by  suspending  judgment; 
on  the  contrary,  if  under  the  obscuring  effect  of  intoxication  a  serious  and 
fatal  disease  is  overlooked,  a  grave  error  will  have  been  committed. 

Narcotic  poisons. — Opium,  morphine,  chloral,  chloroform,  and  some- 
times prussic  acid  or  cyanides,  when  not  immediately  fatal,  may  give  rise 
to  coma.  There  is  generally  a  history  of  the  poison  having  been  taken 
deliberately  or  by  misadventure.  Sometimes  a  letter  is  left,  a  bottle  found 
at  hand,  or  the  smell  of  the  breath,  to  help  the  practitioner;  failing  this, 
even  under  certain  circumstances,  poison  might  be  suspected,  and  since 
every  minute  is  precious,  no  case  requires  more  decision  and  sound 
judgment  than  such  a  one ;  because,  to  apply  the  stomach  pump  or  give 
an  emetic  in  a  case  of  apoplexy  would  be  highly  injurious;  whereas  to 
leave  a  case  of  narcotic  poisoning  unrelieved  would  be  worse.  There  is, 
however,  only  one  form  of  cerebral  haemorrhage  which  resembles  and  has 
been  mistaken  for  opium  poisoning,  namely,  haemorrhage  into  the  pons,  in 
which  there  is  deep  coma  and  pin-point  pupils  ;  it  is  this  latter  symptom 
which  leads  to  the  mistake;  but  careful  ol^servation  will  always  reveal 
some  other  signs,  e.g.  asymmetry  about  the  face,  slight  rigidity  and 
twitchings  of  the  limbs  on  one  side,  conjugate  deviation ;  symptoms  which 
are  not  likely  to  be  met  with  in  opium  poisoning. 

Sunstroke,  heat-stroke,  prolonged  exposure  to  cold,  may  give  rise  to  coma, 
and  sometimes  sunstroke  may  be  associated  with  cerebral  haemorrhage.  The 
three  common  causes  of  insensibility,  or  coma  from  organic  brain  disease, 
are  haemorrhage,  embolism,  and  thrombosis;  and,  after  excluding  other 
possible  causes  of  the  apoplectic  condition,  they  should  be  if  possible 
diagnosed  one  from  another. 

The  causes  of  secondary  coma  are  epilepsy,  meningitis,  especially 
when  tuberculous,  acute  yellow  atrophy,  tumour  cerebri  with  haemorrhage, 
cerebral  abscess  with  rupture,  syncope  in  heart  disease,  diabetes, 
uraemia,  and  general  paralysis.  It  is  possible  to  mistake  a  secondary 
coma  for  the  coma  of  cerebral  haemorrhage;  but  symptoms  pointing  to 
pre-existing  organic  disease,  characteristic  of  the  particular  affection,  are 
usually  not  wanting.  Sometimes,  however,  the  rupture  of  a  latent  cerebral 
abscess,  the  coma  of  uraemia,  and  the  epileptiform  or  pseudo-apoplectiform 
attacks  in  general  paralysis  may  be  mistaken  for  cerebral  haemorrhage  or 
softening.  The  reader  is  referred  to  the  chapters  upon  these  subjects  for 
further  particulars. 

Prognosis. — The  apoplectic  stage. — The  prognosis  will  depend  upon 
evidence  pointing  to  the  extent  and  seat  of  the  haemorrhage.  The  intensity 
and  duration  of  the  coma  is  the  most  important  evidence  in  the  early  stages. 
If  the  patient  remains  absolutely  comatose  for  more   than   twenty-four 
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hours,  there  is  not  much  probabiHty  of  recovery.  A  rapid  fall  and  a 
rapid  rise  of  temperature,  associated  with  symptoms  of  bilateral  paralysis 
in  the  limbs,  may  be  looked  upon  as  indicating  a  large  hsemorrhage  in 
the  hemisphere,  with  rupture  into  the  lateral  ventricles,  or  a  hsemorrhage 
into  the  pons,  and  therefore  such  symptoms  are  of  fatal  omen.  Acute 
bedsores,  and  gradually  deepening  coma,  are  very  grave  symptoms ;  like- 
wise conjugate  deviation  of  the  head  and  eyes,  Cheyne-Stokes  breathing, 
and  glycosuria. 

Paraly-tic  stage. — The  prognosis  depends  upon  whether  the  paralysis 
is  due  to  actual  destruction  of  the  cortico-pyramidal  system,  or  to 
functional  disturbances  by  pressure,  anemia,  etc.  If  due  to  destruction, 
there  must  be  permanent  impairment  or  loss  of  function,  according  to  the 
extent  of  the  destruction.  Those  parts  which  show  some  return  of  move- 
ment within  a  few  weeks  of  the  attack,  will  recover  probably  useful  power; 
whereas  paralysis  that  remains  complete  at  the  end  of  a  few  months  will 
probably  remain  considerable  in  degree  for  the  rest  of  life.  Persons  who 
have  had  one  attack  of  apoplexy  are  always  liable  to  a  second.  If  a 
haemorrhage  has  occurred  in  one  hemisphere,  and  the  patient  recovers, 
hsemorrhage  into  the  opposite  hemisphere  is  nearly  always  fatal. 

Treatment. — Persons  who  are  known  to  suffer  from  arterio-sclerosis 
and  high  arterial  pressure,  or  whose  relations  have  been  known  to  have 
died  of  apoplexy,  should,  without  unnecessarily  alarming  them,  be  advised 
to  live  a  tranquil  life  and  avoid  excesses  of  all  kinds,  especially  violent 
exertion,  straining  at  stool,  and  other  exciting  causes  of  apoplexy.  If  the 
patient  has  already  had  a  "  stroke,"  these  precautions  are  rendered  doubly 
necessary.  When  called  to  a  case  of  apoplexy,  the  medical  man  has  first 
to  decide  the  cause ;  but  in  all  cases  of  doubt,  a  man  who  is  past  middle 
life,  lying  in  a  comatose  condition,  should  be  kept  at  rest.  He  should  be 
laid  down  on  his  back  with  the  head  and  shoulders  propped  up,  thus 
favouring  by  gravity  the  flow  of  blood  from  the  head.  Movement  should 
be  avoided  as  much  as  possible,  either  active  or  passive,  for  nothing  favours 
the  arrest  of  haemorrhage  so  much  as  absolute  rest.  Venesection,  so 
frequently  practised  by  our  ancestors,  is  seldom  resorted  to  now,  although 
occasionally  it  might  be  beneficial  when  the  heart's  action  is  powerful,  the 
arterial  pressure  high,  and  the  face  turgid.  Ten  ounces  might  in  such  a 
case  be  taken  from  the  arm. 

Free  purgation  by  calomel  or  croton-oil  (mixed  with  a  little  butter 
and  placed  upon  the  tongue)  has  a  very  powerful  influence  upon  the 
cerebral  circulation,  by  opening  the  splanchnic  floodgates  and  filling  the 
abdominal  vessels  with  blood,  and  thus  drawing  it  away  from  the  brain. 
Ice-bags  may  be  applied  to  the  head ;  if  the  treatment  does  not  do  the 
patient  much  good,  it  does  no  harm  and  will  satisfy  the  friends.  Sinapisms 
to  the  back  of  the  neck  may  be  employed,  to  produce  reflex  contraction 
of  the  arterioles.  Alcohol  and  stimulants  should  be  avoided.  If  there  is 
great  heart  weakness,  sal-volatile  may  be  given. 

When  the  patient  has  recovered  consciousness,  his  diet  should  for  some 
days  be  only  liquids.  If  there  is  sleeplessness,  bromides,  chloral,  sulphonal, 
or  trional  may  be  used.  The  danger  of  bedsores  should  always  be  borne 
in  mind  and  obviated  as  far  as  possible,  by  placing  the  patient  as  soon  as 
possible  upon  a  water-bed,  and  instructing  the  nurse  to  take  great  care  to 
keep  the  patient  clean ;  the  position  of  the  limbs  should  be  changed  from 
time  to  time,  so  as  to  prevent  long-continued  pressure  on  the  same  spot. 
Hot-water  bottles,  if  applied  to  the  feet,  should  be  covered  with  flannel,  and 
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the  buttocks  and  trochanter  on  the  paralysed  side  may  be  daily  mopped 
over  with  spirit  lotion  to  harden  the  skin.  The  bowels  should  be  opened 
by  purgatives  or  by  enema. 

F.  W.  MOTT. 


ANEUEYSM  OF  THE  CEEEBEAL  AETEEIES. 

The  subject  of  miliary  aneurysm  and  its  relation  to  cerebral  haemorrhage 
has  already  been  alluded  to ;  but  aneurysm  of  the  cerebral  arteries, 
although  usually  not  diagnosed  until  rupture  has  occurred,  may  give  rise 
to  recognisable  symptoms  during  life. 

Etiology. — Aneurysm  is  more  common  in  males  than  females ;  it 
may  exist  at  any  period  of  life,  but  it  is  more  frequent  in  the  first  half. 
The  causes  are  the  same  as  aneurysm  elsewhere,  namely,  syphilitic  arteritis 
and  atheroma ;  but  besides  them  and  even  more  important  is  infective 
endocarditis,  leading  to  embolism. 

Pathology. — Aneurysm  of  the  cerebral  arteries  is  due  to  the  same 
causes  as  elsewhere,  namely,  weakening  of  the  muscular  and  elastic  coats, 
by  which  a  saccular  dilatation  or  general  aneurysmal  dilatation  of  the 
vessel  occurs.  It  nearly  always  affects  the  arteries  of  the  base  of  the 
brain,  and  the  size  varies  from  a  pea  to  a  pigeon's  egg.  The  arteries  of 
the  left  side  are  more  often  affected  than  the  right,  the  carotid  system 
more  often  than  the  vertebral.  Eupture  occurs  in  rather  more  than  half 
the  cases ;  the  blood  most  frequently  escapes  into  the  membranes,  into 
the  base  of  the  brain,  sometimes  into  the  brain  substance  or  the  ventricles. 

Symptoms. — -lip  to  the  time  of  bursting,  the  aneurysm  may  have 
occasioned  no  definite  symptoms,  and  sudden  death  or  ingravescent  apoplexy 
may  be  the  first  indication  of  its  existence.  If  the  aneurysm  is  of  good 
size,  there  are  usually  general  and  local  symptoms. 

G-eneral  symptoms. — Headache  usually  continuous,  sometimes  throb- 
bing in  character,  and  no  relation  of  pain  to  the  seat  of  the  aneurysm ; 
giddiness,  vomiting  may  occur,  and  rarely  convulsions ;  mental  confusion, 
dulness,  or  maniacal  excitement  and  irritability.  Sometimes  a  murmur 
can  be  heard  upon  auscultation;  this  is  not,  however,  absolutely  diag- 
nostic, because  a  tumour  in  the  neighbourhood  of  a  large  vessel  may  give 
the  same.     The  murmur  is  not  always  heard  by  the  patient. 

Local  symptoms  are  dependent  upon  the  seat  of  the  aneurysm. 
Aneurysm  of  the  internal  carotid  may  produce  pressure  upon  one  of  the 
optic  nerves,  the  nerves  of  the  ocular  muscles,  the  olfactory,  and  the  first 
division  of  the  fifth.  The  result  will  be  blindness,  optic  neuritis  or 
atrophy,  ocular  paralysis,  anosmia,  pain,  hypersesthesia,  anaesthesia  of  the 
part  supplied  by  the  first  division  of  the  fifth ;  perhaps  hemiparesis,  from 
pressure  on  the  eras  cerebri.  If  the  middle  cerebral  is  afl'ected,  and  of  all 
arteries  this  is  the  most  likely,  there  may  be  compression  of  the  oculo- 
motor nerve  and  of  the  olfactory,  associated  with  motor-irritative  pheno- 
mena, convulsions,  hemiparesis,  facial  monoplegia,  or  aphasia. 

.  The  posterior  communicating  is  close  to  the  third  nerve  and  the  optic 
tract,  and  aneurysm  of  this  vessel  may  produce  ocular  paralysis,  external 
strabismus,  and  hemianopsy.  The  basilar  artery  is  most  frequently  affected 
after  the  middle  cerebral;  it  is  usually  attended  with  severe  headache, 
stiffness  of  the  neck,  paresis  and  paralysis  of  the  extremities ;  sometimes 
alternate  paralysis,  or  some  phenomenon  pointing  to  irritation  or  paralysis 
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of  any  of  the  neighbouring  cranial  nerves.  Aneurysm  of  the  vertebral 
may  likewise  cause  paralysis  of  the  extremities  and  inYolvement  of  the 
cranial  nerves  in  the  neighbourhood. 

Diagnosis  and  prognosis. — The  diagnosis  is  as  a  rule  impossible; 
it  may  be  surmised  when  there  is  headache  with  ocular  paralysis  on  one 
side,  coming  on  after  some  transient  spnptoms  of  embolism  in  a  young 
person  suffering  with  endocarditis.  The  prognosis  is  bad,  and  death  usually 
occurs  in  the  course  of  a  few  months  or  years,  but  sometimes  spontaneous 
cure  takes  place.  I  have  recently  seen  an  aneurysm  of  the  basilar  as  large 
as  a  filbert  quite  cured  and  filled  with  a  dense  fibrous  mass.  It  affected  one 
side  of  the  artery  only,  and  the  lumen  of  the  vessel  was  nearly  as  large  as 
normal. 

Treatment. — Little  can  be  done.  Iodide  of  potassium  may  be 
administered.  The  patient  should  be  kept  at  rest,  bodily  and  mentally, 
sleep  should  be  obtained  by  narcotics,  and  pain  relieved.  Ligature  of  the 
carotid  might  perhaps  be  tried ;  but,  owing  to  the  free  anastomosis  of  the 
circle  of  "Willis,  it  would  probably  not  have  much  effect. 

F.  W.  MOTT. 


CEEEBEAL   SOTTEXIXG. 

Syn.,  Fr.,  Eamollissement  c&r£brcde ;  Ger.,  Hirnervjeichung ; 
Lat.,  Encciyhcdomalacia. 

This  is  necrobiosis  of  an  area  of  brain  substance,  occasioned  by 
obliteration  of  its  vascular  supply.  Cerebral  softening  was  first  described 
by  Eostan  in  1830;  and  Yirchow,  in  1847,  pointed  out  that  in  most  cases 
it  arose  either  from  embohsm  or  thrombosis. 

Etiology  and  pathology. — This  disease  is  probably  the  most 
frequent  of  all  organic  brain  diseases;  it  is  very  often  met  with  in  work- 
house infirmaries  and  asylums,  owing  to  the  frequency  of  senile  atheroma 
and  the  consequent  chronic  brain  disease.  Any  condition  which  may 
lead  to  obliteration  of  the  circulation  in  the  cerebral  vessels  is  hable  to 
cause  softening,  for  they  may  be  blocked  suddenly  by  embolism  or  by 
clotting  of  the  blood  within  a  diseased  artery;  although  occasionally 
coagulation  may  occur  in  arteries  or  veins,  independently  of  a  vascular 
lesion. 

Embolism. — Embolism  is  more  frequently  met  with  in  people  under  40, 
the  subjects  of  endocarditis.  Particles  from  a  diseased  mitral  or  aortic  valve 
may  be  swept  into  the  blood  stream  and  carried  to  the  brain ;  it  does  not 
necessarily  follow,  however,  in  vahuilar  disease,  that  the  embolus  came 
from  the  vegetations  on  the  diseased  valve ;  it  may  arise  from  a  clot  in  the 
auricle  or  ventricle  which  has  undergone  softening,  and  broken  up,  the 
debris  being  carried  into  the  circulation. 

Sometimes,  but  rarely,  fi^agments  from  an  atheromatous  ulcer  of  the  aorta, 
or  from  the  clot  of  an  aneurysm,  may  become  detached  and  give  rise  to 
embohsm.  It  is  a  matter  of  considerable  importance  whether  the  detached 
fragment  carries  infective  organisms,  and  we  have  already  alluded  to  the 
fact  that  ulcerative  endocarditis  can  lead  to  cerebral  haemorrhage.  The 
embolus  infects  the  wall  of  the  artery  where  it  is  lodged,  and  leads  to 
septic  inflammation  and  softening,  with  the  formation  of  an  aneurysm 
which  may  rupture.     Septic  organisms  in   uterine   phlebitis  may  pass 
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through  the  capillaries  of  the  lungs,  or  the  blood  current  may  be  infected 
by  gangrene  of  the  lungs.  The  capillaries  of  the  brain  may  thus  be 
obstructed  by  micro-organisms,  which  cause  minute  areas  of  suppuration, 
and,  by  their  coalescence,  cerebral  abscess.  If  we  exclude  these  microbic 
emboli,  the  source  of  embolic  particles  must  be  in  the  circulation  between 
the  pulmonary  veins  and  the  arteries  of  the  neck. 

Thrombosis. — Coagulation  of  blood  may  occur  either  in  the  arteries  or 
the  veins ;  the  latter  owing  to  the  fact  that  they  are  seldom  diseased,  and 
their  communications  with  one  another,  more  numerous,  much  more  rarely 
become  obstructed  in  such  a  way  as  to  produce  softening.  Coagulation  in  a 
vessel  is  favoured  by  the  following  conditions : — A  rough  state  of  the  inner 
wall  of  the  vessel,  altered  condition  of  the  blood,  and  slowing  of  the 
circulation.  In  atheroma  all  these  conditions  exist;  the  vessel  wall  is 
thickened  and  diseased  by  its  loss  of  elasticity ;  the  circulation  is  slowed, 
and  there  is  generally  an  mipoverished  condition  of  the  blood,  and  often  a 
weak  acting  heart,  especially  in  old  people.  Atheroma  is  more  Hkely  to 
occur  in  the  subjects  of  chronic  Bright's  disease,  alcoholism,  and  syphilis ;  it 
affects  especially  the  arteries  of  the  circle  of  Willis  and  the  large  branches 
arismg  from  it. 

Syphilitic  endarteritis  is  a  very  frequent  cause  of  thrombosis  and 
softening.  Spontaneous  coagulation  is  said  to  occur  from  altered  conditions 
of  the  blood  and  a  weak  acting  heart,  independent  of  vascular  disease. 
It  is  therefore  met  with  in  the  cachexia  of  certain  grave  diseases,  namely, 
in  phthisis  and  cancer,  in  typhus  and  pneumonia,  after  parturition,  and 
in  marasmus  at  all  periods  of  life,  but  especially  in  the  very  young  and 
very  old. 

Morbid  anatomy. — The  arteries  of  the  brain  are  terminal  arteries, 
especially  the  lenticular  arteries  supplying  the  basal  ganglia  and  internal 
capsule,  and  inasmuch  as  the  anastomosis  of  these  arteries  with  one 
another  is  at  best  slight  and  variable,  blocking  of  one  such  by  an  embolus 
or  thrombosis  renders  the  area  of  brain  substance  supplied  by  the  vessel 
anajmic,  and  leads  to  complete  or  partial  necrosis.  The  blocking  by  an 
embolus  is  followed  by  thrombosis  in  the  vessel,  so  that,  even  if  collateral 
circulation  were  possible,  it  would  thus  in  a  great  measure  be  prevented. 

The  arteries  which  are  most  Hable  to  be  blocked  by  an  embolus  are  the 
Sylvian  or  middle  cerebral,  because  they  are  a  direct  continuation  of  the 
.  internal  carotids.  The  left  carotid  artery,  arising  as  it  does  direct  from  the 
arch  of  the  aorta,  is  more  likely  to  receive  embolic  particles  than  the  right, 
and  therefore  embolic  softening  of  the  left  hemisphere  is  more  common 
than  that  of  the  right.  Hilton  Fagge  throws  doubt  on  this,  believing  that 
the  explanation  is — more  cases  of  right  hemiplegia  from  embolism  have 
been  published  because  of  aphasia  The  carotid  itself  is  seldom  blocked; 
the  order  of  frequency  of  blocking  of  the  cerebral  vessels  by  embolism 
being — the  middle  cerebral,  posterior  cerebral,  vertebral,  anterior  cerebral. 

The  results  of  embohsm  and  thrombosis  are  essentially  the  same — the 
arterial  blood  supply  is  cut  off,  and  there  is  anemia  of  the  area  supplied 
by  the  artery.  For  the  first  twenty-four  hours  there  is  only  a  shght 
change  in  the  appearance  and  consistence  of  the  part,  although  I  have 
found  that  the  neurons  may  show  microscopically  well-marked  histo- 
chemical  changes.  The  area  has  generally  a  pale  appearance ;  sometimes 
the  capillaries  may  become  distended  by  a  backward  flow  of  blood  from  the 
veins,  and,  giving  way,  produce  small  haemorrhages  into  the  perivascular 
lymphatics.     Later  on  the  tissue  breaks  down  and  softens,  which  is  due  to 
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imbibition  by  the  dead  tissue  of  cerebro-spinal  and  serous  fluids.  The  area 
of  softening  remains  white,  when  very  little  blood  returns  from  the  veins  to 
the  capillaries ;  it  is  red,  when  blood  does  return  from  the  veins,  especially 
when  the  walls  of  the  capillaries  give  way  allowing  the  red  corpuscles  to 
escape. 

Since  the  grey  matter  is  far  more  vascular  than  the  white,  red  softening 
is  generally  seen  in  the  cortex  and  basal  ganglia.  Yellow  softening  is 
merely  a  later  stage  of  the  red,  owing  to  alterations  in  the  blood  pig- 
ment. 

Microscopically,  the  softened  mass  consists  of  myeline  drops,  swollen 
and  degenerated  nerve  fibres,  altered  nerve  cells,  and  granular  corpuscles 
of  Gltige  with  free  fat  granules.  These  granular  corpuscles,  which  may 
measm-e  as  much  as  30  /i,  are  leucocytes  distended  with  fatty  debris.  If  the 
circulation  be  re-established  within  a  short  time,  the  nervous  structures 
do  not  necessarily  die,  but  regeneration  is  impossible,  if  necrosis  has  com- 
menced. Eesorption  of  the  dead  tissue  is  gradually  brought  about,  with 
eventual  formation  of  a  cyst.  If  the  area  is  small,  a  scar  of  fibrous  tissue 
may  be  the  sole  indication  of  the  destruction  that  has  taken  place.  The 
convolutions  of  the  cortex,  especially  in  senile  atheroma,  may  sometimes  be 
seen  atrophied  and  sclerotic,  and  on  tearing  off  the  thickened  pia  arachnoid 
they  present  little  erosions  of  a  rusty  yellow  colour.  Sometimes  portions 
of  the  convolutions,  or  even  a  whole  lobe,  may  have  entirely  disappeared, 
and  the  space  be  occupied  by  a  serous  fluid,  covered  superficially  by  the 
thickened  pia  arachnoid  membrane. 

Symptoms. — As  a  rule  the  onset  in  embolism  is  sudden,  and 
without  premonitory  symptoms,  and  the  patient,  unless  he  be  suffering 
with  ulcerative  endocarditis,  is  usually  in  good  health ;  and  if  a  large 
vessel,  such  as  the  middle  cerebral,  is  blocked,  consciousness  is  lost, 
and  the  symptoms  may  resemble  an  apoplectic  attack,  due  to  cerebral 
haemorrhage ;  but  although  there  may  be  coma,  it  is  not  usually  so  deep 
nor  so  lasting.  Slowing  of  the  pulse,  a  sign  of  increased  intracranial 
pressure,  is  absent.  Epileptiform  convulsions  are  more  generally  met  with, 
and,  instead  of  the  temperature  falling,  there  is  often  in  a  day  or  two 
considerable  pyrexia.  The  commonest  valvular  lesion  connected  with 
the  production  of  embolism  is  mitral  stenosis. 

A  gradual  onset  of  symptoms  in  embolism  may  occur,  owing  to  the 
impaction  of  a  small  embolus,  which  afterwards  leads  to  considerable 
thrombosis.  The  most  frequent  result  of  embolism  is  hemiplegia,  espe- 
cially of  the  right  side,  associated  with  aphasia ;  and  sometimes  there  may 
be  word-blindness  or  word-deafness,  and  if  the  posterior  cerebral  be  blocked, 
there  is  hemianopsy.     Monoplegias  are  rare. 

Thrombosis  is  usually  preceded  by  premonitory  symptoms,  and  often 
the  patient  is  already  known  to  be  suffering  with  chronic  brain  disease, 
due  to  atheromatous  or  syphilitic  arteries.  In  the  majority  of  cases, 
headache,  giddiness,  formication,  numbness,  slight  paresis  of  a  hmb,  or  one 
side  of  the  body ;  loss  of  memory,  irritability,  amnesia,  and  slight  speech 
defects,  in  persons  past  middle  life,  indicate  degenerative  changes  of  an 
advanced  nature  in  the  cerebral  vessels.  In  syphilitic  arteritis,  the  pre- 
monitory symptoms  may  be  more  acute  and  severe. 

The  onset  is  usually  gradual,  and  for  this  reason  is  less  often  associated 
with  coma,  although  sudden  loss  of  consciousness,  deepening  to  coma,  by 
no  means  precludes  the  possibility  of  thrombosis.  More  frequently  the 
hemiplegia  precedes  the  coma,  which  is  usually  slight  and  less  severe. 
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Vomiting  is  common  in  softening,  especially  in  obstruction  of  the  basilar 
artery. 

One  of  the  commonest  results  of  extensive  softening  is  dementia,  which 
is  usually  accompanied  by  some  paralysis.  The  patients  have  weakness 
of  intellect,  loss  of  memory,  no  idea  of  time  or  place,  sometimes  suffer  with 
hallucinations  and  delirium,  are  generally  emotional,  laughing  and  crying 
without  any  reason  for  so  doing,  and  always  the  subjects  of  obstinate 
constipation.  Another  result  of  softening,  besides  hemiplegia,  is  unilateral 
convulsions  starting  in  the  paralysed  side ;  but,  after  a  time,  the  fits  may 
closely  resemble  idiopathic  epilepsy. 

Diagnosis. — In  some  cases  it  is  impossible  to  tell  whether  a  patient 
who  has  had  an  apoplectic  seizure  is  suffering  from  embolism,  thrombosis^ 
or  hsemorrhage.  If  a  young  person,  suffering  with  valvular  disease  of  the 
heart,  is  seized  suddenly  by  loss  of  consciousness  and  hemiplegia,  it  is  prob- 
ably due  to  emboHsm.  Evidence  of  embohsm  of  other  organs,  such  as  the 
kidney  and  spleen,  should  be  looked  for.  Sometimes  there  is  blindness  of 
one  eye,  owing  to  blocking  of  the  arteria  retinae  centralis.  It  must, 
however,  be  remembered  that  apoplexy  due  to  hsemorrhage  may  occur  in 
infective  endocarditis,  owing  to  rupture  of  an  aneurysm,  occasioned  by 
previous  embolic  occlusion  and  infective  inflammation  of  an  artery. 

If  the  patient  is  over  45,  and  the  onset  sudden,  with  deep  and 
continuous  loss  of  consciousness,  and  coma,  flushed  face,  strong  pulsating 
carotids,  and  slow  pulse,  it  is  more  likely  to  be  cerebral  hfemorrhage ;  but 
it  may  be  thrombosis  of  a  large  vessel,  e.g.  the  basilar  artery,  in  a  person 
suffering  with  arterio-sclerosis,  or  syphilitic  endarteritis. 

The  sudden  onset  and  deep  coma  does  not  preclude  thrombosis^ 
although  as  a  rule  thrombotic  softening  is  preceded  by  prodromal  symp- 
toms, and  the  onset  is  gradual.  It  must  be  remembered,  moreover,  that 
miliary  aneurysms,  the  cause  of  cerebral  hsemorrhage,  are  a  part  of  a 
general,  widespread  arterial  degeneration,  so  that  the  conditions  relating  to 
softening  and  hsemorrhage  are  frequently  associated,  except  that  in  the 
former  the  general  arterial  pressure  is  usually  not  raised,  whereas  in  the 
latter  it  is. 

Epileptiform  convulsions  indicate  softening  rather  than  hsemorrhage ; 
but  the  writer  has  seen  two  cases  of  hsemorrhage  into  the  centrum  ovale,  in 
which  there  were  epileptiform  convulsions,  with  an  incomplete  loss  of 
consciousness  for  some  days  before  coma  and  death.  One  of  the  most 
important  causes  of  thrombosis  and  softening  is  syphilitic  arteritis,  and 
a  careful  history  should  always  be  obtained  from  the  patient  or  his  friends, 
of  symptoms  pointing  to  specific  infection.  Even  in  the  absence  of  any 
evidence,  it  is  often  advisable  to  diagnose  sypliilitic  arteritis  as  the  cause 
of  an  apoplectic  attack  in  an  adult  male  under  40.  We  must  also  bear 
in  mind  that  rupture  of  a  latent  abscess,  and  the  epileptiform  and  pseudo- 
apoplectiform  seizures  of  general  paralysis,  may  give  rise  to  an  apoplectic 
condition  something  like  that  due  to  vascular  occlusion.  For  the  diagnosis 
of  the  probable  seat  of  the  lesion,  the  reader  is  referred  to  p.  722. 

Prognosis. — Kecovery  from  the  immediate  danger  depends  upon  the 
severity  and  the  diiration  of  the  symptoms,  on  the  occurrence  of  previous 
attacks,  and  the  nature  of  the  morbid  process  which  has  been  the  cause  of 
the  attack. 

If  the  coma  is  deep,  it  indicates  occlusion  of  a  large  vessel,  and  the 
prognosis  is  bad.  The  duration  of  the  coma  appears  to  be  of  less 
ominous  significance  than  its  intensity.     A  person  may  recover  after  four 
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or  five  days'  loss  of  consciousness,  if  the  coma  is  not  deep.  Previous 
attacks  increase  the  immediate  danger,  and  also  add  to  the  probability  of 
permanence  of  the  symptoms,  should  the  patient  recover.  The  danger  of 
vascular  occlusion  and  softening  is  less  from  syphilitic  endarteritis  and 
embolism  than  in  senile  arterio-sclerosis,  which  is  a  progressive  degenerat- 
ive process,  not  benefited  by  treatment. 

With  regard  to  the  paralysis  and  loss  of  function  following  softening 
from  vascular  occlusion,  the  prognosis  will  depend  very  much  upon  the 
improvement  which  is  observable  in  the  first  week  or  two  following  the 
attack.  A  certain  amount  of  repair  may  be  looked  upon  as  possible  by 
the  re-establishment  of  collateral  circulation ;  but,  when  once  softening  has 
occurred,  lasting  for  days,  no  treatment  can  restore  the  destroyed  brain  tissue, 
and  all  that  can  be  hoped  for,  is  compensation,  by  other  structures  taking 
on  the  function.  Eecurrence  of  the  symptoms  is  more  likely  to  occur  in 
senile  arterio-sclerosis ;  it  may,  and  often  does,  occur  in  syphilitic  arteritis, 
especially  if  it  is  not  treated.  Softening  of  the  brain  is  a  common  cause 
of  hemiplegia  with  contraction,  post-hemiplegic  athetoid  spasm,  aphasia, 
and  other  forms  of  speech  defects,  with  or  without  dementia.  Recurrence 
of  the  convulsions  is  not  uncommon,  and  the  writer  has  seen  cases  of 
softening  in  which  the  hemiplegia  has  persisted,  but  in  which  a  form  of 
epilepsy  has  developed;  also  cases  in  which  patients  had  recovered  from 
the  paralysis,  but  subsequently  suffered  from  fits  like  idiopathic  epilepsy. 
The  prognosis,  as  regards  recovery  or  even  improvement,  in  all  such 
chronic  conditions,  is  most  unfavourable. 

Treatment. — In  the  initial  stage  the  treatment  is  the  same  as  for 
apoplexy  due  to  haemorrhage,  except  that  the  purgatives  administered 
should  not  be  powerful.  Diuretics  may  be  administered  with  advantage, 
and  if  the  heart  be  feeble  and  irregular,  some  stimulant  and  cardiac  tonics 
may  be  given.  Venesection  should  not  be  practised.  It  is  better  to  avoid 
alcohol,  as  during  the  process  of  inflammatory  softening  it  would  tend 
to  increase  the  inflammatory  reaction.  If  the  convulsions  are  severe, 
bromides  may  be  given — if  necessary,  per  rectum.  If  the  thrombosis 
is  of  syphilitic  origin,  antisyphilitic  remedies  should  be  given.  Iodide 
is  of  no  good  in  embolism,  and  it  is  of  doubtful  use  in  senile  thrombosis. 
The  bowels  should  be  attended  to,  the  water  drawn  off,  if  necessary, 
although  sometimes  a  hot  sponge  to  the  perineum  will  suffice,  when  there 
is  retention.  The  patient  should  be  placed  upon  a  water-bed,  and  great 
care  taken  to  prevent  bedsores.  A  few  weeks  after  the  attack,  gentle 
rubbing  of  the  muscles  of  the  limbs  may  be  practised.  It  is  not  desirable 
to  apply  electricity  till  a  month  or  six  weeks  after  the  attack.  The 
only  treatment  for  speech  defects  is  educational. 

F.  W.  MOTT. 


HEMIPLEGIA. 

By  far  the  most  frequent  and  most  noticeable  permanent  symptom 
of  cerebral  haemorrhage  or  softening  is  a  unilateral  paralysis,  affecting 
one-half  of  the  body ;  hemiplegia,  due  in  the  majority  of  cases  to  destruct- 
ive or  functional  disturbance  of  the  pyramidal  system  of  neurons  in  the 
anterior  two-thirds  of  the  posterior  limb  of  the  internal  capsule.  The 
permanency  of  the  paralysis  depends  upon  two  conditions — (1)  the  seat 
and  the  extent  of  destruction ;  (2)  the  amount  of  compensatory  restoration 
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of  function  Idj  bilateral  association  and  representation  in  the  opposite 
hemisphere. 

General  Symptoms. — Before  fully  considering  the  special  char- 
acters, and  the  symptoms  and  duration  of  cerebral  hemiplegia,  it  M-ill  be 
well  to  discuss  the  two  points  alluded  to — (1)  A  transient  or  temporary 
hemiplegia  may  result  from  lesions  involving  structures  in  the  neighl^our- 
hood  of  the  pyramidal  system  contained  within  the  internal  capsule,  inter- 
fering by  pressure  or  auasmia  with  the  function  of  transmission  of  voluntary 
impulses  from  the  motor  cortex,  but  without  destruction  of  the  fibres  them- 
selves ;  (2)  the  haemorrhage  may  be  small  and  situated  in  (a)  the  anterior  or 
(6)  the  posterior  part  of  the  hinder  half  of  the  capsule.  In  the  former  case, 
{a)  the  pyramidal  system,  which  presides  over  the  voluntary  movements  of 
the  opposite  side  of  the  face,  and  to  some  extent  of  the  opposite  arm, 
would  be  permanently  damaged,  and  there  would  be  probably  functional 
disturbance  of  the  remainder  of  the  arm  and  the  leg  fibres;  in  such  a 
case,  the  leg  would  recover  first,  then  the  arm.  ISTow,  in  the  latter  case, 
(6)  where  the  lesion  is  situated  in  the  posterior  third  of  the  hmder  limb 
of  the  internal  capsule,  the  sensory  afferent  system  would  be  destroyed, 
and  as  a  consequence  there  would  be  hemianaesthesia  and  sometimes  a 
temporary  hemianopsy.  Keference  to  Fig.  18  shows  that  the  leg  fibres 
are  the  most  posterior  of  the  motor  fibres.  Consequently,  when  there  is 
hemianaesthesia,  they  are  more  Hkely  to  be  damaged,  and,  in  such  a  case, 
the  arm  recovers  movement  before  the  leg. 

Movements,  and  not  individual  muscles,  are  represented  in  the  cortex 
cerebri.  These  voluntary  movements  are  brought  about  by  the  correlative 
action  of  groups  of  muscles,  one  group  often  acting  antagonistically  to 
another  group;  e.g.  in  clenching  the  fist  both  the  flexors  of  the  fingers  are 
in  action,  and  also  the  extensors  of  the  hand.  The  synergic  action  of 
muscles  under  the  influence  of  the  will,  then,  is  represented  in  the  cortex, 
and  the  paralysis  due  to  cerebral  lesions  relates  rather  to  the  abohtion  of 
these  synergic  movements  than  to  paralysis  of  muscles.  For  example,  a 
hemiplegic  man  cannot  move  an  arm  by  an  effort  of  the  will ;  but  under 
a  reflex  spinal  influence,  such  as  yawning,  both  arms  may  be  raised  above 
the  head  in  association.  This  ofiers  an  example  of  bilateral  associated 
movement. 

In  hemiplegia,  the  arm,  and  particularly  the  hand,  the  movements  of 
which  are  independent,  and  therefore  more  highly  and  specially  repre- 
sented in  the  cortex  of  the  opposite  hemisphere,  is  more  paralysed  than 
the  leg  or  the  face,  which  are  to  a  great  extent  bilaterally  associated.  The 
upper  muscles  of  the  face  are  hardly  at  all  affected,  neither  are  the 
trunk  muscles,  because  they  act  in  bilateral  association  with  the  muscles 
of  the  opposite  side. 

Bilateral  association  can  be  explained  by  supposing  that  the  centres 
which  preside  over  such  movements  exist  in  both  hemispheres;  or  a 
more  probable  explanation  is,  that  the  motor  neurons  which  preside  over 
the  muscles  which  act  in  association  are  intimately  connected  by  associa- 
tion fibres  in  the  cerebral  and  spinal  commissural  tracts  (Broadbent). 

Special  S3rmptom.S. — The  special  characters  of  cerebral  hemi- 
plegia, whether  arising  from  haemorrhage  or  softening,  may  now  be  con- 
sidered. When  the  patient  has  recovered  from  a  state  of  unconsciousness 
or  coma,  there  is  generally  found  a  paralysis  of  the  opposite  half  of  the 
body  to  the  lesion.  He  complains  usually,  but  slightly,  of  headache ;  there 
may  l^e  some  defective  memory  and  irritabOity  of  temper ;  there  may  be 
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actual  aphasia,  or  merely  thickness  of  iitterance.  Convulsions  are  rare 
in  haemorrhage,  frequently  met  with  in  softening,  and  optic  neuritis  is 
never  seen  in  either. 

Early  Symptoms. — The  appearance  of  the  patient  is  generally  such 
as  to  indicate  paralysis  of  the  face ;  there  is,  however,  only  paralysis  in  the 
lower  half,  indicated  by  the  angle  of  the  mouth  being  drawn  over  to  the 
non-paralysed  side  ;  the  forehead  is  wrinkled,  and  the  eyes  can  be  closed ; 
but  the  patient  is  unable  to  wink  the  eye  on  the  paralysed  side,  and 
sometimes  he  cannot  close  it  independently  of  the  other.  He  is  unable 
to  whistle,  and  food  accumulates  between  the  cheek  and  the  lower  jaw  on 
the  paralysed  side ;  all  voluntary  actions  of  the  mouth,  e.g.  showing  the 
teeth,  moving  the  mouth  from  side  to  side,  exhibit  the  paralysis  of  the 
angle  of  the  mouth  more  markedly  than  involuntary  actions,  such  as 
laughing  and  yawning.  Even  in  the  lower  part  of  the  face,  the  loss  of 
power  is  paresis  rather  than  paralysis,  but  why  the  upper  part  of  the 
face  should  escape  has  received  no  adequate  explanation. 

The  tongue,  when  protruded,  is  projected  towards  the  side  of  the 
paralysis,  and  away  from  the  lesion.  This  is  owing  to  the  unopposed 
action  of  the  genio-hyoglossus  of  the  non-paralysed  side,  for  both  genio- 
hyoglossi  acting  together  protrude  the  tongue  in  the  middle  Hue.  The 
muscles  of  mastication  are  practically  unaffected ;  there  may  be  thickness 
of  articulation  and  utterance  in  left  hemiplegia  (dysarthria),  but  this  as 
a  rule  soon  passes  off;  in  right  hemiplegia  there  is  generally  aphasia. 
There  is  often  paresis  of  the  soft  palate,  which  hangs  lower  and  moves 
less  than  on  the  sound  side,  and  the  uvula  deviates  slightly  from  the 
middle  line ;  the  most  important  paralytic  phenomena,  however,  are 
exhibited  by  the  arm  and  leg,  although  the  respiratory  muscles  can 
often  be  found  to  be  weaker  on  the  paralysed  side,  when  the  patient 
wills  to  take  a  deep  breath;  possibly  this  may  account  for  the  fact 
that  hypostatic  pneumonia  is  more  liable  to  occur  on  the  paralysed  side. 
Again,  if  the  patient  be  made  to  sit  up,  the  rectus  abdominis  is  felt 
to  be  contracted  less  firmly  on  the  paralysed  side.  The  arm  and  leg 
are  usually  both  paralysed,  frequently  to  such  a  degree  that  no  voluntary 
movement  is  possible  in  either  limb ;  sometimes,  however,  it  is  only  a 
hemiparesis,  and  occasionally  the  paralysis  in  the  leg  is  more  marked 
than  in  the  arm,  or  mce,  versd.  The  most  frequent  result  of  cerebral 
haemorrhage  is  at  first  a  complete  paralysis  in  both  arm  and  leg,  and,  in  the 
course  of  time,  a  return  of  certain  movements,  but  with  permanent  impair- 
ment of  movement  in  the  arm  and  hand  of  the  paralysed  side. 

Initial  rigidity  may  come  on  within  a  few  hours  of  the  onset,  and 
probably  is  due  to  irritation  of  the  lacerated  pyramidal  fibres.  A  few 
days  after  the  apoplectic  seizure,  early  rigidity  appears  in  the  paralysed 
limbs ;  it  may  be  so  shght  as  only  to  be  apparent  upon  passive  movement ; 
it  may  be  limited  to  muscles  acting  upon  certain  joints,  or  it  may  affect  all 
the  muscles  of  the  arm  and  leg.  Early  rigidity  denotes  irritation,  and  is 
of  unfavourable  omen;  it  generally  soon  disappears;  but  it  may  persist 
for  weeks,  and  pass  into  late  rigidity.  The  muscles  affected  do  not  show 
any  atrophic  changes,  and  spasm  is  relaxed  during  sleep.  Pain  is  caused 
if  an  attempt  is  made  to  overcome  the  rigidity  by  extension. 

As  a  rule  the  superficial  reflexes  are  diminished  and  the  deep  reflexes 
increased.  The  superficial  skin  reflexes,  e.g.  plantar,  cremasteric,'  and 
abdominal,  are  usually  diminished  and  sometimes  abolished  on  the  paralysed 
side  ;  moreover,  the  conjunctival  reflex  is  also  considerably  diminished  on 
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the  paralysed  side.  In  contra-distinction  to  the  skin  reflexes,  the  deep 
tendon  reflexes  are  increased,  so  that  the  knee-jerk  is  exaggerated,  and  a 
wrist  tap  contraction  may  be  obtained ;  not  infrequently  ankle-clonus  can 
be  produced  ten  days  after  the  onset.  Charcot  taught  that  the  increase 
of  the  tendon  reflexes  was  due  to  degeneration  of  the  pyramidal  system 
in  the  spinal  cord. 

There  may  be  a  temporary  blunting  of  sensation  on  the  paralysed 
side ;  sometimes  the  apoplectic  seizure  may  be  preceded  by  parsesthesia  in 
the  limbs.  Hemiansesthesia  and  a  transient  hemianopsy  may  occur  when 
the  posterior  part  of  the  internal  capsule  is  damaged.  It  is  rarely  that 
permanent  hemianopsy  with  hemiplegia  occurs  in  cerebral  haemorrhage. 
The  muscular  sense  may  or  may  not  be  affected,  but  nothing  very  definite 
has  been  described. 

Trophic  and  vasomotor  changes  in  the  paralysed  part. — The  skin  of  the 
paralysed  side  may  be  warmer  by  half  a  degree  or  more  than  on  the 
healthy  side.  An  acute  bedsore  may  sometimes  arise  over  the  gluteal 
region  of  the  paralysed  side.  It  begins  as  an  erythema,  then  a  bleb  forms 
which  rapidly  sloughs,  and  gangrene  follows.  It  very  seldom  occurs  if 
adequate  precaution  be  taken;  and  the  view  of  Charcot,  that  it  is  due  to  a 
purely  trophic  change,  is  not  generally  accepted. 

The  general  nutrition  of  the  patient  is  usually  not  affected.  As  soon 
as  the  patient  recovers  from  the  unconscious  condition,  there  is  power 
over  the  sphincters,  but  usually  the  bowels  are  constipated. 

Later  symptoms. — Late  rigidity  and  contracture. — This  is  probably 
due  to  spinal  and  cerebellar  over-action,  owing  to  the  loss  of  the  normal 
cortico-cerebral  control,  by  the  destruction  of  the  pyramidal  system.  A 
most  characteristic  feature  is  an  increase  of  the  deep  reflexes  and  a  certain 
attitude  and  gait.  All  associated  movements  return  sooner  than  uni- 
lateral movements,  consequently  the  leg  recovers  before  the  arm,  and 
usually  sufliciently  to  enable  the  patient  to  walk  about  with  a  stick;, 
whereas  the  arm,  especially  the  hand,  may  be  permanently  incapacitated.  It- 
is  noteworthy  that  the  apex  of  the  limb  which  is  most  highly  represented 
in  the  cerebral  cortex  is  most  affected,  and  is  the  last  to  recover  movement,, 
if  it  ever  does.  Secondary  contracture  or  late  rigidity  is  always  most 
marked  in  the  upper  extremity,  which  is  adducted  at  the  shoulder,  flexed 
at  the  elbow  so  as  to  resist  all  attempts  at  extension ;  the  wrist  is  flexed 
upon  the  forearm,  and  the  fingers  upon  the  hand.  It  will  be  observed 
that  in  the  upper  extremity  the  flexors  overcome  the  extensors,  and  the^ 
position  of  contracture  is  most  characteristic.  In  the  lower  extremity  the- 
contracture  is  rarely  so  evident ;  the  muscles  in  which  the  loss  of  power  is 
most  marked  are  the  dorsal  flexors  of  the  foot  and  the  flexors  of  the  ankle ;. 
consequently,  to  prevent  the  toes  from  dragging  on  the  ground,  either  the 
knee  must  be  flexed  so  as  to  lift  it  from  the  groimd,  or,  more  commonly,, 
the  knee  being  extended  by  the  quadriceps  extensor,  the  difficulty  is  over- 
come by  the  patient  swinging  the  foot  round  in  the  arc  of  a  circle,  the 
inner  side  of  the  toe  of  the  boot  scraping  the  ground.  As  contracture  de- 
velops, there  may  be  a  considerable  amount  of  pain.  Disuse  atrophy  may 
occur,  especially  in  hemiplegia  of  long  standing ;  but  the  muscles  retain 
their  excitability  to  both  faradic  and  galvanic  currents.  Occasionally  a  con- 
dition termed  cerebral  muscular  atrophy  may  occur,  the  pathogenesis  of 
which  is  not  understood ;  but  certain  groups  of  muscles  are  truly  atrophied,. 
e.g.  the  interossei,  the  muscles  of  the  ball  of  the  thumb,  etc.  There  may- 
be swellmg,  sometimes  painful,  of  one  or  more  joints  on  the  paralysed  side. 
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Among  the  late  secondary  changes  met  with  in  hemiplegia,  especially 
in  the  early  or  congenital  form,  are  various  disordered  movements,  e.g. 
tremor  of  the  affected  limbs,  mobile  spasm,  athetosis,  a  term  invented  by 
Hammond  to  denote,  without  fixed  position ;  post-hemiplegic  chorea ;  and 
these  various  conditions  are  described  in  the  chapter  on  Infantile 
Hemiplegia. 

Psychical  disturbances. — The  patients  are  often  emotional,  and  display 
various  signs  of  mental  weakness ;  they  readily  laugh  or  cry,  and  their 
memory  may  fail  them,  symptoms  in  some  cases  due,  no  doubt,  to  the 
associated  disease  of  the  cerebral  vessels. 

Treatment. — The  friends  should  be  warned  that  the  chances  of 
a,  complete  recovery  are  remote;  it  may  be  safe  in  not  a  few  cases  to 
say  that  the  patient  may  recover  power  in  his  leg  sufficiently  to  enable 
him  to  walk;  but  there  will  be  permanent  impairment  in  the  use  of 
the  hand,  especially  for  all  finer  movements.  Passive  movements  of  the 
joints  and  massage  of  the  limbs  may  be  practised  as  soon  as  all  irritative 
phenomena  are  over — that  is,  about  three  or  four  weeks  after  the  onset. 
Electrical  treatment  by  faradisation  and  labile  galvanism  may  also  be  tried ; 
likewise,  systematic  exercises  by  passive  movements  are  often  beneficial 
Iodide  of  potassium  and  strychnine  may  be  given  internally,  and  the  use  of 
warm  salt  water  baths  is  recommended.  When  there  is  late  rigidity  and 
contracture,  little  good  can  be  done  by  electricity  and  medicines,  and  it 
will  be  the  duty  of  the  medical  man  to  tell  the  patient  and  friends  that 
there  is  no  possible  hope  of  cure,  otherwise  he  will  perchance  fall  into 
the  hands  of  quacks. 

F.  W.  MOTT. 


INFANTILE  HEMIPLEGIA  AND  DIPLEGIA. 

Infantile  paralysis  of  cerebral  origin  includes  a  large  number  of 
different  types  of  motor  disturbance.  It  would  be  more  satisfactory  if  we 
could  classify  them  according  to  their  pathological  cause,  but  in  a  large 
number  we  are  as  yet  in  the  dark  as  to  the  etiology,  and  only  a  few  post- 
mortems have  been  made  in  well  observed  cases. 

Little  in  1862  read  a  paper  before  the  Obstetrical  Society,  in  which 
he  showed  that  a  great  number  of  these  cases,  especially  of  the  diplegic 
form,  were  due  to  difficult  labour.  The  cerebral  diplegia  of  infancy  has 
been  termed  Little's  disease. 

Strlimpell  in  1885  suggested  that  acute  polio -encephalitis  was  the 
cause  of  a  number  of  these  cases.  His  views  have  not  been  universally 
accepted,  but  cases  have  been  recorded  which  support  them. 

Hemiplegia, 

Etiology. — The  statistics  of  376  collected  cases  show  that  rather  more 
than  5  per  cent,  were  congenital.  No  etiological  factor  was  discoverable 
in  about  half  the  cases.  As  to  sex  there  is  not  much  difference;  some 
statistics  show  a  slight  preponderance  of  males,  others  of  females.  Pre- 
vious health  is  not  of  much  importance — strong  as  well  as  dehcate  children 
are  affected  about  equally.  In  rather  less  than  10  per  cent,  there  was  a 
neuropathic  history  in  the  parents.  Alcohol  and  syphilis  in  the  parents 
are  probably  factors  in  some  cases.     All  authors  are  agreed  that  it  occurs 
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most  frequently  in  the  first  two  years,  and  rarely  after  three  years.  The 
age  at  which  it  commences  has  no  decided  influence  upon  the  severity  of 
the  disease. 

Infectious  diseases  predispose  to  this  condition,  e.g.  measles,  scarlet  fever, 
variola,  rotheln,  whooping  cough,  diphtheria,  and  typhoid.  The  disease  may 
appear  towards  the  end  of  scarlet  fever.  In  14  per  cent,  of  Osier's  cases 
there  was  a  history  of  an  infectious  disease.  Abercrombie  describes  four 
cases  in  which  there  was  congenital  syphilis,  and  Fournier  looks  upon  the 
disease  as  a  parasyphilitic  affection.  I  have  seen  in  the  epileptic  wards 
of  the  London  asylums  several  cases  of  birth  palsy,  in  which  there  were 
unmistakable  signs  of  syphilis,  e.g.  chorio-retinitis.  Possibly  those  cases 
in  which  no  etiological  factor  can  be  found  are  really  cases  of  polio- 
encephalitis of  Strumpell.  Injury  of  the  head  received  at  birth  accounts 
for  a  large  number  of  the  cases.  This  occurs  in  hngering  labours  from 
unusual  size  of  the  head,  from  narrowing  of  the  maternal  passages,  from 
breech  presentations,  etc.,  or  may  perhaps  be  directly  due  to  the  instru- 
mental assistance  for  which  those  conditions  call.  But  similar  injury 
also  occurs  when  the  labour  is  unusually  quick  owing  to  forcible  uterine 
contraction. 

Morbid  anatomy.— Cysts,  areas  of  sclerosis  or  softening,  may  be 
found  the  result  of  embolism,  thrombosis,  or  htemorrhage. 

Porencephalon  is  generally  congenital  rather  than  acquired  It  is  a 
defect  of  the  convolutions  of  variable  extent,  by  which  a  cavity  is  formed 
penetrating  a  variable  distance  into  the  hemisphere,  sometimes  as  far  as 
the  ventricles.  The  meninges  are  intact,  and  present  neither  thickenmgs 
nor  adhesions ;  often  the  membranes  are  found  adherent  to  the  ependyma 
of  the  ventricle ;  the  ventricular  cavity  communicates  freely  with  the 
subarachnoid  space,  and  the  defect  is  generally  limited  to  some  definite 
vascular  supply.  Kundrat  pointed  out  that  the  convolutions  around 
present  a  radiate  appearance. 

Groups  of  convolutions,  an  entire  lobe  or  the  whole  hemisphere,  may 
be  wasted,  and  usually  in  such  cases  there  is  atrophy  of  the  opposite 
half  of  the  cerebellum.  The  membranes  may  appear  normal,  more  often 
they  are  thickened  and  adherent.  Sometimes  there  are  little  nodular 
projections  all  over  the  surface  of  the  atrophied  convolutions.  In  a 
case  of  this  disease,  which  I  examined  microscopically,  the  pyramidal 
tracts  were  entirely  absent,  and  there  were  practically  no  pyramids  in  the 
medulla.  In  the  spinal  cord  the  pyramidal  tracts  were  represented  by 
little  cleft-like  indentations  in  the  lateral  column,  so  that  not  only  did 
myelination  not  taka  place,  but  the  pyramidal  neurons  must  have  been 
destroyed  before  birth.  Microscopical  examination  of  the  cortex  cerebri 
showed  evidence  of  old  and  recent  inflammation  in  the  form  of  multiple 
haemorrhages.  The  central  convolutions  were  especially  affected  by  the 
sclerosis.  The  most  important  morbid  conditions  are  porencephalon,  which 
may  be  congenital,  or  result  from  htiemorrhage  at  birth,  and  cortical  sclerosis 
with  atrophy.  I  think  there  can  be  no  doubt  that  this  condition  is  of 
inflammatory  origin ;  but  is  it  a  primary  inflammation,  polio-encephalitis, 
as  suggested  by  Striimpell,  or  is  it  secondary  to  thrombosis  of  veins,  as 
Gowers  suggests  ?  Both  theories  still  want  "proof — the  multiple  hemor- 
rhages, the  atrophy  of  nervous  tissue,  and  the  overgrowth  of  glia  tissue 
would  be  compatible  with  either. 

Symptoms. — -The  onset  is  sudden  in  more  than  half  the  cases, 
according  to  Freud ;  there  are  convulsions,  generally  associated  with  loss 
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of  consciousness,  which  may  last  from  a  few  hom-s  to  a  few  days.  The 
convulsions  may  be  general  or  unilateral.  There  is  usually  pyrexia, 
vomiting,  and  delirium.  The  paralysis  may  be  observed  after  the  first 
series  of  fits,  or  perhaps  only  a  hemiparesis ;  but  generally  a  fresh  series  of 
convulsions  occur,  and  then  there  is  complete  hemiplegia.  Frequently 
a  considerable  number  of  separate  convulsive  seizures  occur  before  the 
paralysis  sets  in.  Various  authors  differ  in  their  statistics  as  regards 
the  frequency  with  which  the  respective  sides  are  affected ;  all,  however, 
agree  that  the  face  is,  as  a  rule,  neither  markedly  nor  permanently 
affected. 

After  weeks  or  months,  in  typical  cases,  an  improvement  sets  in.  A 
certain  amount  of  movement  returns,  and  the  patient  may  learn  to  run 
about,  and  even  recover  some  of  the  coarse  movements  of  the  arm.  Mus- 
cular contracture  and  rigidity  are  especially  liable  to  develop.  The 
hemiplegia  is  like  that  in  the  adult,  only  the  face  and  tongue  are  less 
affected.  The  arm,  and  especially  the  hand,  is  much  more  paralysed  than 
the  leg,  and,  owing  to  the  bones  and  muscles  not  developing  properly, 
in  later  life  it  is  generally  considerably  smaller  than  its  fellow.  The 
facial  paralysis  is  usually  so  slight  that  it  is  not  perceptible  at  rest,  and 
only  when  the  patient  laughs  or  cries  does  it  become  obvious.  The 
irritation  phenomena  are  more  distinct  in  the  face  than  the  paralytic. 

Late  rigidity  and  contracture  usually,  but  not  invariably,  occurs.  The 
upper  arm  is  adducted  to  the  trunk,  the  forearm  flexed,  the  hand  ex- 
tremely flexed,  or  extended ;  all  the  joints  of  the  fingers  may  be  flexed,  and 
the  hand  closed  in  contracture,  or  they  may  be  extended  at  the  inter- 
phalangeal  joints  and  even  hyperextended  so  as  to  produce  subluxation. 

The  tendon  reflexes  are  increased,  the  knee-jerk  is  nearly  always  brisk 
or  exaggerated,  and  ankle-clonus  may  be  obtained.  The  paretic  muscles 
are  not  necessarily  uniformly  affected  by  an  increase  of  > tonicity.  Asso- 
ciated movements  are  more  intense  and  more  often  met  with  than  in 
the  adult  hemiplegia. 

Post-hemiplegic  disordered  movements,  probably  irritation  phenomena, 
are  of  especial  importance.  These  have  been  designated  post-hemiplegic 
chorea,  hemichorea,  athetosis,  hemiathetosis.  These  terms  have  given  rise 
to  a  good  deal  of  confusion,  and  it  would  perhaps  be  better  to  apply  the 
term  mobile  spasm  to  all  these  forms,  and  divide  them  into  two  classes — 
(a)  arising  during  attempt  at  voluntary  movement,  and  consisting  of 
choreiform,  inco- ordinate  movements — post-hemiplegic  chorea,  hemichorea ; 
(|3)  involuntary  and  somewhat  rhythmical  movements  occurring  in  the 
paralysed  limbs,  especially  in  the  flngers  and  toes,  generally  persisting 
during  sleep,  and  in  rare  instances  affecting  the  muscles  of  the  mouth. 
They  are  not  of  cortical  origin,  but  due  to  lesions  about  the  basal  ganglia, 
vicU  Freud  and  Eie's  case  of  athetosis,  in  which  a  calcified  mass  was  found 
in  the  lenticular  nucleus,  and  in  other  cases  a  tuberculous  mass  in  this 
position  has  caused  similar  symptoms. 

Spontaneous  movements  in  orderly  sequence  may  occur,  the  most  com- 
mon being  slow  opening  and  closing  movements  of  the  hand,  the  fingers 
being  widely  separated  and  hyperextended,  also  movements  of  supina- 
tion and  pronation,  of  abduction  and  adduction  of  the  hand.  These 
movements  persist  during  rest  and  not  infrequently  during  sleep.  Slight 
differences  can  often  be  brought  out,  and  frequently  the  movements  are 
exaggerated  by  emotion. 

The  eye  muscles  are  seldom  affected.    Sensibility  is  generally  unaflected 
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in  infantile  hemiplegia,  even  with  athetosis.  Sometimes  the  patients 
complain  of  pains  on  the  paralysed  side.  Hemianopsy  may  occur,  but 
is  rare. 

Aphasia  was  met  with  in  30  per  cent,  of  left-sided  cases,  in  45  per 
cent,  of  right-sided.  These  figures,  based  upon  an  analysis  of  300  pub- 
hshed  cases,  indicate  that  just  as  there  is  a  tendency  in  most  people  to 
specialise  the  use  of  the  right  hand  by  the  left  hemisphere,  there  is  a 
tendency  to  speciahse  this  half  of  the  brain  for  speech ;  but  the  fact  that 
the  aphasia  is  not  always  permanent,  shows  that  the  other  hemisphere 
can  in  early  hfe  take  on  the  function. 

Epilepsy  is  a  very  frequent  and  baneful  result.  In  many  cases  the  con- 
vulsions may  be  limited  at  first  to  the  affected  side ;  they  are  Jacksonian 
in  type.  Consciousness  remains  unaffected,  the  initial  cry  and  biting  of 
the  tongue  being  absent ;  but  they  tend  sooner  or  later  to  become  gener- 
alised, and  indistinguishable  from  true  epilepsy.  Attacks  of  'petit  mcd  are 
frequent,  and,  putting  together  the  lowest,  25  per  cent.  (Osier),  and 
highest,  75  per  cent.  (Gowers),  proportional  percentages,  it  may  be 
roughly  computed  that  one -half  of  the  cases  of  infantile  hemiplegia 
eventually  develop  epilepsy. 

Mental  defects  may  be,  on  the  one  hand,  primary,  and  due  to  de- 
struction or  arrest  of  development  of  the  brain,  leading  to  all  forms  of 
mental  defect,  from  feeble-mindedness  to  imbecility,  from  imbecility  to 
idiocy ;  on  the  other  hand,  secondary  to  the  epilepsy,  and  terminating  in 
dementia.  The  child,  in  mild  cases,  usually  learns  to  walk  and  to  talk 
later,  and  generally  displays  backwardness  in  mental  development.  There 
are  cases  in  which  the  rigidity  and  weakness  tend  to  affect  the  opposite 
side ;  not  infrequently  athetosis  comes  on  in  the  healthy  side,  although  to 
a  less  degree.  Those  cases  form  a  connecting  link  of  transition  to  an 
important  group  of  cases  with  bilateral  symptoms. 

Diplegia. 

A  number  of  different  pathological  conditions,  producing  clinically 
bilateral  symptoms,  are  included  in  this  group.  It  may  be  the  symptoms 
are  those  of — (1)  general  rigidity,  (2)  paraplegic  rigidity,  (3)  spastic 
rigidity,  (4)  spastic  diplegia  (bilateral  hemiplegia  with  rigidity),  (5)  general 
chorea,  (6)  bilateral  athetosis.  The  character  of  the  bilateral  sjnnptoms 
depend  upon  the  nature  and  extent  of  the  lesion.  Owing  to  the  injury 
being  usually  extensive  and  affecting  both  hemispheres,  the  mental 
condition  is  frequently  profoundly  affected,  and  the  patients  are  generally 
helpless  imbeciles  or  idiots.  The  affection  is  as  a  rule  the  result  of  con- 
genital prenatal  affections,  e.g.  porencephalon,  or  injmy  occurring  during 
the  short  period  between  intra-  and  extra-uterine  life.  Breech  presenta- 
tions, forceps  cases,  and  protracted  labours  can  frequently  be  assigned  as  the 
cause. 

Morbid  anatomy  and  pathology. — Sometimes  there  is  agenesis 
corticalis,  failure  of  development  of  the  convolutions  and  of  the  pyramidal 
system  of  fibres  in  the  brain  and  cord,  porencephaly,  or  foetal  meningo- 
encephalitis. The  bu-th  palsies  are  due  to  meningeal  ha;morrhage  (case  of 
M'Xutt),  resulting  in  chronic  meningo-encephalitis,  sclerosis,  cysts,  and 
partial  atrophy.  The  bleeding  in.  all  probability  usually  comes  from  a 
ruptm^ed  vein  during  the  asphyxial  condition.  Extra-uterine  acquired 
causes  may  be  exactly  the  same  as  those  of  infantile  hemiplegia,  only  less 
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frequently  met  with.  It  may  follow  infectious  fevers,  e.g.  I  have  lately 
seen  a  case  of  spastic  cerebral  diplegia  in  a  child  of  5.  The  history 
was  briefly  that  the  child  had  measles,  subsequently  fits,  but  was  not 
paralysed,  as  it  could  dance  to  the  barrel  organ  in  the  street ;  a  little 
later  it  took  whooping  cough,  and  was  suddenly  seized  with  con\Tilsions, 
unconsciousness,  and  fever,  from  which  it  recovered,  leaving  a  typical 
spastic  paraplegia.  Probably  this  was  due  to  meningeal  haemorrhage 
during  the  fits  of  coughing. 

Symptoms. — Xothing  may  be  noticed,  until  the  mother  finds  the 
child  is  unable  to  use  its  limbs  properly.  It  does  not  begin  to  walk  at 
the  proper  time,  and  on  examination  a  stiffness  of  the  limbs  may  be  noticed. 
The  rigidity  as  a  rule  is  more  marked  and  more  persistent  in  the  lower 
limbs,  and  there  is  frequently  adduction  spasm.  When  held  up  and  the 
legs  put  on  the  ground,  it  will  be  noticed  that  the  child  rests  on  the  tips 
of  the  toes  and  the  inner  surface  of  the  feet,  the  legs  being  crossed  or  the 
laiees  touching  one  another.  The  nutrition  of  the  muscles  is  usually 
unaffected.  Sometimes  the  child  can  neither  walk,  stand,  nor  sit.  Speech 
is  often  affected,  the  articulation  difficult  and  slow.  The  arms,  the  speech, 
and  the  mental  condition  may,  however,  undergo  considerable  improve- 
ment ;  the  legs,  on  the  other  hand,  maintain  their  spastic  condition  for  life. 
Associated  with  spastic  paraplegic  rigidity  there  may  be  general  spasm 
and  disorder  of  movement  of  the  upper  limbs,  so  that  the  case  may  be 
mistaken  for  hereditary  ataxy,  or  disseminated  sclerosis.  Some  of  the 
cases  looked  upon  as  congenital  chorea  are  probably  of  this  nature; 
strabismus  in  these  cases  is  frequently  met  with.  In  other  cases,  besides 
rigidity  of  the  lower  extremities  there  may  be  muscular  wasting  and 
trophic  disturbance ;  sometimes  there  is  bilateral  spastic  hemiplegia, 
muscular  paralysis,  with  contraction  and  atrophy  affecting  both  sides  of 
the  body,  but  perhaps  unequally.  Usually,  owing  to  the  extensive  lesion, 
there  is  marked  psychical  derangement,  but  as  a  rule  control  over  the 
sphincters  is  generally  acquired  earlier  than  in  other  cases  of  mental 
defect.  Another  very  remarkable  condition  is  bilateral  athetosis,  usually 
dating  from  infancy ;  cases  have  been  described  by  Osier  and  Massolongo, 
the  latter  describes  three  cases  in  a  family  of  five.  The  parents  were 
healthy,  and  had  no  hereditary  taint ;  the  disease  commenced  in  an 
identical  manner  in  each  case  at  the  age  of  7,  with  stuttering  and  loss 
of  control  over  the  tongue,  spastic  gait,  and  bilateral  athetosis,  affect- 
ing especially  the  hand ;'  as  each  child  grew  older  so  the  symptoms  pro- 
gressed. Oppenheim  has  described  two  cases,  mother  and  child,  of 
infantile  pseudo-bulbar  paralysis. 

Family  and  hereditary  forms  of  diplegia. — A  number  of  cases  of 
paralysis  occurring  in  members  of  the  same  family  and  of  different  types 
have  been  described ;  some  of  these  are  more  fully  described  in  the  section 
on  the  Spinal  Cord,  e.g.  hereditary  ataxy  and  ataxic  paraplegia. 

The  symptoms  of  these  diseases  depend  in  a  great  measure  upon  the 
systems  o'^f  neurons  that  are  affected.  We  shall  now  briefly  refer  to  a  few 
of  them.  A  severe  form  of  infantile  paralysis  of  cerebral  origin  associated 
with  blindness,  first  observed  by  Waren  Tay,  and  termed  by  Sachs,  who 
first  described  its  pathology,  amaurotic  family  idiocy.  Several  children 
of  the  same  family  or  having  blood  relationship,  with  no  history  of 
hereditary  s}^hilis  and  otherwise  normal,  are  affected  by  a  remarkable  and 
characteristic  group  of  symptoms,  which  run  a  rapid  coiu'se  and  terminate 
in  death  bv  marasmus  at  the  end  of  about  two  years.     These  cases  have 
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been  found  among  Jews.  Tliere  is  absence  of  mental  development,  and 
idiocy,  associated  with  a  progressive  amaurosis,  which  terminates  in 
complete  blindness  and  white  atrophy  of  the  optic  nerves,  more  or  less 
spastic  paralysis  of  the  extremities,  with  frequently  nystagmus  and 
strabismus.  Both  Sachs,  and  Kingdon  and  Eussell  have  described  the 
macroscopical  and  microscopical  changes  in  the  nervous  system.  As  there 
was  no  evidence  of  vascular  change,  or  of  inflammatory  processes,  w^e  must 
therefore  assume  that  the  disease  is  an  hereditary  failure  of  development, 
agenesis  corticalis,  as  it  is  termed  by  Sachs;  Eussell,  however,  thinks  that 
the  recent  degenerative  changes  are  of  toxic  origin.  Spastic  paraplegia  is 
usually  described  in  the  section  of  the  spinal  cord,  but  it  may  be  a  disease 
affecting  primarily  the  cerebral  pyramidal  neurons.  Frequently  members 
of  the  same  family  may  be  affected  by  spastic  paralysis,  often  associated 
with  nystagmus,  slow  scanning  speech,  and  mental  defects,  thus  resembhng 
hereditary  ataxy,  except  that  the  knee-jerks  are  present  or  increased,  and 
there  is  no  oscillation  in  the  gait. 

In  a  disease  described  by  Charcot  and  Marie,  very  similar  to  Fried- 
reich's disease,  there  are  all  these  symptoms  present ;  but,  besides,  there 
are  various  affections  of  the  ocular  muscles  and  visual  defects,  e.g.  ptosis, 
paralysis  of  the  external  rectus,  absence  of  pupil  reflexes,  colour  blind- 
ness, limitation  of  the  field  of  vision,  and  white  atrophy  of  the  discs. 
In  fact,  these  groups  are  closely  akin;  but  in  cerebello  heredo  ataxy 
there  is  no  scoliosis  and  no  club-foot,  and  optic  atrophy  is  common. 
In  hereditary  spastic  paraplegia  there  is  degeneration  of  the  cerebral 
neurons.  In  Charcot-^^Iarie  disease  there  is  associated  atrophy  of  the 
cerebellum. 

Prognosis  and  treatment. — As  infantile  cerebral  paralysis 
includes  an  "  oUa  podrida "  of  diseases,  and  since  most  of  them  come 
under  our  notice  when  the  mischief  has  been  done,  treatment  of  a  curative 
nature  can  seldom  be  applied ;  yet  in  a  well-marked  hemiplegia,  coming 
on  suddenly  in  an  infant,  with  the  possibility  of  meningeal  haemorrhage 
and  formation  of  a  blood  cyst  on  the  brain,  the  symptoms  might  well 
point  to  early  surgical  interference.  Cases  of  successful  trephining  have 
been  reported ;  but  as  a  rule  the  operation  is  resorted  to  when  too  late,  and 
the  brain  substance  has  been  destroyed  or  development  prevented.  More- 
over, epilepsy  has  usually  become  permanently  installed  in  most  of  these 
cases,  and  the  operation,  when  performed  wdth  the  object  of  preventing  or 
diminishing  the  fits,  fails. 

If  called  to  a  case  of  convulsions  in  an  infant,  more  severe  and  pro- 
tracted than  usual,  with  fever  and  other  symptoms  of  severe  constitutional 
disturbance,  it  is  advisable  not  to  forget  the  possibihty  of  oncoming 
paralysis.  Bromides,  or  even  inhalation  of  chloroform,  should  be  ad- 
ministered, if  the  former  fail  to  check  the  convulsions  (for  it  must  be 
remembered  that  a  venous  haemorrhage  is  more  likely  to  occur  in  the 
asphyxial  condition);  also  a  purge  should  be  given.  Birth  palsies  are 
usually  not  discovered  for  some  time,  but  difficult  and  prolonged  labour 
is  just  as  likely  to  give  rise  to  injury  by  venous  congestion  and  rupture, 
as  the  use  of  the  forceps ;  and  no  doubt  practitioners  have  been  unfairly 
blamed  for  using  these  instruments,  when  really  the  cause  was  the  condition 
which  necessitated  their  application.  Still,  unskilful  and  rough  use  of 
instruments  does  cause  brain  injury.  When  the  paralysis  is  established, 
not  much  can  be  done  by  medicines.  The  vis  meclicatrix  naturce,  aided 
by  massage  and  passive  movements,  good  feeding,  and  careful  hygienic 
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precautions,  such  as  open  air  exercise,  warm  salt  water  baths,  and,  if 
necessary,  surgical  measui'es  or  mechanical  contrivances  of  various  kinds, 
to  correct  the  deformities  and  contracture,  may  be  applied.  As  a  rule,  the 
leg  and  face  recover  in  great  measure,  and  the  aphasia  is  usually  not 
permanent ;  but  the  hand  and  arm  are  nearly  always  permanently  affected 
with  contracture  and  paralysis,  and  there  is  generally  wasting  and  mal- 
development,  not  unfrequently  associated  with  mobile  spasm.  Of  even 
more  importance  is  the  tendency  to  feeble-mindedness,  idiocy,  and 
imbecility,  associated  generally  with  unilateral  epileptiform  convulsions  or 
true  epilepsy,  which  is  obstinate  and  usually  does  not  admit  of  cure, 
although  remissions  and  periods  of  quiescence  do  occur  under  appropriate 
treatment.  Bromides,  as  a  rule,  are  useless  for  the  Jacksonian  epilepti- 
form convulsions.  These  patients  are  particularly  liable  to  constipation, 
and  if  this  be  not  prevented  by  laxatives  and  purgatives,  fits  are  more 
liable  to  occur.  Probably  the  best  thing  to  do  for  the  mental  condition  is 
to  place  the  child  in  a  special  institution  for  the  training  of  backward  and 
feeble-minded  children. 

F.  W.  MOTT. 

CEEEBEAL   TUMOUES. 
Syn.,  Ger.,  Gehirngeschwulste  ;  Er.,  Tumeurs  cSr^rales. 

Etiology. — The  cause  of  cerebral  tumours  is  as  a  rule  unknown, 
except  that  of  the  syphilitic,  tuberculous,  and  parasitic  cyst  varieties. 

There  are,  however,  a  number  of  tumours  of  which  glioma  is  the 
commonest,  which  commence  in  epiblastic  structures ;  and  these,  together 
with  other  primary  forms,  are  due  to  developmental  causes  as  yet  little 
understood.  Cerebral  tumour  is  not  an  infrequent  cause  of  death;  for, 
according  to  Starr,  about  one  case  in  120  is  met  with  upon  the  post- 
mortem table  of  hospitals.  Tumour  is  met  with  most  frequently  in 
early  and  middle  life ;  it  is  twice  as  frequent  in  males  as  in  females,  and 
of  all  the  cases  of  cerebral  tumour  more  than  one-half  are  tuberculous. 
Excepting  syphilis  and  tubercle,  the  other  forms  of  primary  tumour  may 
develop  in  apparently  healthy  persons,  although  frequently  there  is  a 
history  of  a  blow  on  the  head  or  local  injury.  It  may  be  that  the  blow 
merely  excites  inflammatory  change  in  the  tissue  around  a  growth  which 
is  more  or  less  latent,  e.g.  tuberculous  deposit. 

Morbid  anatomy.  —  Gliomata. — The  starting  point  of  these 
tumours  is  neui^ogha,  the  supporting  structure  of  the  central  nervous 
system;  they  develop  more  frequently  in  the  brain  than  in  the  spinal 
cord,  and  consist  of  cells  and  fibres  which  cannot  be  distmguished  from 
the  normal  glia  tissue,  and  therefore  the  morbid  growth  appears  to_  be 
an  active  formative  proHf eration  of  this  tissue ;  it  is  usually  infiltrating, 
has  no  defined  border,  and  causes  increase  of  size  in  the  portion 
of  brain  aff'ected.  Transverse  sections  of  ghomatous  brain  appear  grey 
or  greyish  red;  the  substance  is  soft  and  usually  very  vascular;  the 
dilated  vessels  frequently  give  way,  causing  hEemorrhage  and  producing 
important  clinical  symptoms.  The  growth  does  not  necessarily  destroy 
the  brain  substance,"' for  frequently  the  nerve  fibres,  being  merely  pushed 
aside,  retain  their  conducting  power.  This  form  of  growth  is  most 
frequently  met  with  in  the  cortex  cerebri  and  in  the  white  substance  of 
the   centrum  ovale,  but  also  in  the  cerebellum,  central  gangha,  pons,  or 
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medulla.  In  nine  cases  out  of  ten  the  gliomatous  tumour  is  solitary, 
and  it  is  rarely  adherent  to  the  dura  mater. 

Sarcomata  seldom  arise  in  the  brain  substance,  since  they  are  of  meso- 
blastic  origin.  Primary  sarcomata  commence  in  the  fibrous  structures  of 
surrounding  tissues,  for  example,  in  the  membranes  of  the  brain,  in  the  dura 
mater,  in  the  periosteum  of  the  cranial  bones,  and  in  the  bones  themselves, 
especially  of  the  base  of  the  skull.  They  may  be  hard  or  soft,  generally 
nodular,  and  they  may  consist  of  round  cells  or  spindle  cells ;  sometimes 
they  are  slow  growing  and  fibrous,  and  frequently  contain  cysts  from 
myxomatous  degeneration.  Earely  chondro-sarcomata  or  myxochondro- 
sarcomata  are  met  with.  Metastatic  deposits  of  sarcoma  may  occur  in  the 
brain. 

Syphilomata. — These  are  described  in  the  section  on  "  Brain  Syphilis." 

Tubercle. — This  form  of  tumour  may  be  solitary,  but,  as  a  rule,  like 
the  tumours  due  to  syphilis,  it  is  multiple,  and  may  vary  in  size  from  a  pea 
to  a  filbert  or  chestnut.  Tuberculous  tumours  are  most  frequently  met 
with,  according  to  Gowers,  in  (1)  the  cerebellum,  (2)  the  cortex,  (3)  the  pons. 
On  transverse  section,  they  have  a  sharply-defined  border,  and  a  yellow 
caseous  appearance ;  they  consist  of  granulation  tissue,  undergoing  necrotic 
changes  in  the  centre.  To  the  naked  eye  they  closely  resemble  gummata ; 
but  microscopically  they  are  distinguishable  by  the  presence  of  tubercle 
bacilli,  which  are  frequently  found  in  giant  cells.  They  occur  especially 
in  children,  and  frequently  give  rise  to  hydrocephalus. 

Carcinoma  is  nearly  always  secondary,  and  in  the  cases  I  have  seen 
the  primary  growth  has  been  usually  in  the  mammary  gland ;  this  form  is 
multiple,  and  grows  rapidly. 

Rare  forms  of  tumour. — Psammomata  are  slow  growing,  and  as  a 
rule  do  not  produce  the  general  symptoms  of  intracranial  pressure.  I  have 
seen  numerous  cases  of  slow  growing  tumours  upon  the  post-mortem 
table  in  patients  who  were  classed  as  epileptic  dements  in  the  asylums. 
These  tumours  are  endothehomata  or  fibromata;  they  contain  a  number  of 
bodies  like  bird's-nest  cells,  which  consist  of  calcareous  concretions.  They 
grate  on  section,  and  are  usually  very  tough,  not  vascular ;  some  of  them 
appear  to  spring  from  the  Pacchionian  bodies,  and  I  have  seen  them  as 
large  as  a  Tangerine  orange.  They  are  circumscribed,  and  indent,  but  do 
not  infiltrate  the  subjacent  brain  tissue,  and  are  therefore  quite  capable 
of  removal.  Cholesteatomata,  angio-sarcomata,  angiomata,  dermoid  cysts, 
cysts  of  the  choroid  plexus,  and  other  growths,  e.g.  tumours  of  the 
hypophysis  cerebri,  are  in  rare  cases  met  with. 

Parasitic  cysts  {Ecliinococci  and  cysticerci). — The  former  are  common 
in  Australia,  and  occasionally  occur  in  England ;  the  latter  are  uncommon 
in  this  country,  but  are  frequently  met  with  in  Germany  and  on  the 
continent. 

The  pathological  effects  of  tumours  are  direct  irritation  or  destruction 
of  nervous  elements ;  increased  intracranial  pressure. 

Symptoms. — The  general  clinical  phenomena  of  tumours  are  due 
to  increased  intracranial  pressure  and  irritation.  As  a  rule  the  general 
symptoms  precede  the  local,  and  the  onset  of  both  is  slow  and  gradual ; 
sometimes  the  symptoms  have  been  so  ill-defined  as  to  have  been  overlooked 
during  life,  and  the  condition  has  only  been  discovered  post-mortem. 

General  S3miptoms. — Headache  is  one  of  the  earliest,  most  constant, 
and  most  distressing  of  symptoms,  and  is  due  to  increased  intra- 
cranial   pressure;    it    may   be   dull,  aching    continuously,   affecting    the 
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whole  head,  and  exaggerated  by  every  forced  act  of  expiration  such  as 
coughing  or  sneezing.  This  general  pain  may  be  associated  with  very 
acute,  excruciating,  burning  local  pain,  due  to  meningeal  irritation. 
Frequently  the  principal  seat  of  the  pain  is  the  region  of  the  tumour,  but 
by  no  means  is  this  always  the  case.  There  is  often  local  tenderness 
on  deep  pressure  or  percussion.  In  the  case  of  syphilis,  the  pain  is 
worse  at  night,  and  not  infrequently  awakens  the  patient  at  a  particular 
hour.  Macewen  has  pointed  out  that  the  note  obtained  by  percussion 
over  the  seat  of  the  tumour  is  high-pitched  and  somewhat  resonant. 
Headache  usually  persists  throughout  the  disease,  and  even  in  the 
stuporose  condition  the  patient  groans  and  puts  his  hands  to  his  head, 
from  which  it  may  be  inferred  that  there  is  still  agonising  pain. 

Ophthalmoscoinc  changes. — One  of  the  most  important  clinical  symp- 
toms of  cerebral  tumours  is  optic  neuritis.  It  occurs  before  the  death 
of  the  patient  in  at  least  four-fifths  of  the  cases,  is  generally  bilateral, 
but  usually  one  eye  is  affected  more  than  the  other.  It  may  be  present 
without  the  patient  complaining  of  affection  of  sight ;  though  sometimes 
there  is  amblyopia.  It  is  less  frequently  present  when  the  tumour  is 
situated  in  the  membranes  than  when  the  brain  tissue  is  involved.  The 
intensity  of  optic  neuritis  depends  upon  the  seat  and  rapidity  of  the  growth 
of  the  tumour,  rather  than  upon  its  size. 

The  cause  of  changes  in  the  fundus,  which  English  authorities  speak 
of  as  optic  neuritis  and  German  as  Stauung's  papille,  or  choked  disc, 
is  a  matter  of  dispute.  There  are  three  views  —  (1)  That  it  is  due  to 
irritation  and  inflammation  of  the  sheath  of  the  optic  nerve,  produced 
either  by  irritation  arising  from  substances  contained  in  the  cerebro- 
spinal fluid  of  the  sheath  of  the  optic  nerve,  or  by  direct  extension  of 
meningitis.  (2)  That  it  is  due  to  obstruction  of  the  outflow  of  venous 
blood  from  the  ophthalmic  vein,  by  the  increased  intracranial  pressure 
on  the  cavernous  sinus ;  but  this  theory  of  von  Graefe  has  been  disproved 
by  the  fact  that  a  free  anastomosis  occurs  between  the  ophthalmic  and 
facial  veins.  (3)  That  the  intracranial  pressure  interferes  with  the 
return  of  lymph  from  the  sheath  of  the  optic  nerve,  causing  oedema 
and  swelling  of  the  disc.  Gowers  seems  to  think  that  a  combination 
of  causes  may  be  in  operation.  No  doubt  stasis  in  the  veins  would 
soon  be  followed  by  exudation  and  leucocytic  migration,  and  then  all 
the  appearances  of  inflammation  would  be  produced.  In  many  cases  of 
tumour,  an  ampullary  swelhng  has  been  observed  where  the  sheath  is  weak 
at  the  entrance  to  the  eyeball;  but  it  is  often  absent  even  in  acute  cases. 

Vomiting  is  a  frequent  but  not  constant  symptom ;  it  is,  however,  one 
'■of  the  earliest  and  most  persistent,  and  is  frequently  associated  with  giddi- 
ness ;  it  may  come  on  when  there  is  no  food  in  the  stomach,  especially  when 
the  headache  has  been  severe.  If  the  vertigo  is  very  severe,  it  points  to 
cerebellar  disease ;  in  fact,  vomiting  and  vertigo  are  both  more  liable  to 
occur  in  a  severe  form,  when  the  tumour  is  situated  about  the  base  of  the 
brain. 

Infrequent  pulse,  50  to  60,  is  often  met  with,  and  is  due  probably  to 
increased  intracranial  pressure. 

Faintingfits  and  apoidectic  seizures  produced  by  haemorrhage  may  occur, 
causing  sudden  increase  of  intracranial  pressure. 

Epileptiform  convulsions. — This  symptom  is  often  absent.  When  pre- 
sent, it  indicates  affection  of  the  central  convolutions;  the  convulsions 
are  Jacksonian  in  type,  unilateral,  and  frequently  followed  by  loss  of 
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consciousness,  usually  preceded  by  a  tingling  and  numbness  of  the  skin  of 
the  parts  in  which  the  muscular  tonic  and  clonic  spasms  commence.  The 
convulsions  spread  in  a  definite  march,  but  after  a  long  time,  in  slow 
growing  tumours  (as  Oppenheim  has  pointed  out,  and  this  I  can  verify 
from  experience),  symptoms  like  idiopathic  epilepsy  may  occur. 

Psychical  symptoms. — The  expression  of  the  patient  is  often  charac- 
teristic of  a  profound  mental  change.  There  is  a  dull,  heavy,  drowsy, 
or  stuporose  expression,  the  speech  is  slow,  and  sometimes  slurred  and 
confluent;  the  reaction  time  in  answering  questions  is  much  prolonged; 
there  is  loss  of  memory  of  recent  events,  and  sometimes  delusions  and 
hallucinations,  and  even  no  idea  of  time  or  place.  Sometimes  tumours  are 
associated  with  symptoms  which  may  be  mistaken  for  hysteria. 

General  wasting  and  bodily  weakness  occurs,  partly  due  to  the  vomiting, 
the  pain,  want  of  sleep,  and  the  knowledge  too  often  of  a  fatal  and 
incurable  disease ;  producing  a  marked  depression  of  the  metabolism  of  the 
whole  body,  which  in  a  measure  is  increased  by  auto-intoxication,  brought 
about  by  obstinate  constipation. 

General  convulsions,  resembling  true  epilepsy,  or  attacks  of  brief  loss 
of  consciousness,  resembling  petit  tnal,  may  occur  in  tumours  of  various 
situations  having  no  special  localising  significance ;  and  in  the  early  stage 
of  cortical  tumours,  general  convulsions  may  occur  which  are  afterwards 
replaced  by  unilateral  fits. 

Regional  or  focal  symptoms. — Focal  symptoms  are  caused  either 
by  direct  or  indirect  involvement  of  structures  with  particular  functions. 
The  tumour  may  produce  irritative  phenomena,  e.g.  convulsions,  or  it 
may  cause  loss  or  impairment  of  function  by  destruction  of  the  nervous 
elements. 

Tumours  of  the  hemispheres. — The  central  convolutions  of  the  Eolandic 
region  of  the  cortex  may  be  the  seat  of  the  tumour,  and  produce  two 
classes  of  localising  symptoms — (a)  irritative,  (5)  destructive.  The  former 
are  characterised  by  unilateral  convulsions,  frequently  commencing  by  a 
numbness  and  tingling  in  the  skin,  and  accompanying  or  following  the 
tonic- and  clonic  spasm  in  the  muscles  of  the  part;  the  exact  determina- 
tion of  the  seat  of  the  numbness  and  tingling,  and  where  the  muscular 
spasm  commences,  is  an  important  indication  for  localising  the  seat  of  the 
tumour.  The  march  of  the  fit  is  also  of  great  importance  to  observe,  for 
it  will  always  commence  in  the  same  region  and  spread  in  the  same  way ; 
e.g.  it  may  begin  in  the  face,  indicating  involvement  of  the  lower  portions 
of  the  Eolandic  region ;  in  the  fingers,  w^ist,  thumb,  or  shoulder,  indicat- 
ing the  middle  portion ;  or  in  the  toes,  ankle,  or  leg,  indicating  the  upper 
portion  of  the  central  convolutions.  The  clonic  spasms  usually  spread 
over  the  whole  half  of  the  body,  and  may  extend  to  the  other  side  and 
become  general.  Consciousness  may  remain  throughout  the  fit  or  at  least 
at  the  commencement.  It  is  usually  best  if  the  fit  spreads  to  the  other 
side.  It  is  important  to  determine  the  state  of  the  part  after  the  con- 
vulsion, and  to  note  whether  there  is  paresis  or  anaesthesia.  Destructive 
lesions  produce  hemiplegia ;  but  usually  this  commences  with  monoplegia 
of  face,  arm,  or  leg,  and  then  paresis  of  the  other  parts,  which  eventually 
may  cause  a  complete  hemiplegia,  as  the  nervous  structures  presiding  over 
voluntary  movements  are  successively  destroyed.  Partial  or  complete 
aphasia  may  occur  if  Broca's  convolution  or  the  auditory  word  centre  be 
involved. 

Prefrontal  region. — Bruns  has  pointed  out  that  tumours  of  the  frontal 
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lobe  often  cause  ataxy  of  a  cerebellar  type,  and  thus  tend  to  simulate 
cerebellar  tumours ;  but  frontal  ataxia  is  often  associated  with  hemiparesis, 
monoparesis,  or  partial  aphasia ;  optic  neuritis  occurs  later  in  the  course  of 
the  disease,  and  mental  dulness,  stupor,  and  even  appearances  resembhng 
imbecility,  are  early  symptoms. 

Farieto-occijntal  region. — Tumours  may  attain  a  considerable  size  in 
this  region,  without  producing  definite  localising  symptoms.  Sometimes 
word-blindness  and  mind-blindness  may  occur  when  the  left  hemisphere  is 
involved.  If  the  occipital  lobe  be  destroyed,  hemianopsy  would  be  the 
result. 

Temporal  lobe. — Tumours  of  the  temporal  lobe  often  cause  no  definite 
localising  symptoms,  but  if  on  the  left  side  it  is  possible  for  word-deafness 
to  arise. 

Basal  ganglia. — Tumours  in  the  corpus  striatum  may  occur  without 
producing  any  definite  symptoms ;  but  hemiplegic  symptoms  may  occur 
from  direct  or  indirect  involvement  of  the  internal  capsule.  Tumours  of 
the  optic  thalamus  may,  however,  be  associated  with  hemiansesthesia  and 
hemianopsy,  from  involvement  of  the  optic  radiations.  Tumours  in  the 
neighbourhood  of  the  third  ventricle  may  present  no  definite  localising 
symptoms,  but  the  general  symptoms  may  be  very  manifest,  such  as 
■amaurosis,  headache,  dulness,  hebetude,  and  vomiting  (often  pronounced)  ; 
it  is  said  that  these  symptoms  are  due  to  increase  of  intracranial  pressure 
from  compression  of  the  veins  of  Galen  and  distension  of  the  ventricles  of 
the  brain.  Three  cases  of  tumour  of  the  third  ventricle  have  recently 
come  under  my  observation.  They  presented  symptoms  which  could 
best  be  explained  by  supposing  that  accumulation  of  fluid  in  the  ventricles 
was  the  cause.  The  main  symptoms  were  recurrent  attacks  of  drowsy 
stupor  which  sometimes  deepened  to  coma,  preceded  by  restlessness  and 
sometimes  by  convulsions,  general  paresis,  dementia^  and  optic  neuritis. 

Cerebellum. — The  symptoms  of  tumours  in  this  situation  are  ataxy, 
'Characterised  by  a  pecuHar  oscillating  gait,  nystagmus,  vertigo,  and  tendency 
to  fall  in  one  direction,  muscular  weakness  on  the  same  side  as  the,  lobe  of 
the  cerebellum  affected,  headache  (especially  over  the  back  of  the  head), 
combined  with  rigidity  of  the  neck.  Vomiting  and  slow  pulse  usually 
occur;  and  whereas  optic  neuritis  develops  early  and  is  very  marked, 
mental  symptoms  in  the  form  of  apathy,  dulness,  and  stupor  develop 
late  according  to  Bruns,  affording  thus  a  contra-distinction  to  frontal 
tumours. 

,  Tumours  at  the  base  of  the  brain  are  frequently  met  with,  and  they  are 
usually  syphilitic,  tuberculous,  or  sarcomatous,  and  other  growths  spring- 
ing from  the  periosteum  or  bones  of  the  skull.  The  cranial  nerves  are 
especially  liable  to  be  affected,  and  particularly  the  nerves  to  the  eye 
muscles,  producing  strabismus,  ptosis,  or  diplopia.  The  optic  tract  may 
l)e  compressed  and  cause  hemianopsy,  or  there  may  be  pressure  on  one 
optic  nerve,  when  there  will  exist  unilateral  symptoms  and  changes  in  the 
fundus ;  or  the  chiasma  may  be  pressed  upon,  as  in  tumours  of  the 
hypophysis  cerebri,  and  there  will  be  bitemporal  hemianopsy.  The  fifth 
nerve  may  be  involved,  causing  anaesthesia  of  the  face,  loss  of  taste  and 
smell  on  one  side,  and  perhaps  sloughing  of  the  cornea.  The  facial  nerve 
may  be  involved  and  give  rise  to  peripheral  facial  paralysis,  and  the 
muscles  of  the  upper  part  of  the  face  will  be  involved  as  well  as  the  lower, 
the  eye  will  remain  open  in  sleep,  and  the  muscles  will  show  quantitative 
•and   qualitative   changes  in  the  electrical  reactions.      Frequently,  from 
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pressure  upon  the  crus,  pons,  or  medulla,  there  may  be  weakness  or 
paralysis  of  the  extremities. 

Crus  cerebri  or  corpora  quadrigemina. — The  origin  of  the  third  nerve 
is  very  liable  to  be  involved  by  tumours,  and  if  there  is  the  syndroma 
of  Weber,  namely,  paralysis  of  the  motor  oculi  of  one  side  and  complete 
hemiplegia  of  face,  tongue,  and  limbs  of  the  opposite  side,  the  diagnosis 
is  easy.  If  the  corpora  quadrigemina  are  involved,  there  is  nystagmus, 
ataxy,  and  generally  loss  of  pupil  reaction. 

Pons  and  medidla. — The  symptoms  of  a  tumour  here  depend  upon 
involvement  of  the  afferent  and  efferent  projection  systems,  with  generally 
one  or  more  of  the  cranial  nerves,  e.g.  the  facial  or  the  fifth  of  one  side  is 
paralysed,  associated  with  loss  of  power  in  the  limbs ;  if  of  the  opposite 
side,  it  is  termed  alternate  paralysis,  For  further  particulars  concerning 
regional  diagnosis  in  organic  diseases  of  the  brain,  see  the  special  chapter, 
p.  655. 

Diagnosis. — Three  points  must  be  considered — (1)  Is  the  case  one  of 
cerebral  tumour  ?  (2)  Where  is  it  situated  ?  (3)  What  is  its  probable 
nature  ?  The  first  question  can  probably  be  answered  in  the  affirmative  when 
there  is  headache,  vomiting,  optic  neuritis,  and  slow  pulse.  The  second 
necessitates  a  consideration  of  the  localising  symptoms  already  discussed ; 
and  the  third  may  be  sometimes  correctly  diagnosed  or  guessed  at  by 
considering  the  history  of  the  onset,  progress,  previous  health,  sex,  and 
age  of  the  patient.  The  diseases  for  which  cerebral  tumours  might  be 
mistaken  are — (1)  cerebral  abscess,  (2)  hysteria,  (3)  general  paralysis, 
(4)  meningitis,  (5)  uraemia,  (6)  disseminated  sclerosis.  The  optic  neuritis 
of  cerebral  tumour  is  generally  much  more  pronounced  than  in  cerebral 
abscess  or  meningitis ;  moreover,  other  symptoms  would  help  the  diagnosis, 
such  as  the  existence  of  ear  disease  and  pyrexia.  Certain  cases  of  chronic 
basic  meningitis  may  closely  resemble  cerebral  tumour,  likewise  chronic 
hydrocephalus ;  and  the  cerebral  symptoms  which  sometimes  occur  in  lead 
poisoning,  namely,  headache,  optic  neuritis,  delirium  and  convulsions, 
might  lead  to  a  mistaken  diagnosis. 

Prognosis. — If  we  can  exclude  the  possibility  of  syphilis,  the  prognosis 
is  most  unfavourable.  As  a  general  rule,  death  takes  place  in  one  or  two 
years.  Occasionally  tuberculous  tumours  become  stationary ;  but  in  other 
tumours,  when  once  the  symptoms  have  become  pronounced,  death  usually 
takes  place  from  exhaustion,  coma,  or  intercurrent  disease  in  a  comparat- 
ively short  time,  but  death  may  sometimes  be  quite  sudden  and  un- 
expected. Fibromata  and  endotheliomata,  with  calcareous  concretions 
springing  from  the  dura  mater,  are  apparently  much  more  chronic  in 
their  course.     I  have  seen  cases  which  have  lasted  for  very  many  years. 

Treatment. — General  management. — It  is  well  in  all  cases  to  try 
mercurial  inunction  and  large  doses  of  iodide  of  potassium,  upon  the 
chance  that  the  tumour  may  be  syphilitic,  even  if  the  patient  denies  that 
he  has  had  the  disease.  In  some  cases  I  have  found  mercurial  inunction 
over  the  painful  spot  in  the  head  has  given  relief.  Allen  Starr  has  found 
that  large  doses  of  iodide  of  potassium  give  relief  in  non-syphilitic  growths ; 
possibly  it  relieves  intracranial  pressure.  Liq.  arsenicalis  may  be  tried,  and 
if  the  tumour  is,  as  in  all  probability,  tuberculous,  cod-liver  oil  and  tonics ; 
for  the  relief  of  the  pain,  morphine  often  must  be  given  hypodermically ; 
and  opium  smoking  might  be  tried.  Gowers  recommends  cannabis 
indica  as  a  narcotic.  The  pain  sometimes  is  relieved  by  antipyrine  and 
phenacetin,  but  as  a  rule  these  are  not  so  efficient  as  morphine.    Leeches  or 


DISEASES  OF  THE  BRAIN.  737 

ice-bags  to  the  painful  part,  accompanied  by  hot  bottles  to  the  feet  and 
purgatives,  may  tend  to  relieve  intracranial  pressure,  by  drawing  the 
blood  from  the  head.  The  convulsions  as  a  rule  are  not  much  relieved  by 
bromides  ;  chloral  appears  to  be  more  effective,  and  chloroform  inhalations 
in  some  cases  have  to  be  resorted  to.  The  vomiting  may  be  most  trouble- 
some, and  may  necessitate  feeding  by  the  bowel ;  ice  can  be  sucked,  opium 
given,  and  rest  in  bed  upon  the  back  should  be  enjoined. 

Operative  measures. — In  1885,  Hughes  Bennett  and  Godlee  first 
removed  a  cerebral  tumour ;  since  then  the  operation  has  been  performed 
successfully  by  Macewen,  Horsley,  and  many  others.  The  results,  however, 
are  not  so  satisfactory  as  at  first  this  branch  of  surgery  promised.  Many 
patients  die  of  shock ;  in  few  cases  only  can  the  tumour  be  removed  without 
risk  of  return ;  often  the  patient  is  left  paralysed  or  speechless  or  mentally 
afflicted;  if  the  wound  becomes  septic,  hernia  cerebri  is  very  likely  to 
occur,  also  meningitis.  In  making  up  one's  mind  to  recommend  operation, 
we  should  be  guided  by  the  following  considerations  :■ — (1)  That,  according 
to  Allen  Starr,  only  7  per  cent,  of  cerebral  tumours  are  suitable  for  opera- 
tion. (2)  Are  we  sure  of  correct  localisation  ?  When  the  tumour  is  in  the 
Eolandic  region,  it  can  usually  be  localised  by  the  character  of  the  con- 
vulsions or  paralysis,  and  if  the  classical  symptoms  of  tumour  are  present 
it  is  better  to  operate  at  once.  In  some  cases,  even  if  there  is  not  much 
chance  of  removal  of  the  tumour,  surgical  interference  may  relieve  intra- 
cranial pressure,  and  many  of  the  distressing  general  symptoms  arising 
therefrom ;  the  optic  neuritis  may  rapidly  subside  and  post-neuritic  atrophy 
and  blindness  thus  be  prevented.  Allen  Starr,  who  has  made  an  exhaustive 
study  of  this  subject,  very  properly  says  "  that  it  is  essential  to  success  that 
these  operations  should  be  done  in  a  hospital,  and  should  be  done  only  by 
those  who  have  had  considerable  practice  in  the  performance  of  these  opera- 
tions, both  upon  the  cadaver  and  the  living  subject.  In  this  way  delay  is 
avoided ;  shock,  which  is  the  most  dreaded  feature,  is  obviated  ;  and  the 
many  complicating  accidents  of  haemorrhage,  etc.,  are  more  skilfully  met." 

F.  W.  MOTT. 


BEAIN   SYPHILIS. 
Byn.,  Ger.,  Geliirn- Syphilis ;  Fr.,  SyiMlis  c&Shrale. 

Syphilis  is  one  of  the  most  important  factors  in  the  production  of 
organic  disease  of  the  brain.  The  virus  appears  to  act  in  two  ways — 
(1)  directly  upon  the  blood  vessels,  membranes,  and  connective  tissues 
generally,  with  secondary  destructive  changes  in  the  nervous  tissue — a 
true  specific  inflammation;  (2)  by  a  direct  influence  upon  the  vitahty 
and  durability  of  the  neurons  themselves,  producing  systemic  degenerat- 
ive changes,  of  which  general  paralysis  and  tabes  dorsahs  are  by  far 
the  mosf  common  and  important,  these  are  spoken  of  frequently  as 
parasyphilitic  (Fournier),  and  are  treated  of  elsewhere. 

Brain  disease  is  among  the  common  sequelte  of  syphilis,  and,  according 
to  Hjellman,  about  2  per  cent,  of  all  the  cases  of  syphilis,  excluding  para- 
syphilitic disease,  are  followed  by  brain  lesions.  A  frequent  result  is  an 
inflammation  of  the  arteries,  especially  about  the  base,  causing  softening 
by  occlusion  through  the  specific  inflammation,  or  more  often  by  the 
secondary  thrombosis.  This  arterial  affection  was  recognised  by  Morgagni, 
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but  did  not  attract  general  attention  until  the  classical  paper  written  by 
Heubner  in  1874  appeared;  although  numerous  physicians  had  already 
described  the  morbid  anatomy,  and  Clifford  Allbutt  had  elaborated  the 
microscopical  anatomy. 

Another  very  common  result  of  syphilis  is  a  local  or  general  inflamma- 
tion of  the  membranes,  gummatous  meningitis,  and  the  formation  of 
neoplastic  deposits  (gummata)  on  the  surface  or  in  the  substance  of  the 
brain.  Each  of  these  cerebral  forms  of  the  disease  may  produce  most  varied 
symptoms:  partial  or  complete  occlusion  of  the  vessels  may  cut  off  the 
blood  supply  from  various  portions  of  the  brain,  causing  softening  and  loss 
of  function  (if  there  is  complete  occlusion),  and  disturbance  of  function, 
temporary  or  permanent,  according  as  to  whether  there  is  compensatory 
supply  of  blood  to  the  part  by  other  vessels  or  not.  "With  this  condition 
alone  it  can  readily  be  understood  how  protean  in  its  aspect  this  disease 
may  become,  when  we  consider  the  varied  special  functions  of  different 
portions  of  the  brain.  This  disease  of  the  arteries  may  exist  alone  without 
any  symptoms  of  cerebral  irritation  or  increased  intracranial  pressure — 
conditions  which  are  met  with  respectively  in  the  two  next  varieties. 

When  the  membranes  are  affected  by  the  inflammatory  process,  the 
vessels  are  generally  also  affected ;  but  not  necessarily,  so  that  we  may  have 
a  combination  of  the  effects  of  cerebral  softening  and  vascular  occlusion  with 
cortical  irritation  or  cranial  nerve  paralysis  from  gummatous  meningitis. 
The  irritation  phenomena  are  pain  in  the  head,  specially  worse  at  night, 
sometimes  vomiting  and  convulsions,  and  other  irritative  phenomena, 
according  to  the  situation  of  the  lesion.  Owing  to  the  predilection  with 
which  the  base  of  the  brain  is  affected,  paralysis  of  the  cranial  nerves  is 
one  of  the  most  common  results.  The  meningitis,  in  rare  cases,  may 
extend  to  the  whole  cerebro-spinal  axis. 

Lastly,  there  is  besides  irritative  phenomena,  increased  intracranial 
pressure,  owing  to  the  formation  of  syphilitic  deposits  in  the  membranes 
extending  into  the  brain  substance,  producing  gummatous  tumour  or 
tumours. 

Etiology. — Organic  brain  disease  from  sj^Dhilis  may  appear  at  any 
time  from  three  months  after  infection  to  as  long  as  twenty-five  or  even 
more  years.  Formerly  it  was  believed  that  the  disease  was  essentially  a 
tertiary  lesion ;  but  one  now  knows  that  it  frequently  occurs  within  the 
first  year  after  infection.  In  forty  cases  which  have  come  under  my 
observation,  of  which  a  history  of  syphilis  and  the  time  which  has  elapsed 
between  the  onset  of  the  cerebral  symptoms  and  the  existence  of  the 
primary  sore  has  been  determined,  it  was  found  that  four  occurred  in  the 
first  year,  seven  in  the  second  year,  six  in  the  third  year,  and  three  in  the 
fourth  year,  and  the  remainder  at  subsequent  periods.  One  case  occurred 
within  six  months,  and  some  of  the  severest  cases  were  those  which 
occurred  within  the  first  few  years. 

Sex  and  age. — The  disease  affects  particularly  males  between  20 
and  45  years  of  age,  because  syphilis  is  more  common  in  men,  and  because 
during  this  period  of  life  infection  is  more  likely  to  take  place. 

Heredity. — Families  in  whom  there  has  been  no  trace  of  syphilis 
are  probably  more  prone  to  severe  sequelse,  owing  to  lack  of  immunity ; 
and  hereditary  predisposition  seems  to  play  a  part.  I  have  had  under 
my  care  two  brothers,  who,  at  nearly  the  same  period  after  infection, 
developed  almost  identical  symptoms  of  a  cerebral  gumma;  both  were 
treated  with  antisyphilitic  remedies,  and  made  good  recoveries. 
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He  has  also  seen  cases  of  severe  cerebral  syphilis  follow  blows  on  the 
head,  exposure  to  the  sun,  mental  excitement,  excesses  in  Baccho  et  venere, 
chronic  lead  poisoning,  each  of  which  in  the  respective  cases  appeared  to 
be  an  exciting  or  predisposing  factor.  Of  all  the  factors,  however,  which 
predispose  to  brain  disease,  lack  of  treatment  or  insufficiency  of  the  same 
appears  to  be  the  most  important.  In  my  experience  at  the  London 
County  Asylums,  where  a  large  number  of  patients  are  admitted  suffering 
with  cerebral  symptoms,  few  seem  to  have  been  adequately  treated. 
I  have,  however,  met  with  several  cases  which  have  been  treated  from 
the  very  first,  and  yet  severe  cerebral  syphilis  has  occurred.  Barlow 
pointed  out  that  the  subjects  of  congenital  syphilis  are  also  liable  to  brain 
disease,  and  present  similar,  although  not  absolutely  the  same,  clinical 
phenomena  as  in  the  acquired  form.  Seeing  that  syphilis  is  more  common 
in  cities  and  large  towns,  this  form  of  brain  disease  is  much  more  frequently 
met  with  in  urban  than  rural  populations. 

Morbid  anatomy.— The  virus  of  syphihs  affects  the  mesoblastic 
structures  of  the  brain,  and  produces  a  round-celled  infiltration  of  the 
membranes,  which  may  form  a  superficial,  colloidal,  or  gelatinous  layer, 
or  a  deposit  in  the  form  of  a  node  or  nodule,  or  multiple  nodes  or  nodules, 
and  this  round-celled  infiltration  may  extend  from  the  surface  into  the 
substance  of  the  brain  along  the  course  of  the  vessels,  or  into  the  fissures, 
filling  them  up  with  a  gummy  mass.  It  is  probable,  as  Wilks  pointed  out, 
that  gummata  do  not  begin  primarily  in  the  substance  of  the  brain,  but 
are  extensions  of  the  neoplastic  formation  from  the  surface  along  the 
vessels. 

Naked  -  eye  appearances.  —  The  membranes  thus  affected  appear 
thickened  locally  or  generally,  the  condition  depending  upon  the  age  of  the 
process.  If  it  is  of  recent  origin,  the  inflammatory  deposit  may  be  soft  and 
gelatinous,  or  greyish  red,  or  of  a  yellowish  colour ;  if  of  some  standing,  the 
inflammatory  process  may  have  gone  on  to  the  formation  of  scar  tissue. 
Should  the  granulation  tissue  form  a  tumour  on  the  surface  or  in  the 
substance  of  the  brain,  a  gumma  as  distinguished  from  superficial  gum- 
matous meningitis  occurs ;  which,  on  cutting  into,  frequently  presents  in 
the  centre  or  in  some  part  of  it  a  yellow  appearance  due  to  caseation,  the 
surrounding  parts  being  grey  or  greyish  red,  soft  and  vascular.  Gmnmatous 
tumours  may  vary  in  size  from  a  cherry-stone  to  a  pigeon's  egg. 

Gummata  are  particularly  common  about  the  base  of  the  brain  in  the 
neighbourhood  of  the  optic  chiasma,  but  they  may  occur  in  any  part,  and 
the  writer  has  seen  them  involve  the  dura  mater  and  erode  the  skull, 
projecting  through  externally.  The  gumma  belongs  to  the  granulation 
tumours  (Virchow),  and  one  may  find  in  a  single  tumour  all  stages  of 
the  process,  from  the  formation  of  the  new  tissue  to  caseation  and 
cicatricial  connective  tissue. 

The  arteries  present  little  greyish  white  nodules  on  one  side  usually, 
so  that,  when  cut  across  transversely,  the  nodules  present  a  half-moon 
appearance.  The  vessels  themselves  feel  stiff  and  cartilaginous  between 
the  fingers,  and  will  not  collapse  on  pressure.  When  there  is  universal 
arteritis,  the  vessels,  small  as  well  as  large,  appear  opaque,  dirty  white  in 
colour,  and  their  walls  thickened,  so  that  they  can  be  cut  easily  trans- 
versely, owing  to  the  resistance  they  offer.  The  vessels  about  the  base 
are  particularly  liable  to  this  inflammatory  change ;  possibly  it  is  due  to 
the  cerebro-spinal  fluid,  which  exists  there  in  abundance,  and  which 
possibly  contains  the  toxine. 
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Microscopical  appearances. — If  gummatous  meningitis  be  examined 
microscopically,  the  following  conditions  will  be  seen: — A  round-celled 
infiltration  of  the  tissues,  increased  vascularity,  and  changes  in  the  vessel 
walls.  These  are  infiltrated  with  leucocytes,  and  greatly  thickened ;  the 
arteries  generally  show  also  a  proliferation  of  the  subenclothelial  layer  of 
the  intima.  In  a  section  of  the  gumma  we  find  the  same  round-celled 
infiltration,  with  increased  vascularity  and  changes  in  the  vessels;  but 
besides  this,  in  the  older  parts  of  the  growth,  necrobiotic  changes  are 
seen  in  the  cells,  which  may  lead  to  their  destruction;  there  is  thus  an 
amorphous  mass  which  does  not  stain  with  logwood,  and  which  may  even 
have  gone  on  to  caseation.  The  cause  of  this  necrotic  change  is  obviously 
the  simultaneous  obliteration  of  the  vessels  by  the  inflammatory  process. 
Sometimes  cicatricial  tissue  is  found. 

Syphilitic  arteritis  is  characterised  microscopically  by  a  cellular 
proliferation  of  the  subendothelial  layer.  It  generally  affects  one  side 
of  the  vessel,  but  it  may  affect  the  whole  of  the  intima.  This  endarteritis 
is  frequently  associated  with  a  periarteritis.  The  inner  coat  is  thickened,, 
owing  to  a  development  of  spindle-shaped  and  stellate  cells.  According^ 
to  Heubner,  these  do  not  undergo  caseous  degeneration,  and  he  distin- 
guishes it  thus  from  atheroma.  There  is  actually  nothing  specific  in  the 
process,  but  it  is  strong  presumptive  evidence  of  syphilis  when  one  finds 
a  thickening  of  the  endarterium,  which  has  not  undergone  a  caseating 
process.  When  the  arteritis  is  very  acute,  a  new  formation  of  capillaries 
in  the  intima  may  take  place. 

Thrombosis  of  the  diseased  vessel  is  frequent ;  subsequent  organisation 
of  the  clot  may  occur,  and  eventually  the  diseased  vessel  may  be  con- 
verted into  a  fibrous  cord. 

Vascular  rupture  is  rare,  so  also  is  the  formation  of  aneurysm.  The 
important  clinical  result  of  endarteritis  syphilitica  is  cerebral  softening. 
The  arterise  fossae  Sylvii  are  most  frequently  diseased,  so  one  finds  syphil- 
itic brain  softening  more  often  in  the  area  supplied  by  these  vessels  than 
elsewhere. 

Symptoms. — Allusion  has  been  made  to  the  general  symptomat- 
ology in  the  introduction ;  we  shall  now  consider  certain  special  types 
of  brain  syphilis. 

Basal  meningitis,  including  ne^w  growths. — The  clinical  symptoms 
are  pains  in  the  head,  usually  worse  at  night,  stiffness  of  the  neck, 
disturbance  of  consciousness,  giddiness,  vomiting,  fainting  fits,  and  con- 
vulsive seizures.  Mental  symptoms  often  occur,  e.g.  confusion  of  ideas, 
enfeebled  intelligence,  and  loss  of  memory.  Sometimes  the  patient  falls 
into  a  stuporose  condition;  he  may,  on  the  one  hand,  lose  conscious- 
ness, and  eventually  become  comatose;  on  the  other  hand,  maniacal 
symptoms,  with  delusions,  may  arise.  Not  infrequently  there  is  polydipsia 
and  polyuria.  There  is  great  variability  not  only  in  the  opinion  of  authors 
as  to  the  existence  of  pyrexia  or  not,  but  in  the  character  of  the  fever 
itself,  when  it  does  occur.  It  is,  however,  pretty  generally  recognised 
that  syphilitic  meningitis  differs  from  other  forms  of  meningitis,  e.g. 
tuberculous  by  the  absence  of  pyrexia.  If  pyrexia  be  present,  it  is  usually 
of  an  anomalous  form ;  it  may  be  remittent,  and  sometimes  at  the  onset 
of  the  disease  there  may  be  a  rise  of  temperature  in  the  evening ;  but  in  my 
experience,  pyrexia  is  quite  unusual  in  syphilitic  brain  disease. 

Disturbances  of  vision. — Limitation  of  the  field,  hemianopsy,  and 
unilateral    or    complete    blindness,    may    result   from    affection   of    the 
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chiasma  or  optic  nerves,  through  direct  involvement  by  the  disease,  or 
by  increased  intracranial  pressure.  Ophthalmoscopic  examination  often 
reveals  optic  neuritis  or  optic  atrophy.  Probably  the  most  frequent 
result  of  all  is  a  paralysis  of  eye  muscles,  causing  ptosis,  squint,  and 
diplopia.  The  third  nerve  is  especially  liable  to  be  affected,  and  the 
paralysis  is  usually  partial  and  incomplete.  The  pupil  is  more  or  less 
■dilated,  the  reflex  movement  of  the  iris  sluggish,  accommodation  is 
imperfect,  and  syndroma  of  Weber  is  frequently  met  with.  This  is 
paralysis  of  the  motor  oculi  of  one  side,  with  hemiplegia  of  the  opposite 
side.  Other  cranial  nerves,  such  as  the  facial,  auditory,  olfactory,  and 
trigeminal,  may  be  affected.     For  symptoms,  see  "  Cranial  Nerves." 

Owing  to  the  affection  of  the  arteries,  hemiplegia  and  bulbar  phenomena 
may  accompany  the  symptoms  above  mentioned.  Thrombosis  occurring  in 
•diseased  vessels,  especially  of  the  basilar  or  vertebral  arteries,  may  produce 
an  attack  of  apoplectic  bulbar  paralysis,  in  some  cases  quite  sudden  in 
origin.  The  writer  showed  a  case  at  the  Clinical  Society  of  this  kind, 
which  occurred  quite  suddenly  in  a  man  six  months  after  infection.  The 
■disease  may  take  an  acute  or  subacute  course,  it  may  extend  over 
months  or  years,  and  show  periods  of  exacerbations  or  remissions,  but 
much  will  depend  upon  early  and  vigorous  adoption  of  antisyphilitic 
treatment. 

Meningitis  and  syphiloma  on  the  hrain  convexity. — Some  of  the  symptoms 
are  independent  of  the  situation  of  the  disease,  e.g.  headache,  often  the  first 
symptom,  occurring  months  before  other  disturbances — vomiting,  giddi- 
ness, stupor,  and  psychical  disturbances.  Then  occur,  often  quite 
suddenly,  violent  circumscribed  or  general  epileptiform  convulsions,  which 
ioUow  one  another  rapidly.  Besides  the  fits,  other  clinical  symptoms  may 
arise — monoplegia,  or  even  hemiplegia,  and  frequently  cortical  speech 
disturbances  of  various  kinds.  Optic  neuritis  is  by  no  means  a  common 
phenomenon  in  this  brain  affection.  There  is  a  predilection  for  the 
frontal  and  central  convolutions  to  be  the  seat  of  the  disease.  The  fits 
generally  increase  in  severity,  loss  of  consciousness  supervenes,  terminating 
sometimes  in  coma  and  death.  By  energetic  treatment,  however,  these 
cases  often  make  a  good  recovery. 

Primary  syphilitic  arteritis. — Even  without  any  meningeal  affection, 
•one  of  the  earliest  and  most  important  symptoms  present  may  be  headache 
■(usually  more  severe  than  that  of  arterio-sclerosis),  giddiness,  and  drowsi- 
ness, and  various  psychical  disturbances,  not  unlike  some  of  those  of 
•dementia  paralytica.  Heubner  asserts  that  headache,  giddiness,  sleepless- 
ness, irritability,  and  weakness  of  memory  often  precede  an  apoplectic 
seizure.  These  symptoms,  together  with  transitory  aphasia,  monoplegia, 
hemiplegia,  hemianopsy,  hemiana^sthesia,  and  word-bhndness  (which  may 
last  a  few  minutes,  a  few  hours,  or  a  few  days)  are  the  expressions  of  a 
general  and  local  disturbance  of  the  cerebral  cu-culation.  As  long  as  the 
lumen  of  the  vessel  is  not  obliterated  by  the  formation  of  a  thrombus, 
collateral  circulation  can  restore  the  blood  supply  to  the  part;  but,  as 
the  endarteritis  proceeds,  this  becomes  less  possible,  and  the  stagnant 
blood  in  the  vessel  clots,  but  gradually  producing  a  progressive  loss  of 
function,  paralysing  successively  the  leg,  arm,  and  face,  or,  vice  vcrsd ; 
-sometimes  quickly,  producing  hemiplegia  and  loss  of  consciousness,  and 
resembling  a  true  apoplectic  fit.  Sometimes  there  is  hemiparesis,  which 
passes  on  to  complete  hemiplegia,  coma,  and  death.  On  the  contrary,  the 
3)atient  may  recover ;  but  in  the  course  of  months  or  years  the  paralysis 
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may  return,  or  it  may  affect  the  other  side,  and  the  symptoms  of  pseudo- 
bulbar paralysis  present  themselves.  In  severe  cases  of  multiple  syphilitic 
arteritis  with  thrombosis,  death  follows  in  a  short  time,  often  with 
pyrexia,  and  the  writer  has  seen  several  cases  of  thrombosis  of  the  basilar 
and  of  both  middle  cerebrals  die  rapidly  with  a  high  temperature. 

Miiltiple  gummata.  —  The  patient  is  demented,  frequently  maniacal 
or  stuporose;  he  may  have  a  peculiar  speech  disturbance,  with  tremors- 
of  the  face  muscles,  and  he  does  not  respond  to  the  calls  of  nature; 
pupils  are  unequal,  and  of  sluggish  reaction.  Such  cases  closely  resemble 
general  paralysis ;  inasmuch  as  there  is  progressive  dementia  and  paresis, 
but  usually  there  is  associated  diplopia,  ptosis,  strabismus,  optic  neuritis,  or 
some  paralysis  which  points  to  a  coarse  lesion.  Any  one  of  these  symptoms 
combined  with  severe  headache  would  lead  one  to  suspect  multiple  brain, 
lesions  of  syphilitic  origin,  and  in  a  number  of  cases  which  I  have  examined 
post-mortem,  I  have  invariably  found  associated  with  the  gummata,  basic 
meningitis  and  arteritis. 

Cerebro-spinal  syphilitic  meningitis.  —  To  the  cerebral  symptoms 
described  may  be  added  spinal  symptoms.  Five  cases  the  writer  has 
lately  seen  showed  the  following  symptoms: — marked  psychical  dis- 
turbance, mental  confusion,  loss  of  memory  and  delusions,  vomiting,, 
hiccough,  severe  headache,  optic  neuritis ;  while  the  spinal  root  symptoms- 
were  indicated  by  pain  in  the  back,  stiffness  in  the  neck  (and  in  one  case 
opisthotonos),  shooting  pains,  hyperEesthesia,  and  paralysis,  with  wasting- 
of  the  muscles.  One  case  recovered  with  treatment,  the  others  died,  and 
the  diagnosis  in  each  case  was  verified  at  the  autopsy. 

Finally,  it  must  be  remembered  that  syphilitic  brain  disease  such  as 
described  in  this  chapter,  may  occasionally  be  accompanied,  preceded,  or 
followed  by  parasyphilitic  diseases,  such  as  tabes  or  general  paralysis. 

Diagnosis. — Attention  to  the  above-mentioned  types  of  cerebral 
syphilis,  and  the  symptoms  they  manifest,  both  general  and  local,  will 
enable  a  diagnosis  to  be  made ;  but  if  possible,  it  should  be  confirmed  by 
a  history  of  syphilis.  This  is  not  always  easy  to  obtain,  but  age,  sex,  and 
the  hfe  and  habits  of  the  individual  will  often  lend  valuable  aid  in  forming 
an  opinion.  If  it  is  impossible,  and  it  often  is,  to  find  any  specific 
evidence  on  the  body,  e.g.  scar  of  chancre,  enlarged  glands,  pigmented 
patches  on  the  skin,  old  iritis,  scars  about  the  knees,  swelling  of  the 
testicle,  chorio-retinitis,  etc.,  or  history  of  abortions  and  stiU-born  children 
in  women,  nevertheless  it  is  often  well  to  treat  a  doubtful  case  upon  the 
assumption  that  it  is  of  syphilitic  origin.  Large  doses  of  iodide  of 
potassium  and  mercurial  inunction  often  clear  up  the  diagnosis  in  a  most 
satisfactory  manner  when  other  means  fail.  Seeing  that  syphihs  may 
attack  any  part  of  the  cerebro-spinal  nervous  system,  causing  general 
or  local  irritation  or  destruction,  the  complex  of  symptoms  may  come  to 
resemble  many  diseases  of  the  nervous  system. 

Prognosis  depends  upon  a  number  of  causes,  and  in  syphilitic  brain 
disease  it  is  more  hopeful  than  in  other  organic  diseases  of  the  brain. 
According  to  Fournier,  one-third  are  cured,  one-sixth  die,  and  one-half 
improve  to  some  extent ;  but,  as  a  rule,  severe  symptoms  remain  in  a  large 
proportion,  and  the  outlook  is  generally  gloomy. 

In  syphilitic  brain  disease  after  40,  the  prognosis  is  luifavourable. 
The  influence  of  treatment  is  of  special  importance  in  the  prognosis.  If 
the  disease  is  recognised  in  the  early  stages,  before  actual  destruction  of 
nervous  tissue  has  been  brought  about,  the  prognosis  is  more  hopefuL 
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Cases  in  which  the  clinical  phenomena  are  related  to  cerebral  irritation, 
due  to  a  gumma  upon  the  convexity  or  to  pressure  upon  the  cranial  nerves, 
are  more  favouraljle  than  monoplegias,  hemiplegias,  and  paraplegias, 
which  are  generally  due  to  arteritis,  with  vascular  occlusion  by  thrombosis, 
and  subsequent  softening;  for  although  it  is  reasonable  to  suppose  that 
resorption  of  the  new  tissue  in  the  intima  may  take  place  (which  we  know 
happens  in  a  gumma)  under  treatment,  yet  we  are  sure  that  no  amount  of 
iodide  and  mercmy  can  lead  to  regeneration  of  nervous  tissue  in  a 
necrosed  area.  If  benefit  does  not  occur  within  a  week  by  energetic 
treatment  with  iodide,  or  in  two  or  three  weeks  with  mercurial  treatment, 
the  prognosis  is  unfavourable.  ]\Iixed  cases  of  arteritis  with  gummata  or 
meningitis  are  usually  unfavourable.  It  is  well  known  that  some  of  the 
worst  cases  are  those  which  have  had  a  mild  attack  of  syphilis,  and 
possibly  this  may  be  due  to  inefficient  treatment ;  but  there  is  no  doubt 
that  cases  which  have  not  been  treated  properly  are  more  liable  to  be 
followed  by  nervous  disease.  Symptoms  of  general  arteritis  are  of 
particularly  unfavourable  omen ;  likewise  those  pointing  to  affection  of  the 
basilar  artery. 

Treatment. — The  earlier  a  diagnosis  is  made,  and  the  patient  put 
under  energetic  treatment,  the  better.  Probably  the  best  method  to 
administer  the  mercury  is  by  inunction.  One  or  two  drms.  of  mercurial 
ointment  may  be  rubbed  into  different  parts  of  the  body  daily;  the 
amount  used  must  depend  largely  upon  the  effect  it  produces,  for  it  is 
necessary  to  obtain  tenderness  of  the  gums,  but  to  avoid  salivation. 
Ansemic,  ill-fed  people  are  readily  salivated.  Hypodermic  injections 
deep  into  the  muscles,  of  solution  of  perchloride  of  mercury,  -^  gr.  to  -|  gr., 
may  be  employed  sometimes  \sdth  advantage.  Iodide  of  potassium  m 
20-  to  60-gr.  doses  three  times  a  day  is,  however,  most  valuable  in 
syphilitic  brain  disease.  Should  the  potassium  salt  not  be  tolerated  by 
the  patient,  iodide  of  sodium  may  be  employed.  Perchloride  of  mercury, 
-^  gr.  to  ^  gr.,  may  be  administered  with  the  iodide,  if  inunction  is 
impracticable.  It  is  very  important  to  tell  the  patient  to  bmsh  the  teeth 
after  each  meal  and  to  give  a  mouth-wash  of  chlorate  of  potash,  otherwise 
the  gums  will  be  spongy  before  sufficient  mercury  has  been  absorbed  to 
produce  an  affect.  For  the  paralysis  and  contractures  which  become  per- 
manent, the  same  treatment  may  be  adopted  as  in  hemiplegia. 

F.  V^\  MOTT. 


GEXEEAL   PAEALYSIS. 

Syn.,  General  Paresis ;  Dementia. 'joaralytica, ;  Fr.,  Pa/ra2ysie  g4n4rale  ; 
Ger.,  AUgemeine  ijrogressive  Paralysie. 

Bayle  was  the  first  to  describe  this  disease  as  a  distinct  morbid  entity, 
1826.  It  has  been  the  study  of  numerous  alienists  in  nearly  all  ci%dhsed 
countries.  It  is  not  uncommon  for  text-books  of  medicine  to  omit  the 
description  of  the  disease,  but  it  is  as  truly  an  organic  disease  of  the 
central  nervous  system  as  any  other  degenerative  process,  e.g.  tabes,  with 
which  etiologically,  pathologically,  and  in  some  respects  clinically,  it  is 
closely  associated. 

The  disease  consists  in  a  primary  degeneration  of  the  brain  with 
secondary  inflammation,  associated  with  progressive  dementia  and  motor 
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may  return,  or  it  may  affect  the  other  side,  and  the  symptoms  of  pseudo- 
bulbar paralysis  present  themselves.  In  severe  cases  of  multiple  syphilitic 
arteritis  with  thrombosis,  death  follows  in  a  short  time,  often  with 
pyrexia,  and  the  writer  has  seen  several  cases  of  thrombosis  of  the  basilar 
and  of  both  middle  cerebrals  die  rapidly  with  a  high  temperature. 

Multiple  gununata.  —  The  patient  is  demented,  frequently  maniacal 
or  stuporose;  he  may  have  a  peculiar  speech  disturbance,  with  tremors 
of  the  face  muscles,  and  he  does  not  respond  to  the  calls  of  nature; 
pupils  are  imequal,  and  of  sluggish  reaction.  Such  cases  closely  resemble 
general  paralysis ;  inasmuch  as  there  is  progressive  dementia  and  paresis, 
but  usually  there  is  associated  diplopia,  ptosis,  strabismus,  optic  neuritis,  or 
some  paralysis  which  points  to  a  coarse  lesion.  Any  one  of  these  symptoms 
combined  with  severe  headache  would  lead  one  to  suspect  multiple  brain 
lesions  of  syphilitic  origin,  and  in  a  niunber  of  cases  which  I  have  examined 
post-mortem,  I  have  invariably  found  associated  with  the  gummata,  basic 
meningitis  and  arteritis. 

Cerebro-spinal  syphilitic  meningitis.  —  To  the  cerebral  symptoms 
described  may  be  added  spinal  symptoms.  Five  cases  the  writer  ha& 
lately  seen  showed  the  following  symptoms: — marked  psychical  dis- 
turbance, mental  confusion,  loss  of  memory  and  delusions,  vomiting, 
hiccough,  severe  headache,  optic  neuritis ;  while  the  spinal  root  symptoms 
were  indicated  by  pain  in  the  back,  stiffness  in  the  neck  (and  in  one  case 
opisthotonos),  shooting  pains,  hyperaesthesia,  and  paralysis,  with  wasting 
of  the  muscles.  One  case  recovered  with  treatment,  the  others  died,  and 
the  diagnosis  in  each  case  was  verified  at  the  autopsy. 

Finally,  it  must  be  remembered  that  syphilitic  brain  disease  such  as 
described  in  this  chapter,  may  occasionally  be  accompanied,  preceded,  or 
followed  by  parasyphilitic  diseases,  such  as  tabes  or  general  paralysis. 

Diagnosis. — Attention  to  the  above-mentioned  types  of  cerebral 
syphilis,  and  the  symptoms  they  manifest,  both  general  and  local,  will 
enable  a  diagnosis  to  be  made ;  but  if  possible,  it  should  be  confirmed  hj 
a  history  of  syphilis.  This  is  not  always  easy  to  obtain,  but  age,  sex,  and 
the  life  and  habits  of  the  individual  will  often  lend  valuable  aid  in  forming- 
an  opinion.  If  it  is  impossible,  and  it  often  is,  to  find  any  specific 
evidence  on  the  body,  e.g.  scar  of  chancre,  enlarged  glands,  pigmented 
patches  on  the  skin,  old  iritis,  scars  about  the  knees,  swelling  of  the 
testicle,  chorio-retinitis,  etc.,  or  history  of  abortions  and  still-born  children 
in  women,  nevertheless  it  is  often  well  to  treat  a  doubtful  case  upon  the 
assumption  that  it  is  of  syphilitic  origin.  Large  doses  of  iodide  of 
potassium  and  mercurial  inunction  often  clear  up  the  diagnosis  in  a  most 
satisfactory  manner  when  other  means  fail.  Seeing  that  syphihs  may 
attack  any  part  of  the  cerebro-spinal  nervous  system,  causing  general 
or  local  irritation  or  destruction,  the  complex  of  symptoms  may  come  to 
resemble  many  diseases  of  the  nervous  system. 

Prognosis  depends  upon  a  number  of  causes,  and  in  syphilitic  brain 
disease  it  is  more  hopeful  than  in  other  organic  diseases  of  the  brain. 
According  to  Fournier,  one-third  are  cured,  one-sixth  die,  and  one-half 
improve  to  some  extent ;  but,  as  a  rule,  severe  symptoms  remain  in  a  large 
proportion,  and  the  outlook  is  generally  gloomy. 

In  syphilitic  brain  disease  after  ^lO,  the  prognosis  is  unfavourable. 
The  influence  of  treatment  is  of  special  importance  in  the  prognosis.  If 
the  disease  is  recognised  in  the  early  stages,  before  actual  destruction  of 
nervous  tissue  has  been  brought  about,  the  prognosis  is  more  hopefuL 
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Cases  in  which  the  clinical  phenomena  are  related  to  cerebral  irritation, 
due  to  a  gumma  upon  the  convexity  or  to  pressure  upon  the  cranial  nerves, 
are  more  favourable  than  monoplegias,  hemiplegias,  and  paraplegias, 
which  are  generally  due  to  arteritis,  with  vascular  occlusion  by  thrombosis, 
and  subsequent  softening;  for  although  it  is  reasonable  to  suppose  that 
resorption  of  the  new  tissue  in  the  intima  may  take  place  (which  we  know 
happens  in  a  gumma)  under  treatment,  yet  we  are  sure  that  no  amount  of 
iodide  and  mercury  can  lead  to  regeneration  of  nervous  tissue  in  a 
necrosed  area.  If  benefit  does  not  occur  within  a  week  by  energetic 
treatment  with  iodide,  or  in  two  or  three  weeks  with  mercurial  treatment, 
the  prognosis  is  unfavourable.  Mixed  cases  of  arteritis  with  gummata  or 
meningitis  are  usually  unfavourable.  It  is  well  known  that  some  of  the 
worst  cases  are  those  which  have  had  a  mild  attack  of  syphilis,  and 
possibly  this  may  be  due  to  inefficient  treatment ;  but  there  is  no  doubt 
that  cases  which  have  not  been  treated  properly  are  more  liable  to  be 
followed  by  nervous  disease.  Symptoms  of  general  arteritis  are  of 
particularly  unfavourable  omen ;  likewise  those  pointing  to  affection  of  the 
basilar  artery. 

Treatment. — The  earlier  a  diagnosis  is  made,  and  the  patient  put 
under  energetic  treatment,  the  better.  Probably  the  best  method  to 
administer  the  mercury  is  by  inunction.  One  or  two  drms.  of  mercurial 
ointment  may  be  rubbed  into  different  parts  of  the  body  daily;  the 
amount  used  must  depend  largely  upon  the  effect  it  produces,  for  it  is 
necessary  to  obtain  tenderness  of  the  gums,  but  to  avoid  salivation. 
Anaemic,  ill-fed  people  are  readily  salivated.  Hypodermic  injections 
deep  into  the  muscles,  of  solution  of  perchloride  of  mercury,  -^  gr.  to  \  gr., 
may  be  employed  sometimes  with  advantage.  Iodide  of  potassium  in 
20-  to  60-gr.  doses  three  times  a  day  is,  however,  most  valuable  in 
syphilitic  brain  disease.  Should  the  potassium  salt  not  be  tolerated  by 
the  patient,  iodide  of  sodium  may  be  employed.  Perchloride  of  mercury, 
_i_.  gr.  to  \  gr.,  may  be  administered  with  the  iodide,  if  inunction  is 
impracticable.  It  is  very  important  to  tell  the  patient  to  brush  the  teeth 
after  each  meal  and  to  give  a  mouth-wash  of  chlorate  of  potash,  otherwise 
the  gums  will  be  spongy  before  sufficient  mercury  has  been  absorbed  to 
produce  an  affect.  For  the  paralysis  and  contractures  which  become  per- 
manent, the  same  treatment  may  be  adopted  as  in  hemiplegia. 

F.  W.  MOTT. 


GENEEAL  PAEALYSIS. 

Byn.,  General  Paresis;  Dementia  paralytica  ;  Fr.,  Paralysie  g6n4rale  ; 
Ger.,  Allgemeifie  progressive  Paralysie. 

Bayle  was  the  first  to  describe  this  disease  as  a  distinct  morbid  entity, 
1826.  It  has  been  the  study  of  numerous  alienists  in  nearly  all  ciyihsed 
countries.  It  is  not  uncommon  for  text-books  of  medicine  to  omit  the 
description  of  the  disease,  but  it  is  as  truly  an  organic  disease  of  the 
central  nervous  system  as  any  other  degenerative  process,  e.g.  tabes,  with 
which  etiologically,  pathologically,  and  in  some  respects  clinically,  it  is 
closely  associated. 

The  disease  consists  in  a  primary  degeneration  of  the  brain  with 
secondary  inflammation,  associated  with  progressive  dementia  and  motor 
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There  is  a  great  increase  in  the  spider  cells  of  the  neuroglia,  in  those 
situations  of  the  cortex  where  the  atrophy  of  the  nervous  elements  is  most 
marked,  namely,  in  the  frontal  and  central  convolutions  and  the  island  of 
Eeil.  It  often  appears  as  if  all  the  basophile  substance  has  passed  out  of 
the  nerve  cells  into  the  glia  cells,  which  are  found  in  irregular  groups 
particularly  around  the  vessels.  The  vessels  are  especially  observable,  owing 
to  dilatation  of  the  perivascular  lymphatics  and  cellular  proliferation  in 
the  sheath ;  also  numbers  of  mononuclear  leucocytes  are  present ;  the  blood 
contained  in  the  vessels,  however,  does  not  contain  excess  of  leucocytes  as 
a  rule.  The  glia  cells  are  said  to  possess  a  phagocytic  action  (Bevan  Lewis). 
By  the  Marchi  and  Marchi-Pal  methods  two  important  observations  can 
be  made,  namely,  absence  of  the  tangential  system  of  fibres,  a  most  con- 
stant lesion,  first  described  by  Tuczek,  and  absence  or  great  diminution 
of  the  super-radial  and  inter-radial  association  fibres,  together  with  the 
existence  of  a  variable  number  of  degenerated  fibres,  in  various  stages  of 
destruction.  The  writer  considers  the  overgrowth  of  glia  tissue  and  the- 
local  meningitis  to  be  due  to  the  iiTitation  of  the  products  of  degeneration 
and  venous  stasis,  for  the  following  reasons : — Sections  stained  by  Marchi 
method  show  that  the  cells  around  the  vessels,  owing  to  their  phagocytic 
function,  frequently  contain  the  fatty  product  of  degeneration.  A  sub- 
stance, cholin,  exists  in  the  cerebro-spinal  fluid  in  considerable  quantities,, 
and  this,  it  is  known,  can  arise  from  the  breaking  up  of  protagon  into 
stearic  and  glycero-phosphoric  acids  and  cholin.  The  writer  has  shown 
that  the  pia-arachnoid  thickening  corresponds  very  closely  with  the  dis- 
tribution of  the  veins  openmg  into  the  longitudinal  sinus.  For  obvious 
reasons  this  area  would  be  more  subject  to  stasis  than  areas  which  drain 
into  the  lateral  sinuses.  It  should  be  mentioned,  however,  that  many 
authorities  consider  the  disease  is  a  primary  inflammatory  meningo- 
encephalitis, with  secondary  atrophy  of  the  nervous  elements.  Tabes, 
with  which  this  disease  is  not  infrequently  associated,  followed  by,  and  in 
rare  cases  preceded,  was  formerly  considered  to  be  a  primary  sclerosis; 
it  is  now  generally  looked  upon  as  a  primary  degeneration  of  the  afferent 
system  of  neurons,  with  secondary  overgrowth  of  the  neuroglia. 

General  paralysis  is  a  disease  of  impaired  metabolism  of  the  neurons. 
A  cell  nourishes  itself,  and  is  not  nourished.  The  nerve  ceUs,  or,  more 
correctly  speaking,  the  neurons  are  perpetual  elements,  incapable  of  re- 
generation ;  consequently,  if  their  durability  is  interfered  with,  they  die 
early.  The  following  facts  support  this  argument.  The  brain  does  not 
waste  in  starvation — general  paralytics  often  put  on  flesh  during  the 
second  stage,  and  while  rapid  atrophic  processes  are  going  on  in  the  brain. 
Examination  of  the  blood  has  shown  no  evidence  of  noteworthy  change  in 
the  corpuscles,  although  it  is  probable  that  it  contains  toxic  products,  the 
results  of  the  degenerative  process.  Although  there  is  in  the  last  stage 
general  emaciation,  the  organs  do  not,  as  a  rule,  show  any  important 
change  except  fatty  degeneration  of  the  parenchyma  of  organs  or  of  the 
muscles.  Fatty  degeneration  of  the  muscles  is  especially  liable  to  occur 
if  there  have  been  prolonged  epileptiform  seizures.  In  prolonged  cases 
reaching  the  third  stage,  the  muscle  fibres  are  greatly  wasted  and  show  no 
striation. 

Symptoms. — The  clinical  history  of  general  paralysis  varies  con- 
siderably. There  are  many  types,  but  there  are  a  few  phenomena  which 
are  almost  always  present,  namely — (1)  progressive  dementia,  usually 
accompanied  by  mental  exaltation  or  depression ;  (2)  unequal,  sometimes- 
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irregular  pupils,  reacting  sluggishly  or  not  at  all  to  light,  but  reacting  to 
accommodation ;  (3)  progressive  motor  paresis,  with  tremor  especially 
affecting  the  tongue  and  face  muscles ;  (4)  alteration  of  speech  and  writing ; 
(5)  altered  knee-jerks,  generally  exaggerated,  sometimes  absent. 

First  stage. — After  some  precursory  mental  symptoms,  brief  or  pro- 
longed, but  usually  insufficiently  manifest  to  attract  attention,  there  is  a 
noticeable  change  in  the  character  and  habits  of  the  individual.  He  may 
become  irritable  and  easily  upset,  violent  or  morose,  taciturn  and  dull, 
previously  having  been  of  a  genial,  kind  disposition.  He  may  suffer  with 
lapses  of  memory  and  intelligence,  make  mistakes  in  writing  and  spelling, 
and  show  a  loss  of  sequence  in  mental  processes.  Previously  tidy  and 
clean  in  his  person,  he  often  becomes  slovenly  and  careless.  Sometimes  a 
business  or  professional  man,  who  has  been  accustomed  to  take  life  easily, 
develops  an  extraordinary  activity;  new  and  varied  schemes  enter  his 
imagination  for  making  his  fortune  or  his  reputation ;  but  the  successful 
issue  of  the  scheme  is  only  reahsable  by  himself.  These  schemes  lead  him 
to  squander  his  money  in  ambitious  projects,  and  to  pass  whole  days  and 
nights  in  writing,  calculating,  composing,  or  talking,  neglecting  family  and 
business,  and  not  infrequently  terminating  in  the  bankruptcy  court  and  ruin. 

Another  important  sign  is  perversion  of  the  moral  and  emotional 
faculties.  A  man  who  has  led  a  blameless  married  life  gives  himself  up  to 
immorality,  debauchery,  and  depravity ;  the  sexual  desire  is  often  greatly 
increased;  but  the  function  being  impaired,  he  often  resorts  to  acts  of 
indelicacy  which  may  bring  him  into  the  police  court.  He  may  get  into 
trouble  by  acts  of  theft  or  drunkenness,  and  this  may  lead  to  the  discovery 
of  his  malady.  Mental  depression,  hypochondriasis,  and  a  tendency  to 
suicide  may  iDe  prodromal  symptoms  in  some  cases.  There  is,  generally 
speaking,  an  enfeeblement  of  memory  and  loss  of  attention.  Insomnia 
occurs  usually  during  some  period  of  the  prodromal  stage.  There  is  also 
frequently  loss  of  appetite  and  impaired  digestion. 

Second  stage. — This  period  may  be  manifested  by  two  mental  states 
apparently  opposed  to  one  another.  In  one  individual  there  is  grandiose 
delirium,  or  delhium  with  excitement,  acute  mania ;  in  another,  hypo- 
chondriasis, or  melancholia ;  but  in  both  there  is  invariably  a  substratum  of 
•  dementia,  of  intellectual  enfeeblement,  and  incoherence.  Delusions  of 
health,  wealth,  strength,  and  grandeur  are  very  frequent.  They  live  in  a 
palace  of  gold,  are  rulers  of  men,  and  possess  milhons  and  milhons  of 
money ;  yet  sometimes,  in  reply  to  a  question  as  to  their  occupation,  they 
will  answer  correctly,  plumber,  painter,  etc.  They  collect  often  stones,  bits 
of  paper,  and  other  rubbish,  which  they  tell  you  are  priceless  jewels. 
Possessors  of  untold  treasures,  they  will  often  beg  a  pipe  of  tobacco ;  and 
although  they  are  always  going  to  do  wonders,  they  are  never  surprised 
when  they  are  told  they  have  not  begmi.  In  contrast  to  this,  there  is  a  not 
unusual  form  of  delusion,  indicatmg  mental  depression,  e.g.  the  wife  and 
children  are  starving,  he  is  being  slowly  poisoned,  etc. ;  occasionally 
exaltation  and  depression  may  alternate. 

Alono-  with  the  early  mental  symptoms,  generally  after,  but  sometimes 
even  before,  special  motor  troubles  appear.  The  alteration  in  speech  is 
almost  pathognomonic  of  the  disease.  There  is  at  first  a  hesitancy,  which 
may  only  be  perceptible  to  practised  ears,  but  in  which  there  is  no  real 
fault  of  articulation  once  it  is  started ;  sometimes  preparatory  to  and  during 
the  utterance,  there  is  a  tremulous  motion  of  the  muscles  about  the  mouth. 
The   hesitation   increases,   and  mstead   of    a   steady   flow   of  modulated 
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articulate  sounds,  speech  is  broken  up  into  a  succession  of  irregular,  jerky, 
syllabic  fragments,  without  modulation,  and  often  accompanied  by  a 
tremulous  vilDration  of  the  voice.  Syllables  are  dropped  out,  blurred,  run 
into  one  another,  or  imperfectly  uttered  ;  especially  is  difficulty  found  with 
consonants,  particularly  the  explosive  lip  sounds,  b's,  p's ;  again.  Unguals 
and  dentals  are  difficult  to  pronounce.  To  ascertain  the  existence  of  a 
speech  defect,  various  test  words  and  sentences  are  used,  e.g.  preliminary, 
parallelogram,  Mississippi,  biblical  criticism,  the  Irish  artillery  extinguished 
the  conflagration.  It  is  very  seldom  that  a  general  paralytic  can  utter 
these  correctly. 

The  same  defect  in  writing  occurs  as  in  speech.  The  syllables  and 
even  the  letters  are  disjointed.  There  is  a  tremor  in  the  movement  of  the 
pen,  syllables  are  left  out,  and  sometimes  words.  The  subject-matter  of  a 
letter  may  also  form  a  valuable  indication  of  the  mental  state.  The 
ideation  of  a  written  or  spoken  word  is  based  upon  the  association  of  the 
component  syllables,  the  difficulty  arises  from  an  impairment  of  this 
faculty  of  association  upon  which  spoken  and  written  language  depends— a 
function  of  the  higher  centres  later  acquired  than  the  production  of  the 
articulate  sound. 

Motor  paresis  may  be  shown  in  the  face,  lips,  and  tongue ;  it  does  not 
amount  to  paralysis,  as  the  patient  can  protrude  the  tongue  ;  but  it  is  often 
protruded  by  a  succession  of  jerks,  and  generally  is  tremulous ;  the  loss  of 
expression  in  the  face,  which  may  even  take  on  the  appearance  of  a  mask, 
is  due  to  a  loss  of  tonus  in  the  muscles,  by  the  absence  of  the  emotions 
which  serve  as  the  natural  stimulus  in  maintaining  tonic  contraction  of 
the  face  muscles.  On  being  told  to  show  his  teeth,  there  is  often  a  fine 
tremor  in  the  muscles  raising  the  upper  lip;  a  similar  tremor  may  be 
observed  in  the  extended  fingers,  and  due,  no  doubt  physiologically,  to 
unequal  innervation  of  the  muscles.  The  muscles  respond  to  faradic  and 
galvanic  currents,  and  do  not  give  the  reaction  of  degeneration.  An 
important  motor  phenomenon  is  connected  with  the  pupils.  They  may  be 
large,  medium-sized,  or  small;  they  are  generally  unequal,  sometimes 
angular  and  irregular,  and  react  either  sluggishly  or  not  at  all  to  light, 
although  generally  they  react  to  accommodation.  This  reflex  rigidity  to  light 
is  one  of  the  most  frequent  physical  changes  met  with  in  general  paralysis. 
The  Argyll  Eobertson  pupil  is  a  valuable  diagnostic  sign  of  this  disease,  as 
it  is  of  tabes.  Besides  the  iridoplegia,  there  may  occur,  as  in  tabes, 
transitory  or  permanent  ocular  paralysis.  The  knee-jerks  are  usually 
exaggerated,  in  some  cases  absent,  generally  indicating  the  tabetic  form 
of  the  disease,  occasionally  present  on  one  side,  absent  on  the  other.  There 
is  generally  muscular  weakness,  affecting  especially  the  finer  volitional 
movements.  In  spite  of  the  muscular  weakness,  the  bodily  weight  may 
even  increase  during  this  stage. 

With  regard  to  sensory  disturbances,  it  is  difficult  to  estimate  impair- 
ment of  cutaneous  sensation,  although  there  is  apparently  blunting  or  even 
in  some  cases  abolition  of  sense  of  pain;  frequently  they  complain  of 
neuralgias,  attacks  of  migraine,  and  a  feeling  like  the  pressure  produced 
by  a  tight-fitting  hat  upon  the  forehead.  In  cases  of  the  tabetic  type, 
grey  optic  atrophy  is  by  no  means  uncommon.  In  130  consecutive  post- 
mortems made  by  the  writer  upon  general  paralytic  cases,  the  optic  nerves 
displayed  naked-eye  atrophy  in  ten  ;  about  7  per  cent.,  therefore,  certainly 
have  optic  atrophy.  As  a  rule,  the  fundus  shows  no  other  important  change, 
except  occasionally  there  is  pigmentary  choroiditis  of  syphilitic  origin. 
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Congestive  apoplectiform  or  epileptiform  attacks  generally  occur  in  the 
second  and  third  periods  of  the  disease ;  but  they  may  occur  before  this. 
In  some  cases  a  fit  may  be  the  first  symptom  which  leads  to  medical  advice 
being  obtained.  The  seizures  may  vary  very  much  in  their  severity,  e.g. 
simple  congestive  attacks  are  indicated  by  flushing  of  the  face,  restlessness, 
increase  of  tremors  and  twitchings,  but  not  loss  of  consciousness ;  or  the 
patient  may  suddenly  have  a  fit  of  giddiness,  or  faintness,  and  fall  down 
unconscious,  or  consciousness  may  be  disturbed  but  not  lost ;  there  may  be 
convulsive  twitchings  affecting  one  side  of  the  body,  or  perhaps  only  the 
face,  or  a  limb.  Transitory  hemiplegia  or  a  monoplegia  may  follow,  and  if 
the  right  side  is  affected  there  may  be  a  disturbance  of  speech  and  a 
transitory  aphasia.  The  attack  may  last  a  few  minutes  to  half  an  hour, 
and  then  the  patient  recover.  The  fits,  however,  usually  recur ;  and 
sometimes  the  convulsions  become  very  marked  and  even  general,  with 
complete  loss  of  consciousness ;  occasionally  there  is  tonic  as  well  as  clonic 
spasm.  The  unconsciousness  may  deepen  to  coma,  and  the  patient  die 
after  a  succession  of  convulsive  seizures  ;  yet  as  many  as  forty  or  fifty  a 
day  may  occur  and  continue  for  several  days,  nevertheless  the  patient  may 
recover.  Usually  there  is  permanent  increase  of  the  dementia  following 
a- bad  attack,  but  not  necessarily.  Sometimes  the  disease  runs  its  whole 
fatal  course  without  any  pseudo-apoplectic  or  epileptiform  fits.  In  the 
pseudo-apoplectic  attack,  which  is  far  less  common  than  the  epileptiform, 
the  patient  falls  suddenly,  becomes  unconscious,  the  limbs  relax,  the 
breathing  is  stertorous,  the  face  flushed,  the  temperature  raised,  and 
this  condition  may  persist  until  death,  or  it  may  end  in  recovery.  The 
temperature  from  the  onset  of  the  fit  is  usually  raised  two  or  three  degrees ; 
in  this  it  differs  from  apoplexy,  which  is  at  first  subnormal.  In  general 
paralysis,  at  other  times  than  during  seizures,  the  temperature  is  usually 
normal  or  subnormal. 

In  some  cases  maniacal  paroxysms  may  occur;  the  patients  shout 
and  become  violent,  dangerous  and  destructive ;  while  in  others,  the  only 
psychical  disturbance  is  progressive  dementia ;  grandiose  delusions  are 
absent,  and  the  patient  becomes  more  incoherent  day  by  day,  losing  all 
knowledge  of  time  and  place.  Such  people  often  exhibit  no  cortical 
irritation  phenomena.  If  the  patient  does  not  die  in  a  seizure,  or  from 
some  complication  such  as  pneumonia,  he  will  pass  into  the  third 
stage. 

Third  stage. — The  patient  now  lives  a  vegetative  existence;  he  sits  with 
his  head  forward,  his  hands  across  his  knees  or  in  his  pockets,  often  grinding 
his  teeth,  and  indifferent  to  surroundings.  The  face  is  often  dusky  and 
flushed,  the  hands  are  cold  and  blue,  indicating  a  feeble  circulation ;  the 
skin  has  often  an  oily  appearance.  Indifferent  to  the  calls  of  nature,  he 
passes  urine  and  faeces  under  him,  so  that  he  requires  constant  attention  to 
prevent  the  formation  of  bedsores.  Although  he  often  eats  enormously 
the  minced  food  which  it  is  necessary  now  to  give  him,  to  prevent  him 
choking,  yet  he  emaciates;  not  infrequently  he  satisfies  his  voracity  by 
stealing  the  food  of  a  neighbouring  paralytic.  Attendants  in  asylums 
regard  this,  from  experience,  as  especially  suggestive  of  general  paralysis. 
The  wasting  and  weakness  progress,  until  the  patient  has  to  be  put  to  bed, 
from  which  he  seldom  again  gets  up;  death  is  frequently  hastened  by 
broncho-pneumonia  or  gangrene  of  the  lung,  owing  to  food  entering  the  air 
passages ;  cystitis,  with  secondary  pyelitis  and  infective  nephritis ;  secondary 
infection  from  bedsores  and  ulcerative  colitis.     Should  he,  however,  escape 
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all  these  dangers  (for,  with  the  present  care  these  patients  receive  in 
asylums,  these  complications  are  frequently  avoided),  the  general  paralytic 
may  die  so  gradually  from  asthenia,  that  the  writer  has  seen  cases  in 
which  every  breath  for  days  might  have  been  the  last.  The  disease  is 
essentially  a  brain  disease — no  important  changes  occur  in  other  organs 
of  the  body  except  by  complication. 

Course. — In  the  galloping  forms  of  general  paralysis,  the  disease 
may  only  last  a  few  months;  for  a  patient  with  acute  maniacal 
symptoms  and  restless  delirium,  refusing  food  and  sleeping  neither  by 
day  nor  night,  and  with  consequent  rapid  wasting  of  brain  and  body, 
dies  very  soon  after  the  onset  of  symptoms;  frequently  the  fatal  ter- 
mination is  hastened  by  pneumonia,  occasioned  by  exposure,  owing  to  his 
tearing  off  his  clothes  continually.  As  a  rule,  the  disease  is  fatal  in  two  or 
three  years ;  but  the  writer  has  seen  cases  which  have  become  stationary 
and  been  discharged  from  the  asylum,  and  a  period  of  six  to  eighteen 
months  may  elapse  before  they  return.  It  is  not  so  rapidly  fatal  in 
women,  and  the  opinion  of  the  writer  is  that  it  is  more  rapidly  fatal  in 
town-bred  people. 

Diagnosis. — The  diagnosis  in  the  early  stages  of  general  paralysis 
is  of  the  greatest  importance,  as  ruinous  consequences  to  the  family  or 
the  individual  may  often  be  averted  by  timely  interference.  It  is  the 
early  recognition  of  the  disease  that  should  be  especially  studied  by  the 
practitioner,  for  any  layman  can  recognise  a  deranged  mind  when  the 
disease  is  well  pronounced.  The  early  symptoms  of  the  first  stage  may  be 
mistaken  for  neurasthenia  or  alcoholism ;  but  the  age  of  the  patient,  the 
sex,  the  history  of  a  change  in  the  moral  character  of  the  individual,  with 
loss  of  memory,  the  existence  of  unequal  pupils,  which  are  sluggish  or 
inactive  to  light,  but  react  to  accommodation ;  slight  hesitancy  and  altera- 
tions of  speech,  especially  noticeable  with  the  test  words  previously 
mentioned ;  facial  tremors,  together  with  altered  knee-jerks,  will  generally 
serve  to  distinguish  the  disease  from  neurasthenia  and  from  alcoholism ;  for 
although  in  the  latter  there  may  be  dementia  and  even  alteration  of  speech, 
the  pupil  phenomena  are  absent.  The  greatest  difficulty,  however,  lies  in 
those  cases  in  which  there  is  general  paralysis  combined  with  alcoholism ; 
mistakes  are  thus  often  made  by  attributing  the  whole  of  the  symptoms 
to  alcohol  poisoning,  whereas  it  will  be  subsequently  found  that,  when 
alcohol  is  withheld,  the  dementia  and  paresis  progresses;  in  fact,  it  is 
sometimes  quite  impossible  to  state  offhand  whether  a  patient  is  suffering 
from  alcoholic  dementia  or  general  paralysis,  or  from  mania  a  potu,  as  dis- 
tinguished from  the  mania  of  general  paralysis  combined  with  alcohol. 
The  pupil  phenomenon  is  the  most  reliable  symptom,  but  sometimes  it  is 
a,bsolutely  essential  to  reserve  decision  until  the  effects  of  the  alcohol  have 
passed  off,  and  it  must  be  remembered  that  unequal  pupils  may  be 
congenital. 

Megalomania  should  not  be  mistaken  for  the  grandiose  delusions  of 
general  paralysis,  for  the  latter  is  characterised  by  absurdity  and  want  of 
system,  associated  always  with  a  substratum  of  dementia. 

Syphilitic  brain  disease,  due  to  general  endarteritis  or  multiple  gummata, 
may  be  mistaken  for  general  paralysis ;  the  paralyses  are,  however,  usually 
coarse,  such  as  hemiplegia,  monoplegia,  aphasia,  etc. — conditions  which  are 
rare  in  uncomplicated  general  paralysis.  The  syphihtic  brain  disease 
which  most  closely  simulates  general  paralysis  is  multiple  gummata; 
but  in   this   there   are  signs  of  intracranial  pressure  and   irritation,  e.g. 
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headache,  vomiting,  and  optic  neuritis,  associated  with  the  dementia. 
Disseminated  or  insular  sclerosis  is  distinguished  by  intentional  tremors, 
more  marked  than  that  of  general  paralysis,  nystagmus,  and  aljsence  of  the 
Argyll  Eobertson  pupil;  and  the  speech  alteration  is  not  the  same  in 
character,  but  slow  and  scanning ;  there  may  be  also  difficulty  in  swallow- 
ing, and  there  are  fi'equently  changes  in  the  fundus.  After  50,  a  form  of 
progressive  dementia  with  paresis,  which  closely  resembles  general  paralysis, 
but  which  is  due  to  general  arterio-sclerosis  of  the  cerebral  vessels,  may  be, 
and  often  is,  confused  with  true  general  paralysis.  The  apoplectiform  fit 
of  general  paralysis  resembles  in  some  respects  true  apoplexy,  but  the 
latter  seldom  occms  at  an  age  when  the  diagnosis  of  general  paralysis  is 
permissible,  e.g.  if  a  man  between  30  and  40  is  suddenly  seized  with  an 
apoplectic  seizure,  it  is  probably  either  general  paralysis,  or  thrombosis  of  a 
large  vessel,  due  to  syphilitic  disease.  The  previous  history  of  the  patient 
will  in  most  cases  help  to  decide.  In  true  apoplexy,  moreover,  the 
temperature  is  at  first  subnormal,  whereas  in  general  paralysis  it  is  raised 
two  or  thi'ee  degrees. 

The  epileptiform  attack  may  be  mistaken  for  Jacksonian  epilepsy,  of 
gummatous  origin,  and  if  the  patient  be  seen  for  the  first  time,  a  liistory 
from  the  friends  is  the  only  help  towards  a  decision.  Ur?emic  convulsions 
should  not  be  mistaken  for  a  paralytic  seizure,  as  the  previous  history  and 
the  existence  of  albumin  in  the  urine  and  retinitis  will  enable  a  correct 
opinion  to  be  formed. 

Prognosis. — Essentially  bad.  General  paralysis  seldom  lasts  more 
than  three  or  four  years,  sometimes  only  a  few  months.  As  pre^i-ously  said, 
the  disease  may  sometimes  undergo  a  remission ;  in  most  cases  it  would 
be  safer,  however,  to  assume  that  the  diagnosis  was  wrong  than  that  the 
case  had  been  cured.  Still,  the  earher  the  patient  comes  under  medical 
supervision,  probably  the  better  the  prognosis  as  regards  the  duration,  for 
if  a  patient  be  allowed  to  remain  long  in  a  state  of  restlessness,  insomnia, 
and  mental  excitement,  the  disease  is  much  more  likely  to  progress 
rapidly.  On  the  other  hand,  restraint  from  drink,  sexual  passion,  and 
excitement  generally,  may  lead  to  an  abatement  of  the  symptoms.  The 
occurrence  of  numerous  epileptiform  or  apoplectiform  seizures  is  usually 
unfavourable,  for  they  may  end  fatally,  and  such  symptoms  usually,  but 
not  necessarily,  indicate  a  rapid  course. 

It  is  the  writer's  opinion  that  tabetic  cases  run  a  more  prolonged 
course ;  and  it  is  certainly  a  fact  that  seizures  are  less  common  in  women 
than  men,  also  that  the  disease  is  of  longer  duration,  as  a  rule.  The 
juvenile  form  of  the  disease  differs  in  no  essential  points  from  that  affecting 
adults.  Grandiose  delusions  are,  however,  uncommon,  and  the  epileptiform 
seizures  are  not  so  severe. 

Treatment. — As  soon  as  the  disease  is  recognised,  the  patient 
should  be  put  under  such  conditions  as  to  ensure  mental  and  bodily  rest. 
Eestlessness  and  insomnia  should  be  treated  by  suitable  drugs ;  sulphonal 
or  trional  in  15-  to  20-gr.  doses  may  be  given  repeatedly,  or  paraldehyde 
in  1-drm.  doses;  if  these  drugs  do  not  act  and  there  is  acute  mania, 
y^o-  gr.  of  hyoscine  may  be  given  hypodermically ;  but  it  must  be  remem- 
bered that  such  di-ugs  have  a  depressing  action  and  must  be  used  with  care 
and  discretion.  Attention  to  the  state  of  the  bowels  and  the  passage  of 
the  urine  should  be  carefully  observed ;  the  diet  must  be  regulated  so  as  to 
place  the  patient  under  favourable  conditions  of  nutrition.  In  the  later 
stao-es  of  the  disease  the  food  must  be  niiuced,  and  if  the  patient  be  treated 
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at  home,  he  should  have  an  attendant  constantly  with  him.  Mercury  and 
iodide  seldom  do  any  good  in  this  disease,  but  since  they  may  have  a  most 
remarkable  effect  in  pseudo-general  paralysis  of  syphilitic  origin,  it  is 
extremely  important  to  differentiate  these  diseases,  and  if  there  be  any 
doubt,  to  try  large  doses  of  iodide  combined  with  mercurial  inunction.  The 
writer  has  seen  some  doubtful  cases  which  have  been  saved  by  prompt  anti- 
syphilitic  treatment,  and  others  which  have  died  from  the  neglect  of  it. 
Care  and  attention  should  be  given  to  prevent  the  various  complications 
which  have  been  mentioned  above ;  otherwise  there  is  httle  to  be  done 
for  this  incurable  and  hopeless  disease. 

F.  TV.  MOTT. 


DISSEMINATED  CEEEBE0-SPI:N'AL  SCLEEOSIS. 

Syn.,  Insular  Sclerosis;  Multiple  Sclerosis;  Fr.,  Sclerose  en 
plaques  clissemin6es ;  Ger.,  Serdsclerose. 

A  disease  characterised  by  very  varying  symptoms,  due  to  the  formation 
of  scattered  islets  of  sclerosis  in  the  brain,  spinal  cord,  and  cranial 
nerves. 

Etiology. — This  is  very  obscm'e.  The  disease  is  met  with  about 
equally  in  the  two  sexes,  and  nearly  always  occurs  in  the  period  between 
adolescence  and  middle  life,  being  extremely  rare  in  childhood  and  after 
fifty  years  of  age.  It  usually  attacks  typically  healthy  young  adults. 
Direct  hereditary  transmission  is  seldom  met  with,  but  a  nem-otic  predis- 
position can  usually  be  traced  in  the  family.  Many  morbid  influences 
favour  the  development  of  symptoms,  notably  grief,  worry,  and  overwork. 
Not  a  few  cases  have  followed  acute  specific  fevers,  such  as  typhoid  fever 
and  smallpox,  and  the  sequence  has  been  held  to  support  the  view  that  the 
disease  was  due  to  some  toxine,  possibly  produced  by  a  specific  organism, 
but  at  present  this  is  entu'ely  hypothetical. 

Pathology. — The  disease  is  characterised  by  the  presence  of  islets 
of  sclerosis,  scattered  h'regulaiiy  through  the  brain  and  spinal  cord, 
and  in  some  instances  in  the  com-se  of  the  cranial  and  spinal  nerves.. 
They  vary  in  size  from  that  of  a  small  pea  to  that  of  a  plum.  Their 
naked-eye  appearance  varies  at  different  stages.  In  advanced  cases  they 
have  a  warm  grey  gelatinous  appearance,  and  may  simulate  gliomatous 
tumom-s.  They  are  usually  less  firm  than  the  sm-rounduig  tissues,  so 
that  the  term  sclerosis  is  a  misnomer.  In  the  early  stage,  however, 
the  patches  are  often  indistinguishable  from  the  sm-rounding  tissues  in 
the  fresh  condition,  and  are  only  revealed  after  the  cord  has  been 
placed  in  bicliromate  solution  for  a  few  days.  Tliis  fact  has  no  doubt 
helped  to  create  the  confusion  between  this  disease  and  hysteria,  many 
cases  being  supposed  to  be  proved  to  be  due  to  hysteria,  owing  to  the 
apparent  absence  of  a  pathological  lesion.  The  patches  are  found  cliiefly 
in  the  white  matter.  They  occasionally  invade  the  grey  matter  of  the  cord 
and  medulla  oblongata,  but  are  hardly  ever  found  in  the  cerebral  cortex. 
In  the  cord  thev  are  usually  small,  but  in  the  centrum  ovale  they  may 
attain  considerable  size.  They  are  most  abundant  in  the  cord,  and  in  an 
advanced  case  are  present  at  any  level  at  which  a  section  may  be  made,  but 
each  patch  does  not  extend  for  a  long  distance  vertically.  The  seat  of  elec- 
tion is  in  and  around  the  tracts  which  conduct  to  and  from  the  brain. 
Microscopic  examination  shows  that  where  the  process  is  early  there  is  con- 
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siderable  dilatation  of  the  vessels,  ^vith  leucocyte  infiltration  around  them, 
and  increase  of  neiu-oglia,  which  separates  the  fibres  from  one  another.  In 
other  words,  there  is  an  inflammatory  condition,  and  not  a  primary  degenera- 
tion. The  medullated  sheath  disappears  after  a  time,  but  the  axon  persists 
until  a  late  stage.  In  consequence  of  this  persistence  of  the  axon,  patches  of 
considerable  size  may  exist  for  a  long  time  in  the  spinal  cord  without  giving 
rise  to  the  usual  ascending  and  descenduig  degenerations.  Degeneration 
usually  occurs  first  in  the  crossed  pyr^amidal  tract  in  the  lateral  columns. 

Syraptoms. — As  might  be  expected  fi-om  what  has  been  said 
about  the  pathology  of  tlris  disease,  the  symptoms  vary  very  widely  in 
different  cases.  It  is  usual  to  speak  of  three  stages  of  the  disease, 
the  first  being  the  period  of  development  of  symptoms,  which  varies 
in  character  and  diu'ation  ;  the  second,  the  period  in  which  the  char- 
acteristic symptoms  are  fully  developed;  and  the  third,  the  period  of 
dissolution,  when  the  organic  fimctions  fail,  and  the  patient  sinks  from 
exhaustion,  pneumonia,  or  septic  kidney  trouble.  In  the  first  jjeriod,  or 
stage  of  invasion,  the  greatest  variations  are  to  be  found.  The  cases  fall 
into  two  clearly  defined  groups. 

Typical  or  progressive  type. — In  this  many  or  all  of  the  following 
symptoms  are  present,  not  always  in  the  same  order.  The  patient  com- 
plains of  heaviness  and  loss  of  power  in  the  lower  limbs,  and  the  deep 
reflexes  are  found  to  be  exaggerated.  Later,  the  legs  become  spastic, 
and  ankle-clonus  can  be  readily  elicited.  There  is  tremulous  unsteadiness 
when  the  patient  gets  up  from  a  chair  and  stands  erect.  When  he  tries  to 
walk,  his  gait  is  unsteady  as  well  as  spastic,  although  the  unsteadiness  is 
rarely  as  marked  as  in  well-marked  cases  of  tabes,  but  in  the  early  stages 
it  may  lead  to  uncertainty  in  diagnosis.  In  the  lower  limbs,  wealmess  and 
spasticity  are  the  prominent  symptoms,  while  in  the  upper  limbs  im- 
steadiness  predommates.  In  addition,  nystagmus,  occasional  diplopia,  and 
irritabihty  of  the  bladder  are  usually  early  symptoms. 

Intermittent  or  hysterical  type. — This  form  has  been  very  clearly 
separated  and  described  by  Buzzard.  The  cases  are.  more  frequent  in 
females  than  in  males.  The  onset  of  symptoms  often  coiTesponds  with 
the  occiuTence  of  some  mental  or  physical  shock,  such  as  a  flight,  the 
death  of  a  parent,  a  love  aftaii',  or  an  accident.  ToHowing  such  an  event, 
loss  of  power  occm^s  in  one  or  both  lower  limbs,  sometimes  only  lastmg 
for  a  short  time,  sometimes  contmued  for  weeks.  There  is  often  anesthesia 
of  the  affected  limljs,  and  not  infrequently  there  may  be  compulsions  of 
a  functional  type.  There  is  also  an  alteration  in  manner,  the  patient 
becoming  emotional  and  self-centred.  After  a  time  recovery  takes  place, 
often  suddenly,  and  the  patient  only  relapses  after  some  fi'esh  shock. 
The  com'se  of  the  symptoms,  therefore,  closely  corresponds  with  those  met 
with  in  uncomplicated  hysteria,  and  the  cases  are  often  um'ecognised  as 
cases  of  organic  disease  until  the  second  period,  when  the  symptoms  of  dis- 
seminated sclerosis  are  unmistakable.  But,  on  careful  examination,  even 
in  these  so-caUed  hysterical  cases,  indications  of  the  presence  of  organic 
disease  can  usually  be  found.  Of  these  the  most  important  are— nystag- 
mus, or  lateral  de^uation  -of  the  eyeballs,  occasional  diplopia,  paUor  of  the 
optic  discs,  .usuallv  imequal  on  the  two  sides,  and  over-excitability  of  the 
bladder,  the  first  call  having  to  be  attended  to  immediately — precii^itate 
micturition.  In  the  second  stage  the  symptoms  are  well  developed.  They 
are  not  alwavs  all  present  or  in^equal  clegi'ee.  In  one  case  the  tremors  will 
be  the  most  strikmg  featm-e,  in  another  the  weakness,  in  another  spasticity, 

VOL.  II. — 48 


754  NERVOUS  SYSTEM. 

and  so  on.  The  symptoms  undergo  steady  aggravation,  imtil  the  patient 
passes  into  the  third  stage,  in  wliich,  as  he  becomes  more  helpless,  the 
tremors  subside,  iutelHgence  often  becomes  clouded,  and,  the  sphincters 
becoming  paralysed,  evacuations  are  passed  under  him.  Death  usually 
occurs  from  exhaustion,  from  discharging  bedsores,  or  from  septic  kidney 
disease,  secondary  to  septic  cystitis ;  or  pneumonia,  bidbar  palsy,  or  some 
interciu'rent  malady  may  carry  off  the  patient. 

Considering  the  symptoms  in  detail,  the  following  are  the  most 
prominent : — 

Tremors. — The  tremors  in  disseminated  sclerosis  are  usually  spoken 
of  as  intention  tremors,  that  is,  the  tremors  are  only  obvious  when  some 
voluntary  movement  is  made.  They  almost  always  cease  when  the  patient 
is  at  rest.  They  are  usually  seen  first  in  the  upper  limbs,  but  later  on 
affect  the  legs,  the  head  and  neck,  and  the  trunk.  On  any  voluntary 
movement  (such  as  slowly  touching  the  tip  of  the  nose  with  the  tip  of  the 
index  finger),  rhythmical  movements  of  the  arm  are  excited,  which  go  on 
increasing  in  amphtude  while  the  effort  is  kept  up.  This  is  well  seen  if  the 
patient  is  made  to  hold  a  tumliler  which  is  nearly  full  of  water.  At  first 
the  tremors  only  cause  a  rippling  of  the  water,  but  they  soon  become  more 
and  more  violent  until  the  water  is  spilt.  As  soon  as  the  arms  are  at  rest 
the  tremors  cease.  Any  emotional  excitement  aggravates  them.  They  tend 
to  disappear  as  the  limbs  become  weaker.  In  severe  mstances  they  are  so 
violent  as  to  make  it  impossible  for  the  patient  to  leave  his  bed,  although 
he  may  not  be  paralysed,  as  the  effort  to  sit  upright  brings  on  such  violent 
movements  of  the  trunk  and  other  muscles  concerned  that  the  patient 
would  "be  jerked  out  of  a  chair. 

The  tremors  differ  from  those  of  paralysis  agitans  in  being  more 
irregidar,  both  in  time  and  extent,  and  in  ceasing  when  the  patient  is  at 
rest  in  bed.  In  paralysis  agitans  one  limb  is  usually  affected  considerably 
before  the  one  on  the  other  side,  and  the  head  and  neck  are  rarely  involved. 
The  movements  differ  from  those  of  chorea,  in  that  they  only  follow  the 
particular  movement  in  which  the  limb  is  engaged,  and  do  not  spread 
to  those  of  other  joints.  Similar  intention  tremors  are  also  met  with  in 
some  cases  of  mercurial  poisoning,  and  in  rare  cases  of  intracranial  tumoui', 
especially  in  childi'en. 

Paralytic  symptoms. — These  usually  occur  first,  and  are  most  marked 
in  the  lower  limljs.  They  nearly  always  affect  the  limb  as  a  whole, 
and  it  is  only  in  exceptional  cases  that  there  is  atrophy  of  some 
muscle  or  group  of  muscles,  indicating  that  a  patch  of  sclerosis  has 
attacked  a  corresponding  area  in  the  anterior  comu  of  the  cord.  A 
characteristic  featm-e  about  the  paralysis  of  the  legs  is  its  variabihty  from 
time  to  time.  Often  in  the  early  stages  there  is  sudden  momentary  loss  of 
power,  the  patient  stumbling  or  actually  falling,  but  recovermg  himself 
almost  immediately.  Such  transient  loss  of  power  is  rarely  met  with  in 
the  arms.  In  later  stages,  the  loss  of  power,  although  subject  to  variations, 
progresses.  In  the  legs,  loss  of  power  is  accompanied  almost  always  with 
spasticity.  This  spastic  condition  is  subject  to  sudden  increase,  the  legs 
being  suddenly  thrown  into  a  rigid  extended  position,  in  which  he  may  slip 
from  a  chau\  Although  this  rigidity  is  suddenly  induced,  it  takes  some 
time,  often  several  hours,  for  it  to  pass  off.  It  is  usually  attended  with 
much  pain  of  a  cramping  character.  Loss  of  power  becomes  complete 
ultimately  in  the  legs,  but  there  is  almost  always  some  power  remaining  at 
the  last  in  the  arms. 
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Sensory  symptoms. — These  are  less  marked  than -the  motor.  There  is 
usually  slight  diminution  of  sensibility  to  touch  and  pain  in  the  lower  limbs, 
which  varies  greatly  from  day  to  day,  and  is  rarely  comxjlete.  Subjective 
sensations  are  usually  pronounced,  taking  the  form  of  "deadness,"  "puis 
and  needles,"  a  feeling  that  the  leg  does  not  belong  to  the  patient,  etc. 
Occasionally  there  is  great  pain  in  the  limbs,  often  associated  with  cramp. 
In  rare  cases  there  are  vasomotor  and  trophic  changes  in  the  feet,  which 
are  swollen,  purple,  and  extremely  tender  (erythro-melalgia). 

Tendon  responses. — There  is  almost  always  great  exaggeration  of  the 
knee-jerk,  and,  after  the  early  stage,  ankle-clonus  can  be  elicited.  The 
elbow-jerk  is  usually  exaggerated,  and  the  jaw-jerk  can  often  be  obtained. 
In  rare  instances  the  knee-jerks  are  lost,  probably  from  involvement  of  the 
reflex  arc  by  a  patch  of  sclerosis. 

Organic  reflexes. — Over-excitability  of  the  bladder,  requiring  the  patient 
to  attend  to  the  first  call,  is  usually  one  of  the  earliest  symptoms  of  the 
disease.  In  the  second  stage  there  is  occasional  difficulty  in  commencing 
to  micturate,  and  later  on  there  may  be  retention,  which  usually  leads  to 
incontinence.  In  the  latter  case  there  is  generally  a  considerable  quantity 
of  residual  urine,  which  is  specially  apt  to  decompose,  and  lead  to  septic 
cystitis,  particularly  in  females.  Unless  the  greatest  care  is  taken,  the 
septic  inflammation  is  apt  to  spread  up  the  ureters  and  to  affect  the  kidney, 
ultimately  causing  death.  Incontinence  of  fseces  sometimes  occurs  as  a  late 
symptom,  but  is  rare  in  the  early  stage.  Swallowing  is  rarely  interfered 
with  till  late  in  the  disease,  and  then  only  if  the  sclerosis  invades  the 
medulla  oblongata. 

Afi'ection  of  speech. — Speech  is  often  affected  in  disseminated  sclerosis, 
but  by  no  means  as  often  or  as  early  as  is  usually  represented,  and  fre- 
quently remains  unaltered  throughout  the  whole  course  of  the  disease. 
The  voice  when  affected  is  somewhat  husky  and  monotonous,  and  the 
component  syllables  are  spaced  out  and  uttered  with  deliberation  and 
effort,  all  the  syllables  being  accented  thus — ar-til-le-ry  (syllabic  or  staccato 
speech).  If  the  patient  tries  to  speak  rapidly,  he  slurs  the  w^ords,  and 
the  speech  may  then  be  suggestive  of  general  paralysis.  A  syllabic 
slurring  speech  is  also  seen  in  Friedreich's  hereditary  ataxy,  and  in  some 
hereditary  cases  of  lateral  sclerosis. 

Special  senses. — Hearing,  taste,  and  vision  are  rarely  interfered  with, 
but  disturbances  of  vision  are  common  in  the  course  of  the  disease.  At 
first  the  disturbance  consists  in  more  or  less  sudden  failure  of  vision  in 
cne  eye,  which  may  entirely  pass  off  the  next  day.  In  its  characters  it 
closely  resembles  hysterical  amblyopia,  for  which  it  is  often  mistaken. 
Later,  there  is  considerable  loss  of  visual  acuity.  The  patient  can  only  read 
large  print  in  a  good  light,  and  finds  it  increasingly  difficult  to  recognise 
faces.  The  loss  of  vision  is  usually  progressive,  although  complete  blmd- 
ness  is  rarely  if  ever  met  with.  Ophthalmoscopic  changes  are  met  wdth  in 
50  per  cent,  of  the  cases,  varying  in  degree  from  slight  pallor _  to  marked 
white  atrophy,  but  are  rarely  an  accurate  measure  of  the  functional  loss  of 
vision.  The  change  is  rarely  equally  advanced  in  the  two  eyes,  and  differs 
from  the  similar  conditions  of  the  disc  in  tabes,  in  the  much  slighter 
corresponding  loss  of  vision.  There  may  be  advanced  pallor,  with  diminu- 
tion in  size  of  the  vessels,  and  yet  the  patient  may  be  able  to  read  the 
paper  comfortably.  On  the  other  hand,  there  may  be  great  diminu- 
tion of  vision  with  little  ophthalmoscopic  change.  The  presence  of 
atrophy,  although  of  great  importance  from  a  diagnostic  pohat  of  view, 
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should  not  mislead  a  medical  man  into  giving  a  hopeless  prognosis  as  to 
vision. 

The  fields  of  vision  are  usually  uniformly  contracted  both  for  white  and 
for  colours,  the  shape  of  the  fields  being  similar  to  that  of  the  fields  in  cases 
of  hysteria. 

Nystagmus  is  usually  an  early  and  persistent  sjTiiptom.  There  may 
be  every  gradation,  from  a  little  jerking,  when  the  eyes  are  turned  laterally 
to  their  fidlest  extent,  to  constant  nystagmus  in  all  positions. 

Bijylopia  is  usually  an  early  but  intermittent  sjnnptom.  It  depends 
on  transient  weakness  of  one  or  other  of  the  ocular  muscles.  Permanent 
strabismus  is  rare. 

Mental  change. — There  is  no  characteristic  mental  change  associated 
with  the  cUsease,  but  mental  pecuharities  are  often  met  wdth  among  the 
sulDJects.  In  the  initial  stage,  there  is  frequently  so  much  emotional 
distm-bance  that  the  signs  of  organic  disease  are  overshadowed.  "WTien  the 
disease  is  estaljhshed,  the  patients  are  usually  optimistic,  and  have  a  firm 
expectation  of  recovery.  As  the  disease  progresses,  the  mmd  may  become 
more  or  less  enfeebled. 

Diagnosis. — Oy^-ing  to  the  fact  that  the  patches  of  sclerosis  may 
aflfect  any  part  of  the  cord,  and  many  parts  of  the  brain,  the  symptoms 
may  resemble  diseases  usually  associated  with  morbid  changes  in  a  par- 
ticular region  or  tract.  Thus,  if  the  first  patches  are  in  the  posterior 
column  of  the  spmal  cord,  the  symptoms  may  simulate  those  of  tabes ; 
if  in  the  lateral  columns,  those  of  lateral  sclerosis ;  and  if  in  the  medulla 
oblongata,  those  of  bulbar  paralysis.  As,  however,  the  lesions  in  dis- 
seminated sclerosis  are  usually  multiple,  there  is  as  a  rule  not  much  risk 
of  a  mistake,  if  the  examination  is  thorough.  The  inco-ordiuation,  weak- 
ness, and  spasticity,  coupled  with  nystagmus,  are  very  suggestive  of  the 
presence  of  a  cerebellar  tumour.  In  most  cases,  however,  headache, 
vomiting,  and  double  optic  neuritis  are  prominent  s}Tiiptoms  in  cases 
of  cerebellar  tumour,  while  they  are  hardly  ever  met  with  as  a  symptom  of 
dissemiuated  sclerosis.  The  cUsease  with  which  it  is  most  likely  to  be 
confoimded  is  hysteria.  The  remissions  in  the  early  stages,  the  frequency 
with  which  sjmiptoms  are  brought  on  by  emotion,  etc.,  and  the  frequent 
occurrence  of  transient  amblyopia,  are  very  suggestive  of  hysteria,  which 
is  often  confirmed  by  the  emotional  beha^dour  of  the  patient.  Careful 
search  has  to  be  made  for  the  signs  of  organic  disease,  as  described  in 
the  section  on  Symptomatology.  It  should  be  a  rule  never  to  make  a 
diagnosis  of  hysterical  paralysis  until  sjTuptoms  of  disseminated  sclerosis 
have  been  searched  for  and  excluded. 

Prognosis. — Although  it  is  characteristic  of  the  disease  to  exhibit 
marked  remissions,  often  lasting  for  months  in  the  early  stage  of  the  disease, 
there  is  on  the  whole  a  loss  of  ground,  and  permanent  recovery  does  not 
occur.  Death  takes  place  from  some  intercui^rent  malady,  or  from  septic 
cystitis  and  pyehtis,  or  occasionally  from  mvolvement  of  the  vital  centres 
in  the  medulla  oblongata. 

Treatment. — No  treatment  by  drugs  appears  to  have  any  effect  in 
checking  the  course  of  the  disease.  Rest  in  bed  for  a  few  weeks  often 
has  more  effect  in  dimhiishuig  the  tremors  than  any  other  treatment. 
Electrical  treatment  sometimes  gives  the  patient  comfort,  but  does  not 
appear  to  mfluence  the  disease.  Hyoscine,  physostigma,  and  many  other 
drugs  have  been  tried,  but  the  benefit  obtained  is  not  conspicuous.  The 
patient  must  be  guarded  against  fatigue,  excitement,  and  worry,  which  have 
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.a  strikingly  prejudicial  effect  on  the  course  of  the  disease.  Care  must  be 
taken  to  see  that  the  bladder  is  thoroughly  emptied,  as  retention  with 
subsequent  paralysis  is  apt  to  occur.  If  a  catheter  has  to  be  passed,  careful 
antiseptic  ]3recautions  must  be  taken,  as  cystitis  is  very  apt  to  be  set  up, 
and  tends  to  travel  upward  and  give  rise  to  septic  inflammation  of  the 
kidney.  When  _  cystitis  is  present,  the  bladder  must  be  washed  out  daily 
with  some  non-irritating  antiseptic,  such  as  a  warm  saturated  solution  of 
boracic  acid. 

W.  S.  COLMAK 

BULBAE  PAEALYSES. 

A  number  of  different  morbid  conditions  may  give  rise  to  a  group  of 
•symptoms,  the  principal  features  of  which  are  paralyses  of  the  muscles 
concerned  in  speech,  swallowing,  phonation,  and  mastication,  or  of  the 
€ye  muscles.  It  is  essential,  therefore,  to  differentiate  the  various  causes  of 
these  affections.  Eeference  to  fig.  18,  p.  662,  will  help  the  reader  to  under- 
stand the  groups,  which  will  be  considered  in  fuller  detail  under  separate 
headings. 

It  is  well  to  remember  that  the  nuclei  giving  origin  to  the  motor 
cranial  nerves  are  homologues  of  the  spinal  motor  nuclei  in  the  anterior 
horns,  and  that  they  are  often  simultaneously  affected.  Every  striped 
muscle  is  under  the  control  of  two  sets  of  neurones — a  cortico-spinal  and  a 
spinal  motor ;  the  former,  as  the  diagram  shows,  proceeds  from  some 
definite  area  of  the  Eolandic  region,  conveying  impulses  controlling  the 
action  of  lower  motor  neurones.  Paralyses  then  may  arise  in  the  muscles, 
innervated  by  the  motor  neurones  of  the  bulb — (1)  by  destruction  of  the 
cortical  neurones  or  interruption  of  their  axon  fibres  in  their  course  to 
the  bulbar  nuclei ;  the  interruption,  however,  must  be  bilateral,  because 
from  association  the  representative  movements  can  be  voluntarily  con- 
trolled by  one  hemisphere ;  (2)  by  destruction  of  the  motor  nuclei  in  the 
bulb,  or  of  their  nerve  fibres  in  their  course  from  their  cells  of  origin  to 
the  respective  muscles,  which  they  innervate.  An  important  distinction 
between  these  two  groups  is  obviously  afforded  by  the  condition  of  the 
muscles  themselves  and  their  reflex  excitability;  in  the  former,  the 
muscles  will  not  be  atrophied,  except  from  disuse,  and  the  electrical 
reactions  will  be  normal ;  in  the  latter,  the  muscles  will  be  atrophied  and 
give  more  or  less  the  reaction  of  degeneration,  and  the  reflexes  will  be 
abolished.  Often  the  two  forms  are  more  or  less  combined.  We  can 
classify  these  affections  anatomically  into  three  great  groups  of  (1) 
affection  of  the  cortico-bulbar  neurones,  (2)  affection  of  the  bulbar 
neurones,  (3)  mixed  forms.  Or  we  can  classify  them,  pathologically,  into 
primary  and  secondary  degenerative  processes.  The  former  are  character- 
ised by  their  insidious  onset,  progressive  character,  and  the  successive 
affection  of  functionally  correlated  groups  of  neurones  presiding  over 
particular  groups  of  muscles  subserving  special  functions,  and  often 
associated  with  a  corresponding  change  in  the  homologous  structures  of 
the  mesencephalon  and  spinal  cord.  In  all  these  primary  degenerations 
it  is  probable  that  both  the  upper  and  lower  systems  of  neurones  of  the 
motor  efferent  path  are  simultaneously,  if  unequally,  affected.  In  the 
second  group  we  have  lesions  involving  the  nuclei  of  the  motor  cranial 
nerves  and  adjacent  structures ;  they  are  usually  sudden  in  onset,  and  are 
caused  by  inflammatory  processes,  or  are  secondary  to  vascular  change 
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leading  to  haemorrhage  or  thrombosis.  There  are,  besides,  two  somewhat 
rare  conditions,  in  which  the  nuclei  themselves  are  not  involved  in  any- 
morbid  process  recognisable  by  our  present  means.  They  will  be  treated 
of  under  Pseudo-bulbar  Paralysis  and  Bulbar  Paralysis  without  anatomical 
change — myasthenia  gravis. 

Polio-encephalitis  Superioe  Acuta. 

The  clinical  symptoms  of  this  disease  were  first  described  by  Wernicke. 

The  disease  is  not  common,  the  writer  has  only  seen  one  case  of  it. 
Chronic  alcoholism  is  the  usual  cause ;  it  has,  however,  been  a  sequel  of 
infectious  diseases,  especially  influenza,  and  it  may  arise  from  toxic  sub- 
stances contained  in  unsound  meat,  sausages,  and  fish ;  probably  these 
cases  are  due  to  the  poison  engendered  by  the  Bacillus  hotulinus.  It 
occurred  also  in  a  case  of  sulphuric  acid  poisoning. 

It  has  been  shown  that  the  symptoms  are  due  to  an  acute  hsemorrhagic 
inflammation  of  the  grey  matter  in  the  floor  of  the  third  ventricle,  the 
aqueduct  of  Sylvius,  and  sometimes  extending  to  the  floor  of  the  fourth 
ventricle,  causing  damage  to  or  destruction  of  the  nuclei  of  the  cranial 
nerves  taking  origin  in  those  regions. 

The  onset  is  acute  headache,  giddiness,  vomiting,  usually,  but  not 
necessarily,  preceding  delirium  or  some  form  of  disturbance  of  conscious- 
ness, such  as  drowsy  restlessness,  or  less  frequently,  stupor  and  apathy; 
sometimes  there  is  stiffness  in  the  neck.  Associated  with  one  of  the 
above  mentioned  conditions  are  paralytic  affections  of  the  eye  muscles ;. 
usually  all  the  muscles  are  affected,  but  single  groups  may  escape, 
e.g.  the  levator  of  the  eyelid  and  the  sphincter  of  the  iris  and  the 
ciliary  muscle.  Nystagmus  is  not  uncommon,  and  not  infrequently  there 
is  an  oscillating  gait  sinmlating  cerebellar  ataxy ;  furthermore,  there  may 
be  tremor  and  paresis  in  the  limbs.  The  articulation  is  affected,  and  there 
is  usually  some  facial  paresis  which  may  be  unilateral  or  bilateral.  The 
tendon  reflexes  are  either  normal  or  increased.  Fever  is  uncommon, 
the  temperature  being  generally  normal  or  subnormal.  The  pulse  is 
accelerated,  and  towards  the  end  of  life  it  is  small  and  frequent;  the 
respirations  are  hurried  and  shallow,  and  the  disease  runs  an  acute  or 
subacute  course,  terminating  fatally,  as  a  rule,  in  from  eight  to  fourteen 
days;  recovery  does,  however,  sometimes  take  place. 

Polio-encephalitis  Inferior  Acuta  and  Subacuta. 

An  acute  or  subacute  inflammation  of  the  bulb,  attended  by  the 
sudden  development  of  the  complex  of  symptoms  known  as  bulbar 
paralysis.  It  is  an  inflammatory  process,  analogous  to  polio-myelitis  or 
polio-encephalitis.  The  condition  was  first  described  by  Leyden  as  bulbar 
myelitis.  The  inflammatory  process  may  extend  from  the  third  ventricle 
to  the  calamus  scriptorius,  resulting  in  a  complex  of  symptoms  of 
ophthalmoplegia  and  bulbar  paralysis.  Sometimes  polio-encephalitis  and 
polio-myelitis  may  occur  combined,  causing  in  addition  to  the  above, 
symptoms  of  affection  of  the  motor  cranial  nerves,  diffuse  or  circumscribed 
atrophic  spinal  paralysis. 
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Acute  Apoplectic  Bulbar  Paralysis. 

Softening  or  htemorrhage  are  the  commonest  causes  of  acute  bulbar 
paralysis.  In  persons  under  40,  it  may  be  caused  by  embolism,  but  is 
usually  due  to  syphilitic  endarteritis  of  the  basilar  or  vertebral  arteries, 
with  thrombotic  occlusion  of  one  or  more  of  the  terminal  branches 
supplying  the  nuclei  in  the  floor  of  the  fourth  ventricle.  In  older  persons 
it  is  more  often  due  to  arterio-sclerosis  or  atheroma.  The  former  condition 
is  associated  with  the  existence  of  miliary  aneurysms,  one  of  which  may 
rupture,  and  the  latter  may  give  rise  to  softening,  owing  to  stasis  and 
coagulation  of  the  blood  in  diseased  terminal  arteries.  Various  phe- 
nomena may  precede  the  onset  of  the  bulbar  symptoms  as  the  result  of 
the  arterial  disease,  namely,  sleeplessness  and  headache,  especially  of  the 
occipital  region  and  neck,  and  sudden  giddiness  or  loss  of  consciousness. 
The  giddiness  may  be  so  severe  as  to  cause  the  patient  to  fall  down,  and 
it  may  be  accompanied  by  vomiting,  but  rarely  by  convulsions.  Bulbar 
paralysis  ensues,  seldom  taking  more  than  two  clays  to  reach  its  full 
development,  and  causing  dysphagia  and  dysarthria,  or  even  complete  loss 
of  speech.  At  the  onset  there  may  be  a  condition  of  trismus,  caused  by 
tonic  contraction  of  the  muscles  of  mastication,  this,  however,  being  followed 
by  loss  of  power.  There  is  generally  a  symmetrical  paralysis  of  the  lower 
facial  muscles  and  paralysis  of  the  tongue,  the  soft  palate,  and  the  pharynx. 
The  laryngeal  muscles  may  be  paralysed  on  one  or  both  sides ;  the 
adductors  are  especially  prone  to  be  affected,  causing  hoarseness  or 
aphonia.  Sometimes  the  bulbar  paralysis  is  accompanied  by  paralysis  of 
the  limbs,  with  rigidity  and  increase  of  the  deep  reflexes  on  one  or  both 
sides.  As  a  rule,  there  is  not  much  muscular  atrophy,  for  the  paralysis  is 
due  more  to  interruption  of  the  fibres  of  the  cortico-bulbar  system  on  their 
way  to  the  nerve  nuclei,  than  to  destruction  of  the  nuclei  themselves.  The 
facial  expression  suggests  weak-mindedness,  as  the  most  trifling  circum- 
stance causes  emotional  mobility  of  the  facial  muscles  with  the  expression 
of  weeping,  less  often  laughing.  Sensory  phenomena  are,  as  a  rule,  not 
prominent  symptoms,  but  there  may  be  paraesthesia,  hyperesthesia,  hemi- 
anesthesia, or  pains  in  one  side  of  the  body,  or  anesthesia  over  the 
distribution  of  the  fifth  nerve  on  one  side.  Dyspnoea  and  Cheyne-Stokes 
breathing  may  come  on,  and  are  of  fatal  omen ;  as  also  are  acceleration  of 
the  pulse  and  high  fever.  The  course  of  the  disease  depends  upon  the 
severity  of  the  phenomena  and  the  cause.  Syphilitic  cases  are  the  most 
favourable,  because  collateral  circulation  can  be  restored  before  extensive 
necrobiosis  has  occurred.  A  patient  under  my  care  told  me  that  6  months 
after  contracting  syphilis,  while  seated  at  the  piano,  he  felt  faint ;  he  got 
up  to  take  a  glass  of  water,  and  found  he  could  not  swallow  it,  the  fluid 
reo-uro-itating  through  his  nose ;  he  had  lost  his  speech,  and  was  unable  to 
tell  his  friends  what  was  the  matter.  A  few  days  later,  in  addition  to 
the  bulbar  paralysis,  hemiplegia  of  the  right  side  and  weakness  of  the 
left  developed.  A  partial  but  still  satisfactory  recovery  occurred  with 
vio-orous  antisyphilitic  treatment.  Hemorrhage  into  the  pons  is  nearly 
always  fatal,  so  also  is  thrombosis  of  the  main  trunk  of  the  basilar.  iSiot 
so  serious  is  thrombosis  of  one  vertebral. 

Bulbar  paralysis  may  arise  in  the  course  of  acute  multiple  neuritis. 
I  have  myself  twice  found  degeneration  of  the  vagus  nerves  in  alcoholic 
polyneuritis.     Again,  severe  forms  of  bulbar  paralysis  have  been  described 
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by  Eisenlohr  and  Miiller  in  leuktemia,  probably  due  to  blocking  of  the 
minute  capillary  vessels  by  the  myelocytes,  or  to  multiple  haemorrhages. 
Bulbar  paralysis  may  also  be  brought  about  by  the  compression  of  tumours 
growing  from  the  base  of  the  skull  or  the  cerebellum,  by  tumours  in  the 
pons  and  medulla,  by  gummatous  meningitis,  and  by  the  compression  of  an 
aneurysm  of  the  basilar  or  vertebral  arteries. 

PSEUDO-BULBAE  PARALYSIS   AND   CeREBRO-BuLBAR  PaEALYSIS. 

Pseudo-bulbar  paralysis,  as  its  name  implies,  is  a  disease  in  which  the 
symptoms  are  like  those  of  bulbar  paralysis,  but  the  lesion  is  not  situated 
in  the  bulb.  It  is  due  to  haemorrhage  or  softening  in  both  hemispheres, 
causing  bilateral  interruption  of  the  path  of  voluntary  impulses  from  the 
lower  portion  of  the  Eolaudic  cortex  to  the  motor  nuclei  of  the  bulb. 
It  is  usually  associated  with  bilateral  weakness  or  paralysis  of  the  limbs, 
sometimes  with  hemiplegia  of  one  side  and  hemiparesis  of  the  other.  It 
develops  as  a  result  of  successive  apoplectic  attacks,  affecting  first  one  side 
of  the  body  and  then  the  other.  Emotional  disturbance,  with  a  tendency 
to  laugh  or  cry,  is  an  especial  feature  of  the  disease;  and  since  it 
frequently  arises  from  multiple  lesions  of  the  hemispheres,  dementia  in  a 
variable  degree  is  usually  present,  also  apathy  and  confusion  of  ideas. 
The  muscles  are  not  wasted,  except  from  disuse,  reflexes  are  present,  and 
there  is  no  reaction  of  degeneration.  Severe  disturbances  of  respiration, 
and  even  of  phonation,  are  usually  absent.  The  writer  has  seen  two  cases 
arising  from  multiple  bilateral  softenings  in  the  basal  ganglia  and  internal 
capsule. 

Cerebro-bulbar  paralysis  is  commoner  than  the  former.  The  vascular 
lesions  are  not  limited  to  the  hemispheres,  but  also  affect  the  pons  and 
meduUa.  Along  with  atheroma  of  the  larger  arteries,  microscopical 
examination  reveals  a  general  arterio-sclerosis  cerebri,  with  macroscopic 
or  microscopic  hemorrhages,  cysts,  or  softenings.  The  symptoms  depend 
upon  the  extent,  size,  and  distribution  of  these  lesions.  The  arterial 
disease  being  a  progressive  degenerative  process,  the  symptoms  are  pro- 
gressive. There  is  usually  some  disturbance  of  the  psychical  functions, 
such  as  irritabihty  of  temper,  confusion  of  ideas,  hallucinations,  delusions, 
and  illusions;  and  there  is  difficulty  in  swallowing  and  speech,  with  a 
spastic  paresis  or  paralysis  of  the  limbs,  which  increases  with  each  successive 
apoplectic  attack ;  the  patient  finally  becomes  quite  helpless  and  bedridden, 
hardly  able  to  move,  swallow,  or  speak,  and  liable  to  severe  attacks  of 
dyspnoea  and  Cheyne-Stokes  breathing,  which  paroxysms  may  last  several 
hours.  Quickening  of  the  pulse  and  arrythmia  may  also  occur.  ]\Iarked 
anaesthesia  is  seldom  present,  and  there  may  or  may  not  be  control  over 
the  sphincters. 

The  prognosis  in  most  cases  is  unfavourable,  but  I  have  seen  patients 
so  affected  live  years  before  death  from  some  fatal  complication  has 
occurred.  The  treatment  of  acute  bulbar  paralysis  depends  upon  the 
cause.  In  those  conditions  which  correspond  to  polio-myelitis  the  treat- 
ment is  similar ;  in  other  conditions,  careful  examination  should  be  made 
for  Bright's  disease  and  valvular  disease  of  the  heart,  and  in  their  absence, 
even  if  there  is  no  history  or  evidence  of  syphilis,  mercurial  inunction 
and  large  doses  of  potassium  iodide  should  be  tried  without  delay.  The 
great  difficulty  in  these  cases  is  the  feeding,  and  it  may  be  necessary  and 
advisable  to  feed  the  patient  and  administer  the  medicine  by  means  of 
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a  soft  tube  passed  through  the  nose.  Later,  in  nuclear  and  infranuclear 
cases,  if  the  muscles  are  atrophied,  galvanism,  combined  with  the  ad- 
ministration of  strychnine,  may  be  tried. 


Peogeessive  Bulbae  Paealysis. 
Syn.,  Glosso-pharyngo-lahial  Palsy,  Duclienne. 

This  disease  was  first  described  by  Dumenil  in  1859,  but  the  classical 
•description  of  Ducheune  in  the  following  year  first  brought  about  its 
recognition  as  a  distinct  disease.  The  morbid  microscopical  anatomy  was 
first  described  by  Charcot  and  Leyden. 

Etiology. — It  is  a  rare  disease,  affects  both  sexes  pretty  equally, 
comes  on  in  the  fifth  or  sixth  decades  of  life,  and  is  rarely  met  with 
under  40.  The  causes  are  unknown;  exposure  to  cold,  shock,  mental 
trouble  and  worry,  injury  and  stress,  have  been  assigned  as  causes.  It  is 
frequently  associated  with  progressive  muscular  atrophy. 

Pathology. — To  the  naked  eye  little  can  be  seen,  but  microscopically 
the  various  motor  nuclei  of  the  hypoglossal  and  facial,  glosso-pharyngeal, 
vagus,  accessorius  and  motor  of  the  fifth  show  characteristic  changes 
sipailar  to  those  of  progressive  muscular  atrophy.  The  nerve  fibre  net- 
work is  atrophied,  and  the  ganglion  cells  have  either  disappeared  or  are 
in  all  stages  of  degeneration ;  their  processes  are  broken  off,  the  cell  bodies 
shrunken  or  only  represented  by  a  little  clump  of  pigment,  the  Nissl 
granules  absent,  and  but  few  cells  are  left  in  an  advanced  case.  The 
motor  nerves,  which  are  the  axis  cylinder  projections  of  these  cells,  and 
form  the  intra-  and  extra-bulbar  roots  of  the  corresponding  cranial  nerves, 
show  a  naked  eye  atrophy.  Naturally,  the  nerve  fibres  in  the  muscles  are 
degenerated;  the  muscle  fibres  themselves  are  either  in  a  state  of  fatty 
•degeneration  or  only  show  the  sarcolemma  sheath,  and  often  fat  replaces 
the  atrophied  fibres.  The  normal  striation  is  seen  in  but  few  fibres. 
The  muscle  fibres  that  are  undergoing  degeneration  show  usually  a  pro- 
liferation of  the  nuclei  of  the  sarcolemma. 

Symptoms. — The  onset  is  insidious,  and  the  first  noticeable  symp- 
tom is  slight  indistinctness  of  speech,  due  to  imperfect  articulation  of 
•certain  sounds  in  which  the  tongue  is  engaged,  for  example,  the  produc- 
tion of  the  consonants  I,  r,  n,  t,  which  require  the  elevation  of  the  tip  of  the 
tongue  to  the  palate.  This  imperfection  in  speech  becomes  more  obvious 
when  the  patient  is  fatigued.  Later,  in  consequence  of  the  affection  of  the 
lips,  such  letters  as  0,  u,  p,  b,  m  are  indistinctly  pronounced.  Simultane- 
■ously,  or  later,  owing  to  weakness  of  the  soft  palate,  a  nasal  character  or 
an  increased  difficulty  in  speech  arises.  Soon,  associated  with  the 
■dysarthria,  there  is  a  difficulty  in  swallowing,  partly  due  to  the  tongue 
being  unable  to  convey  the  food  to  the  back  of  the  mouth,  partly  because 
the  tongue  cannot  assist  in  bringing  the  food  back  between  the  teeth,  and 
it  accumulates  between  the  lips  and  the  gums,  partly  because  the  pharyngeal 
muscles  are  no  longer  able  to  seize  the  food  and  start  the  reflex  process  of 
swallowing,  and  partly  because  the  soft  palate,  being  paralysed,  does  not 
■effectually  close  the  nasal  passages,  so  that,  especially  with  fluid  nourishment, 
regurgitation  through  the  nostrils  may  occur.  As  the  disease  proceeds, 
the  difficulty  in  speech  and  swallowing  is  increased  by  the  affection  of  the 
laryngeal  muscles,  the  pitch  of  the  voice  is  lowered,  owing  to  paralysis  of 
the  adductors,  the  glottis  is  imperfectly  closed  during  deglutition,  and  con- 
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sequently  there  is  a  tendency  for  fluids,  and  even  food,  to  pass  into  the 
larynx  and  set  up  fits  of  coughing,  wliich,  however,  are  ineffectual  to  expel 
the  particles,  because  the  glottis  cannot  be  closed  and  the  expiratory  blast  i& 
of  insufficient  force.  For  the  same  reason,  such  sounds  as  can  be  uttered 
are  feeble,  hoarse,  and  indistinct.  Later,  even  the  muscles  of  mastication 
may  be  affected,  and  the  disease,  spreading  into  the  respiratory  centre, 
gives  rise  to  attacks  of  dyspnoea.  The  intellectual  faculties  are,  as  a  rule, 
unimpaired,  although  the  facial  expression,  and  the  curious  emotional 
mobility  with  the  tendency  of  the  patient  to  burst  into  tears  or  laughter, 
would  suggest  weak-mindedness.  The  patient  presents  a  characteristic 
appearance :  the  mouth  half  open,  the  tongue  Ipug  motionless  on  the  floor 
of  the  mouth,  the  tip  behind  the  dental  arch,  unable  to  speak,  and  unable 
to  swallow  the  saliva  which  is  continually  flowing  out  of  the  angles  of  the 
mouth,  and,  as  Charcot  has  graphically  portrayed,  a  slate  in  one  hand  to 
express  his  wants,  and  a  handkerchief  in  the  other  to  mop  up  the  viscid 
saliva  which  is  continually  dribbling  from  the  angles  of  the  mouth.  While 
the  lower  half  of  the  face  is  so  strikingly  affected,  the  upper  half  retains  its 
normal  expression  and  power  of  movement.  There  is  no  loss  of  sensibility ,^ 
but  the  pharyngeal,  palatal,  faucial,  and  laryngeal  reflexes  are  lost,  owing  to 
the  affection  of  the  motor  path  of  the  reflex  arc.  The  muscles  are  atrophied,, 
especially  the  tongue,  which  cannot  be  protruded  in  the  later  stages  even 
a  short  distance  beyond  the  teeth ;  it  often  appears  broad  and  flabby,  this, 
however,  being  due  to  fat  and  fibrous  tissue  replacing  the  muscle ;  generally, 
however,  it  is  atrophied,  and  its  surface  wrinkled  and  furrowed.  Fine 
fibrillary  twichings  of  the  tongue,  less  often  of  the  lips,  can  be  seen.  The 
lips  are  thin,  but  sometimes  retain  their  normal  thickness.  Electrical 
reactions  are  for  a  long  time  normal,  but  when  a  suflicient  number  of 
muscular  fibrils  are  affected,  a  partial  reaction  of  degeneration  can  be 
obtained. 

The  course  of  the  disease  is  always  progressive,  although  sometimes 
apparently  the  degenerative  process  halts  in  its  progress  and  gives  false 
hopes ;  but  the  disease  seldom  lasts  more  than  a  year  or  two.  The  causes 
of  death  are  septic  broncho-pneumonia,  excited  by  the  entrance  of  food 
into  the  air  passages ;  failure  of  respii'ation,  owing  to  involvement  of  the 
centre  in  the  medulla,  or  weakness  of  the  respiratory  muscles ;  or  tachy- 
cardia and  heart  failure,  due  to  affection  of  the  cardio-inhibitory  centre. 
Cases  have  been  known  in  which  the  frequency  of  the  pulse  towards  the 
close  of  life  has  reached  140-160. 

Diagnosis. — This  is  given  on  page  764. 

Treatment. — Being  an  incurable  disease,  little  can  be  hoped  for. 
Tonics,  such  as  arsenic  and  strychnine,  have  been  given.  Gowers  re- 
commends hypodermic  injection  of  strychnine  combined  with  -^  gr. 
morphine.  Very  small  doses  of  atropine  might  be  added  to  check  the 
excessive  flow  of  saliva.  Electricity  has  been  tried,  but  with  unsatisfactory 
results.  The  only  thing  usually  to  be  done  is  to  take  care  that  the  patient 
is  fed  in  such  a  way  as  to  avoid  food  passing  into  the  larynx.  Fluid 
nourishment  is  often  more  dangerous  than  very  soft  pulpy  food,  so  that  a 
minced  diet  is  the  most  suitable.  But  it  may  be  essential  to  feed  the 
patient  by  a  soft  tube,  and  great  care  must  be  taken  in  its  passage,  as  the 
larynx  is  insensitive. 

It  will  be  more  convenient  to  consider  chronic  progressive  ophthalmo- 
plegia at  the  end  of  this  article. 
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Bulbar  Paralysis  without  Anatomical  Change. 

Syn.,  Myasthenia  Gravis,  Asthenic  Bulbar  Paralysis,  Asthenic  Paralysis. 

The  first  record  of  this  disease  was  by  Wilks,  who  describes  in  the 
Guy's  Hospital  Eeports  of  1877  a  case  of  bulbar  paralysis  in  which  no 
anatomical  changes  were  found  post-mortem.  In  the  following  year  Erb 
described  a  case  as  a  peculiar  form  of  bulbar  disease.  These  observations 
did  not  attract  much  attention  for  ten  years,  when  Oppenheim  and 
Eisenlohi  described  cases;  and  now  some  sixty  cases  have  been  put  on 
record.  Little  attention  had,  however,  been  devoted  to  the  disease  in  this 
country  until  quite  recently,  although  for  some  time  past  it  has  had  a 
recognised  place  in  German  text-books  of  neurology.  An  important 
contribution  to  this  subject  has  lately  been  made  by  Buzzard  and  a 
valuable  critical  digest  by  Campbell  and  Bramwell  appeared  quite 
recently. 

Etiology. — The  disease  affects  both  sexes  equally.  It  occurs  as  a 
rule,  however,  at  an  earlier  age  in  women.  The  youngest  case  on  record 
was  12,  the  oldest  55 ;  it  cannot  be  said  that  occupation  has  any  definite 
relationship,  although  manual  workers  are  said  to  be  more  liable  to  it. 
The  patients  sometimes  have  previously  enjoyed  good  health,  but  when 
women  are  affected,  they  are  usually  anaemic.  An  attack  of  an  acute 
specific  fever  has  preceded  the  onset  of  symptoms  in  some  cases.  Cold, 
over-exertion,  and  other  conditions,  are  said  to  have  been  exciting  causes 
in  individual  cases.  Syphilis  and  alcohol  appear  to  play  no  part  in  this 
disease. 

Pathology. — The  state  of  our  present  knowledge  does  not  allow  us 
to  make  any  definite  statement  as  to  the  nature  of  this  disease;  it  is 
probably  a  toxic  paralysis  of  some  part  of  the  voluntary  neuromotor 
mechanism. 

The  myasthenic  reaction  would  support  the  view  that  the  poison 
affected  the  neurone  rather  than  the  muscles,  and  very  probably  at  its  most 
vulnerable  point— the  motor  end-plate.  The  changes  which  have  been 
observed  in  the  motor  neurones  by  Nissl's  method  are  too  inconstant  and 
variable  to  help  in  the  elucidation  of  this  problem.  It  is  conceivable  that 
some  toxic  fatigue  products  are  imperfectly  dealt  with,  and  poison  the  motor 
end-plates,  .    . 

Symptoms. — The  onset  is  usually  gradual,  and  the  characteristic 
weakness  shows  itself  first  as  a  rule  in  the  muscles  supplied  by  the 
bulb.  Ptosis,  usually  bilateral,  and  often  more  marked  on  one  side  than 
another,  is  an  early  symptom ;  owing  to  palsy  of  the  associated  occipito- 
frontales,  the  forehead  is  not  wrinkled,  and  the  only  way  in  which  the 
patient  can  therefore  look  in  front  of  him  is  by  throwing  the  head  back, 
but  then  often,  on  account  of  the  weakness  of  the  neck  muscles,  he  is 
unable  to  do  this.  Weakness  of  the  external  muscles  of  the  eyeball  with 
diplopia  is  a  frequent  symptom ;  and  a  striking  feature  of  the  diplopia  is  an 
alteration  of  the  relative  position  of  the  two  images  at  different  times. 
Pupil  changes  are  quite  exceptional.  Difficulty  in  mastication  is  one  of 
the  most  constant  symptoms  of  the  disease ;  sometimes  there  is  dribbhng 
of  sahva  from  the  mouth  like  a  case  of  true  bulbar  paralysis.  The 
immobile,  expressionless  face,  and  the  drooping  upper  eyelids  with  inability 
to  wrinkle  the  forehead,  to  raise  the  eyebrows,  or  to  frown,  is  especially 
characteristic  of  this  disease. 
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Difficulty  in  swallowing  is  another  symptom  which  is  seldom  absent, 
and  is  very  important,  because  in  several  instances  death  has  followed 
attacks  of  choking  brought  on  while  swallowing.  Weakness  of  the  soft 
palate  rendering  the  voice  nasal  and  causing  regurgitation  of  fluids  through 
the  nose,  is  common,  but  paralysis  of  the  laryngeal  muscles  is  of  less 
frequent  occurrence.  The  muscles  of  the  throat  and  limbs  may  be  affected, 
and  alarming,  even  fatal,  attacks  of  dyspnoea  may  come  on  from  affection 
of,  the  respiratory  muscles.  The  occurrence  of  fatigue  on  any  voluntary 
exertion  is  especially  characteristic,  and  the  speedy  production  of  muscular 
exhaustion  constitutes  the  most  striking  feature  of  the  disease.  Sometimes 
the  drooping  of  the  eyelids  and  the  other  evidences  of  paresis  are  only 
noticeable  towards  the  end  of  the  day.  Persistent  voluntary  exercise 
of  the  affected  muscles,  even  in  the  early  morning  after  sleep,  causes  the 
characteristic  exhaustion  and  paralysis,  and  very  significant  of  the  disease 
are  the  variations  in  the  intensity  of  the  symptoms  and  the  occurrence  of 
remissions.  In  1895,  Jolly  described  the  characteristic  electrical  reaction 
of  the  muscles  which  is  termed  the  myasthenic  reaction.^ 

If  the  muscle  is  excited  by  the  faradic  current,  the  electrode  being 
kept  in  contact  with  the  muscle,  the  contraction  becomes  gradually  feebler 
until  finally  the  muscle  ceases  to  respond.  If,  however,  the  electrodes  be 
removed,  and,  after  a  few  minutes,  reapplied,  contraction  is  obtained.  The 
muscles,  however,  cannot  be  exhausted  by  galvanic  stimulation.  There  is 
no  muscular  atrophy.  The  knee-jerks  are  rather  more  active  than  normal; 
there  are  no  sensory  symptoms,  and  muscular  sense  and  co-ordination  are 
not  affected. 

Diagnosis. — The  diseases  most  liable  to  be  confounded  with  this 
affection  are  bulbar  paralysis  and  a  myotrophic  lateral  sclerosis,  polio- 
encephalitis, muscular  dystrophies,  especially  Landouzy-Dejerine  paralysis, 
hysteria,  and  a  form  of  Landry's  paralysis  affecting  the  muscles  innervated 
by  the  medulla.  The  most  important  points  to  bear  in  mind  are  the  absence 
of  muscular  atrophy,  normal  electrical  excitability  or  the  myasthenic  re- 
action, considerable  remissions  and  phenomena  of  fatigue  on  exertion, 
together  with  the  characteristic  affection  of  muscles  supplied  by  the  bulb. 

Prognosis  and  treatment. — This  is  very  serious,  more  than  a  third 


1  Differential  Diagnosis  of  Bulbar  Paralyses. 


I. 

Acute 
Bulbar 
Disease. 


/  /"History  of  a  blow  or  fall ;    condition  in  whicli 

patient  is  found. 
.1  Possible  evidence  of  disease  of  cervical  vertebrae, 
I      involving  atlas  and  axis,  fracture  or  dislocation 
1^     being  brought  about  by  a  trivial  strain  or  blow. 
/Sudden  onset  during  muscular  strain  or  emotion 
J      in  persons  over  50  years  of  age. 
'  j  Evidence  of  arterio-sclerosis,  high-tension  pulse, 
\.     albuminuria,  cardiac  hypertrophy. 
/Sudden  onset  in  a  young  adult  or  child,  the  sub- 
'\     ject  of  endocarditis. 

Gradual  onset  sometimes  with  prodromal  symptoms 
of  headache,  etc.,  but  often  quite  sudden;  in 
male  adults  under  50,  generally  due  to  syphilitic 
endarteritis  ;  in  persons  over  50,  usually  evi- 
dence of  arterial  degeneration  and  weak  irregalar 
heart. 

rOnset  acute  ;  headache,  giddiness,  vomiting,   de- 
Inflammatory  Polio-en-        lirium,    paralytic    affection  of  eye -muscles    or 
CEPHALITIS,      Superior^     muscles  supplied  by  neurones  of  bulb. 
AND  Inferiok       .         .    History  of  chronic  alcoholism  or  of  some  toxic 
I  L     condition. 


Traumatism 


HEMORRHAGE 


Embolism 


Thrombosis 
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of  the  recorded  cases  have  ended  fatally.  Improvement,  or  even  recovery, 
however,  may  take  place.  Eest  and  avoidance  of  all  fatigue  and  excitement 
is  most  important ;  the  patient  should  be  kept  in  bed,  and  if  there  is  any 
difficulty  in  deglutition  or  in  mastication,  minced  food  should  be  given. 
Great  care  should  be  exercised  in  using  the  tube  for  feeding.  Strychnine, 
suprarenal  extract,  and  thyroid  tabloids  have  been  tried  without  benefit ; 
iron  and  arsenic  have  no  specific  action  upon  the  disease,  but  may  be 
employed  as  general  tonics.  Galvanism  and  massage  also  seem  to  be  of 
no  use,  if  they  are  not  positively  harmful. 

Chronic  Ophthalmoplegia. 

Paralysis  of  the  ocular  muscles  from  peripheral  causes  has  already 
been  dealt  with.  The  following  description  refers  to  a  chronic  progressive 
paralysis  due  to  affection  of  the  nuclei  of  the  ocular  muscles  by  a  chronic 
inflammatory  or  degenerative  process.  Progressive  ocular  paralysis  is 
sometimes  associated  with  bulbar  symptoms,  showing  that  the  degenerative 
process  has  affected  the  nuclei  of  other  cranial  motor  nerves,  and  in  a 
.case  of  Hutchinson's,  which  Gowers  examined,  the  microscopical  appear- 
ances of  the  nuclei  of  the  ocular  nerves  were  very  similar  to  the  appearances 
presented  by  the  anterior  horns  in  progressive  muscular  atrophy.  Gowers 
states,  "  thus  the  lesion  in  a  fairly  characteristic  case  was  a  degeneration 
limited  to  structures  having  a  common  function."  Nuclear  ophthalmoplegia 
in  the  pure  form  is  seldom  seen ;  it  was  first  described  by  von  Graefe,  and 
later  by  Hutchinson,  who  also  noted  that  in  a  number  of  cases  (one-third) 
it  is  associated  with  optic  atrophy. 

The  disease  develops  itself  in  the  following  manner :  diplopia  or  ptosis 
occurs ;  gradually  in  the  course  of  months  or  years,  the  paralysis  spreads 
to  other  muscles  of  the  eyes ;  very  frequently  the  internal  muscles  of  the 
eyeballs  are  spared,  also  the  levator  palpebrse  is  either  incompletely 
paralysed,  or  sometimes  escapes  altogether.  When  the  internal  muscles 
of  the  eyeball  are  unaffected,  nuclear  paralysis  can  be  diagnosed  with  con- 
fidence. Ophthalmoplegia  exterior  bilateralis  can  only  be  explained  by  a 
nuclear  lesion. 

It  is  not  uncommon,  however,  for  the  internal  muscles  to  be  affected 
later  on  in  the  disease,  owing  to  the  extension  of  the  process  of  degeneration 
to  the  superior  nuclei ;  a  group  of  cells  smaller  in  size  and  situated  higher 
than  the  other  groups.  In  the  fully  developed  disease,  the  eyeballs  are 
immovable  in  the  orbits,  directed  straight  forward  or  somewhat  outwards, 

TEvidence  of  involvement  of  two  or  three  nerve 
Chronic  Meningitis        .|     roots  of  bulb  ;  previous  history  of  syphilis. 
New   Growths   and    An- /General  symptoms  due  to  increased  intracranial 
EUEYSM  .         .         .\     pressure. 

r  Absence  of  general  symptoms  of  tumour,     ralior 
n.  I      of  discs. 

Chronic      J  Disseminated  Sclerosis  <  Coincidence  of  some  characteristic  brain  and  spinal 
Bulbar  [     symptoms  with  bulbar. 

Disease.  r  Insidious  onset ;    progressive  character   afiFectiug 

^  T5  first  speech,  then  swallowing,  etc.,  usually  in 

Progressive  Bulbar  Par- I     ^^^  ^f^|^  ^^  3^,,^]^  decades  of  life.     Symptoms 
ALYSis    .  .         .  'of  atrophic    paralysis   of    muscles,    sometimes 

I     combined  with  progressive  muscular  atro]ihy. 
/■Absence  of  muscular  atrophy,  normal  electrical  excitability  or  the  myasthenic 
^^-  reaction  :  considerable  remissions  ;  marked  development  of  the  paralysis  by 

Myasthenia  J.      fatio-ue  ;  bulbar  symptoms  most  prominent,  but  all  voluntary  muscles  more 
.    Gravis.        y     ^^  ^^^^  affected,  especially  extrinsic  eye-muscles. 
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and  paralysed  for  all  voluntary  movements ;  in  a  few  cases  the  upper 
nucleus  of  the  facial  has  been  involved,  causing  paralysis  of  the  orbicularis 
palpebrarum. 

Progressive  ophthalmoplegia  may  constitute  the  whole  of  the  symptoms 
of  the  disease,  but  more  frequently  it  precedes  or  accompanies  other  wide- 
spread degenerative  processes,  such  as  locomotor  ataxy  and  general 
paralysis,  and  in  rare  instances  it  may  occur  in  bulbar  paralysis,  pro- 
gressive muscular  atrophy,  combined  sclerosis  of  the  spinal  cord,  and 
multiple  sclerosis. 

A  similar  condition  has  been  described  as  congenital  and  even  hereditary 
in  origin. 

Prognosis  is  in  most  cases  unfavourable.  The  disease  may  disappear 
spontaneously  or  under  antisyphilitic  treatment,  but  occasionally  improves 
or  remains  stationary.  It  is  too  often  the  herald  of  some  more  serious 
general  degenerative  process. 

Treatment. — In  syphilitic  subjects,  mercury  and  iodide  have  seemed 
useful  when  the  onset  was  acute  or  subacute ;  in  cases  that  are  chronic 
from  the  beginning,  this  treatment,  as  in  locomotor  ataxy  and  general 
paralysis,  is  useless.  Nerve  tonics  which  are  suited  to  primary  degenerative, 
processes  are  indicated — strychnine  and  arsenic  being  the  most  effective. 
Galvanism,  as  in  bulbar  paralysis,  appears  to  be  of  little  use.  In  acute 
cases,  leeches  to  the  temples  or  bhsters  behind  the  ear  may  be  applied  with 
benefit. 

F.  W.  MOTT. 

AFFECTIONS  OF  SPEECH. 

Under  this  head  fall  (a)  Lisping;  (b)  slurring  speech,  as  from  alcohol 
and  various  other  forms  of  nervous  disease ;  (c)  scanning  speech,  as  in  some 
cases  of  disseminated  sclerosis ;  {d)  stuttering.  Of  these,  h  and  c  wiD.  be 
found  described  under  the  various  diseases  in  which  they  occur. 

Lisping. 

The  imperfect  pronunciation  of  various  consonants.  A  certain 
amount  of  lisping  is  always  present  when  a  child  begins  to  speak,  and 
occasionally  persists  without  any  abnormality  in  the  organs  of  speech,  and 
the  lisp  becomes  a  personal  or  racial  characteristic.  R  and  s  are  the  con- 
sonants most  usually  mispronounced,  w  or  sh  being  substituted  for  them 
respectively.  In  some  cases  lisping  is  due  to  anatomical  or  functional 
defect  in  the  closing  of  the  palate,  as  in  cases  of  cleft  palate,  diphtheritic 
paralysis,  bulbar  paralysis,  etc.  In  these,  owmg  to  the  failure  of  the  soft 
palate  to  cut  off  the  respiratory  blast  from  the  nasal  passages,  the  voice 
acquires  a  nasal  twang,  and  difficulty  is  experienced  in  the  production  of 
the  "  explosive  "  consonants,  p,  b,  t,  d,  k,  and  g.  M  is  substituted  for  p  and 
b,  and  n  for  t  and  d.  In  rare  cases  there  may  be  lisping  on  eight  or  ten  of 
the  consonant  sounds,  t,  d,  or  n  being  substituted  for  them.  As  a  result, 
the  speech  is  quite  unintelligible,  although  obviously  divided  up  into  words 
and  sentences.  It  is  only  on  carefully  analysing  the  sounds  that  it  can  be 
found  what  letters  are  being  mispronounced.  This  condition  has  been 
described  as  a  separate  affection,  under  the  name  idioglossia. 

Treatment. — Patient,  persistent  practice  is  the  only  treatment  re- 
quired in  most  cases,  except  where  there  is  a  cleft  palate  or  some  other  oral 
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deformity.    In  cases  of  idioglossia,  it  is  advisable  to  separate  the  child  from 
those  who  have  learned  to  understand  his  speech  while  he  is  under  tuition. 

Stutteeing. 

A  spasmodic  affection  of  the  muscles  of  articulation  and  respiration, 
leading  to  hesitation  in  uttering  certain  consonants.  It  occui's  chiefly  in 
childhood,  and  is  twice  as  common  among  boys  as  girls.  It  is  usually 
noticed  when  the  child  begins  to  talk,  or  at  some  epoch  in  his  life,  e.g.  when 
he  goes  to  school.  Its  causation  is  obsciu-e.  Direct  inheritance  is  rare, 
although  a  neurotic  family  history  is  usually  to  be  obtained.  In  a  few 
cases  the  disorder  is  clearly  to  be  traced  to  imitation  of  another  stutterer. 

Symptoms. — The  phenomena  vary  in  individual  cases.  The  patient 
exhibits  difficulty  in  pronouncing  certain  letters,  when  they  occur  at  the 
commencement  of  a  word  or  syllable.  As  he  is  speaking,  he  suddenly  has 
■difficulty  in  commencing  to  utter  a  word,  and  exhibits  obvious  effort.  He 
cither  remains  silent,  or  in  some  cases  rapidly  repeats  the  initial  letter, 
speaking,  for  instance,  of  a  b-b-b-ath,  b-b-b-un.  The  word  is  suddenly 
ejaculated,  and  the  succeeding  words  are  very  rapidly  uttered,  until  the 
flow  is  checked  by  a  fresh  stutter,  the  rhythm  being  described  as  "  like  water 
being  poured  out  of  a  bottle."  This  jerky  utterance  may  persist  after  the 
stutter  has  been  conquered.  In  the  more  severe  cases,  dm-ing  the  effort  to 
speak,  there  may  be  associated  sounds,  or  associated  grimaces,  or  other 
movements  which  are  extremely  difficult  to  cure. 

In  most  cases  it  will  be  found  that  there  is  a  loss  of  the  normal 
perfect  co-ordination  between  the  action  of  the  expiratory  muscles  and 
the  larnygeal  and  articulatory  muscles,  the  laryngeal  muscles  being  most 
at  fault,  so  that  the  patient  is  straining  his  articulatory  mechanism  instead 
of  vocalising.  It  is  curious  that  this  loss  of  co-ordination  never  occm'S 
when  the  patient  sings  or  intones. 

The  patient  should  be  made  to  read  aloud  some  unfamiliar  prose, 
and  the  consonants  on  which  he  stutters  noted.  At  the  same  time  any 
errors  of  respiration,  and  any  associated  sounds  or  movements,  will  be 
detected.  It  is  important  to  notice  if  there  is  any  lisping  on  any  consonant, 
as  the  removal  of  the  lisp  by  constant  practice  will,  m  many  cases,  lead 
to  the  disappearance  of  the  stutter. 

Prognosis. — Many  cases  recover  spontaneously,  but  recovery  can  be 
hastened  by  intelligent  practice.  A  relapse  often  occurs  when  a  boy  goes 
into  fresh  surroundings,  as  when  he  goes  to  boarding-school,  or  goes  to 
live  abroad. 

Treatment.  — The  nature  of  the  complaint  should  be  explained  to  the 
patient,  who  should  be  taught  to  familiarise  himself  with  the  proper  posi- 
tion of  the  tongue,  lips,  etc.,  for  the  production  of  the  difficult  consonant, 
and  should  be  made  to  understand  that  when  he  meets  with  difficulty  he 
should  direct  his  efforts  to  vocalising  rather  than  articulation.  Eegular 
reading  lessons,  of  at  least  half  an  hour  twice  a  day,  must  be  given  and 
supervised  by  some  responsible  person.  The  reading  should  be,  if  possible, 
in  a  large  room,  so  as  to  encourage  the  patient  to  raise  his  voice.  Dmlng 
the  lesson  he  should  stand  with  the  shoulders  well  thrown  back,  and  keep 
the  chest  well  filled.  He  must  speak  in  a  full  resonant  voice,  as  if  trying 
to  make  his  voice  carry  to  a  distance.  On  coming  to  a  difficult  consonant, 
he  should  be  told  to  raise  his  voice  and  to  direct  his  attention  to  pronouncing 
the  following  vowel,  or  if  the  consonant  be  voiced  (like  I,  v,  g,  etc.),  the 
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vocal  element  of  the  consonant.  A  list  should  be  made  at  each  lesson  of  the 
words  which  give  difficulty,  and  these  must  be  diligently  practised.  Little 
progress  can  be  expected  for  about  a  month,  but  after  that  progress  is  more 
rapid.  Ultimate  recovery  is  usually  complete,  but  there  may  be  recurrence 
in  moments  of  excitement  or  anger. 

W.  S.  COLMAK 

APHASIA. 

The  term  aphasia  is  used  to  describe  a  complicated  group  of  symptoms: 
in  which  there  is  either — {a)  difficulty  in  expressing  propositions  by 
speech  (motor  aphasia),  or  in  writing  (agraphia),  not  due  to  paralysis 
of  the  muscles  concerned  in  articulation  or  writing  respectively,  but  to 
disordered  processes  in  the  cerebrum ;  or  (5)  difficulty  in  understanding 
spoken  or  written  words,  without  any  defect  in  the  sense  of  hearing  or 
vision  (sensory  aphasia),  the  different  forms  being  known  as  word-deafness 
or  word-blindness.  There  may  be  perfect  preservation  of  intelligence  along 
with  severe  aphasia,  although  there  is  usually  more  or  less  impairment 
due  to  the  lesion  which  has  brought  about  the  aphasia. 

Anatomy  and  physiology. — The  central  processes  concerned  in 
voluntary  speech  are  still  imperfectly  understood.  Experimental  observa- 
tion on  the  lower  animals  is  here  impossible,  and  our  knowledge  of  this 
important  branch  of  physiology  has  to  be  obtained  from  observation  of 
children  learning  to  talk,  and  from  clinical  investigation  of  cases  of  aphasia 
in  which  there  is  a  pathological  condition  of  the  centres  concerned.  But  it 
is  seldom  that  the  lesions  causing  aphasia  are  so  limited  and  so  precise  as 
to  enable  definite  conclusions  to  be  drawn  from  any  one  case ;  and,  further, 
there  is  such  a  close  functional  connection  between  the  different  centres 
concerned,  that  extensive  lesion  of  one  always  causes  more  or  less  dis- 
turbance of  the  others ;  and  another  difficulty  lies  in  the  fact  that  in  the 
majority  of  cases  there  is  at  first  considerable  clouding  of  the  mental  faculties. 
Hence,  there  are  very  divergent  views  held  by  high  authorities  as  to  the 
nature  of  the  central  speech  processes,  and  of  the  explanation  of  individual 
cases  of  aphasia.  The  diagrams  which  are  employed  only  give  a  partial  view 
of  the  subject,  and  it  must  be  remembered  that,  except  in  their  broad  out- 
lines, few  of  the  views  that  are  now  held  can  be  considered  as  finally  proved. 

The  centres  which  are  concerned  in  voluntary  speech  are  usually 
described  as  four  in  number,  and  are  situated,  in  right-handed  persons,  in 
the  dominant  left  hemisphere.  In  left-handed  persons,  the  centres  are  in 
the  right  hemisphere.     The  centres  are  as  follows : — 


Sensory 


Motor 


Auditory  Word  Centre 

(A) 

Visual  Word  Centre    . 

(V) 
Motor  Speech  Centre  . 

(M) 


Graphic  Centre 


Posterior  third  of  the  left 
superior  temporo-splien- 
oidal  convolution. 

Angular  gyrus. 

Posterior  third  of  the  in- 
ferior frontal  convolu- 
tion (Broca's  convolu- 
tion). 

Probably  in  the  posterior 
third  of  the  second 
frontal  convolution  and 
adjoining   part   of   the 

■  ascending  frontal  con- 
volution. 
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1.  The  auditory  speech  centre  (A)  is  found  in  the  neighbourhood  of  the 
auditory  centre  in  the  left  temporo-sphenoidal  lobe.  Its  exact  extent  is  not 
known  with  certainty,  but  it  occupies  the  posterior  third  of  the  left  superior 
temporo-sphenoidal  convolution  in  right-handed  persons,  and  probably  part 
of  the  supramarginal  convolution.  It  is  the  first  part  of  the  cerebral 
mechanism  to  be  educated  in  the  child,  and  probably  is  the  dominant  centre 
in  connection  with  speech  processes  throughout  life.  It  is  in  close  associa- 
tion with  Broca's  convolution  by  a  definite  commissure.  Lesions  of  the 
centre  or  of  this  commissure  produce  an  inability  to  understand  spoken 
words,  and,  owing  to  the  close  connection  between  it  and  Broca's  convolu- 
tion, also  entail  more  or  less  motor  aphasia  of  the  amnesic  type. 

2.  The  visual  word  centre  (V)  situated,  in  right-handed  persons  in  the 
left  hemisphere,  in  the  neighbourhood  of  the  auditory  word  centre,  occupies 
the  angular  and  part  of  the  supramarginal  convolutions.  Lesions  of  this 
centre  cause  word-blindness,  and  also  disturbance  of  the  graphic  word 
centre,  so  that  the  patient  is  no  longer  able  to  express  himself  in  writing. 

3.  The  motor  speech  centre  (M)  is  in  the  posterior  part  of  the  left  in- 
ferior frontal  convolu- 
tion. Its  importance 
with  reference  to  ex- 
pression of  words  by 
speech  was  established 
by  Broca  in  1861,  and 
it  is  usually  known  as 
Broca's  convolution.  In 
left  -  handed  persons 
this  centre  is  in  the 
corresponding  convolu- 
tion on  the  right  side. 
The  inferior  frontal  con- 
volution is  larger  and 
more  complex  on  the 
left  side.  This  centre 
is   in  close  connection 

wdth  the  centres  for  the  movements  of  the  tongue  and  larynx,  but  is  pro- 
bably distinct  from  them.  Its  destruction  gives  rise  to  motor  aphasia  in 
its  most  complete  form. 

4.  The  motor  graphic  centre  (G)  is  probably  situated  in  the  middle 
of  the  ascending  frontal  convolution.  It  is  in  close  connection  with  the 
motor  speech  centre,  and  even  if  the  arm  is  not  paralysed,  as  it  usually  is 
from  the  accompanying  right  hemiplegia,  there  is  almost  always  some 
agraphia  if  Broca's  convolution  is  destroyed.  It  must  be  remembered  that 
writing  is  a  late  acquisition  of  the  human  race,  and,  except  in  civilised 
countries  in  the  present  century,  has  been  an  accomplishment  possessed  by 
few,  and  hence  this  centre  is  less  definite  and  independent  than  the  others. 

The  connection  between  these  centres  and  the  higher  intellectual 
centres  is  unknown.  An  independent  naming  centre  has  been  supposed 
to  exist  by  Broadbent  and  others,  but  this  view  is  not  now  generally  held. 

Aphasia  may  therefore  be  produced  by  lesions  of  any  of  these  centres,  or  of 
the  strands  of  white  fibre  connecting  them  with  one  another,  or  by  interrup- 
tion of  the  motor  path  leading  down  from  the  motor  centres  in  the  cortex 
to  the  nuclei  in  the  pons  controlling  the  muscles  of  articulation. 

Education  of  the  speech  centres. — In  the  new-born  infant  the  use  of  all 
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Fig.  24. — Diagram  showing  position  of  the  various  centres. 
A,  Auditory  word  centre ;  B,  visual  word  centre ;  M, 
motor  speech  centre  ;  G,  graphic  centre  (probable  posi- 
tion).— After  Bastian. 
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these  centres  is  in  abeyance.  The  first  to  become  functionally  active  is  the 
auditory  word  centre,  the  infant  being  able  to  understand  words  and  even 
sentences  for  several  months  before  there  is  the  power  to  utter  a  single 
word.  Later,  he  attempts  to  imitate  the  sounds  which  he  has  Ijeen 
taught  to  associate  %vith  certain  objects,  and  the  motor  speech  centre  begins 
to  take  on  its  functions,  but  it  takes  months  of  practice  before  there  is  much 
facility  in  expressing  ideas.  It  is  probable  that,  in  ordinary  voluntary 
speech,  the  auditory  image  of  the  word  is  unconsciously  evoked  before  the 
motor  centre  is  brought  into  action.  At  any  rate,  the  integrity  of  the 
auditory  word  centre  is  absolutely  necessary  for  the  correct  expression  of 
speech,  for  in  all  cases  of  lesion  of  this  centre,  or  of  the  path  from  it  to 
the  motor  centre,  there  is  invariably  more  or  less  complete  motor  aphasia. 
When  the  child  is  about  3  or  4  years  old,  he  is  usually  taught  his  letters, 
and  to  recognise  words.  He  is  generraUy  taught  to  say  the  word  aloud,  and 
in  this  way  liis  ^T.sual  word  centre  is  educated  thi'ough  his  motor  centre ; 
so  that  in  motor  aphasia  it  is  ahnost  always  found  that  the  reading  of  a 
newspaper  becomes  very  difficult,  the  patient  often  having  gTeat  difficulty 
in  understanding  what  he  reads,  although  he  may  comprehend  if  it  is  read 
aloud  to  him.  Lastly,  having  learned  to  read,  the  cliild  is  taught  to  write, 
and  his  graphic  centre  comes  into  actioiL  When  learning  to  write,  the 
child  not  only  recalls  the  sensory  images  of  the  words  stored  up  in  his  casual 
word  centre,  but  also  calls  up  the  motor  memories,  so  that  he  almost  always 
frames  his  mouth  for  the  production  of  the  word,  even  if  he  does  not  actually 
say  it  aloud. 

Etiology. — Since  aphasia  is  usually  met  with  as  a  complication  of  right 
hemiplegia,  the  most  frequent  causes  are  those  of  the  latter  disease,  namely, 
hfemorrhage,  thrombosis,  embolism,  abscess,  gumma,  or  new  growth,  affect- 
ing the  parts  of  the  left  hemisphere  concerned  in  speech  processes,  or 
tumour  or  meningitis  in  the  membranes  over  the  centres.  Aphasia  is  also 
seen  as  a  transient  spnptom  after  some  epileptic  and  epileptiform  con- 
vulsions, and  after  attacks  of  intit  mal,  verbal  amnesia  being  the  most 
common  form.  It  is  also  sometimes  due  to  blood  states  (toxic  aphasia). 
These  may  depend  on  the  presence  of  substances  formed -in  the  blood,  as  in 
some  patients  suffering  fi'om  tj'phoid  fever,  or  the  toxic  agent  may  be 
introduced  from  without,  such  as  lead,  snake  poison,  caimabis  indica,  etc. 
In  very  rare  cases  aphasia  is  due  to  hysteria. 

Symptoms. — Motor  aphasia. — "When  this  form  is  complete,  there  is 
comx3lete  inability  to  articulate  a  single  word,  although  the  patient  makes 
meaningless  articulate  sounds,  showing  that  the  larpigeal  and  articulatory 
muscles  are  not  paralysed,  and  he  shows  by  liis  gestures  that  he  under- 
stands what  he  wishes  to  convey,  but  is  unable  to  express  it  in  words. 
Often  he  can  indicate  by  a  pressm'e  of  the  left  hand  the  number  of  syllables 
in  the  word  which  he  vainly  tries  to  utter.  Even  if  the  word  is  suggested 
to  him,  although  he  ^igoroiLsly  gestures  assent  he  is  quite  unable  to  repeat 
it.  He  can  occasionally  express  liimself  in  writing,  l_)Ut,  as  a  rule,  this  is 
impossible,  owing  to  accompanying  right  hemiplegia,  or  to  involvement  of 
the  graphic  centre  in  the  lesion,  which  has  produced  the  motor  aphasia. 
Usually,  though  there  may  be  no  power  of  naming  objects  or  of  expressmg 
a  proposition,  the  patient  may  be  able  to  say  a  few  words  or  phrases  in 
common  use,  such  as  "  Yes,"  "  No,"  "  Oh  dear,"  or  "  Bother,"  and  when 
annoyed  may  be  able  to  swear  volubly.  This  power  of  speech  is  due  in 
all  probability  to  action  of  the  corresponding  convolution  in  the  right 
hemisphere.     Not  infrequently  the  patient  in  answer  to  all  questions  uses 
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the  same  phrase,  which  is  siDoken  of  as  a  recurring  utterance.  It  is 
probable  that  this  was  the  phrase  which  he  uttered  just  before  he  was 
seized,  as  in  the  case  of  the  librarian  whose  only  words  were,  "  List  com- 
plete." 

After  a  time,  however,  in  the  majority  of  cases,  there  is  considerable 
improvement,  and  he  begins  to  use  a  few  words.  Although  quite  unable 
to  express  himself  in  grammatical  sentences,  he  has  a  nnmljer  of  familiar 
words  and  sentences  at  his  command,  and  with  the  supplementary  aid  of 
facial  gesture  and  pantomime  he  manages  to  convey  his  meaning  to  those 
around  hun.  It  will  be  found  that  he  has  more  difficulty  in  giving  the 
names  of  oljjects  than  with  other  words,  and  this  is  particularly  noticeable 
when  he  is  Hurried  or  put  out.  In  speaking  he  compresses  his  sentences, 
leaving  out  prepositions  and  conjunctions  and  superfluous  words.  Verbs 
appear  to  give  rise  to  less  difficulty  than  other  parts  of  speech,  but  the 
grammatical  inflection  of  the  words  is  often  erroneous. 

Pure  motor  aphasia  is  best  seen  in  limited  lesions  of  Broca's  convolution. 
When  the  lesion  is  larger,  the  commissm^es  leading  to  the  other  centres 
are  involved,  and  there  is  ahnost  always  a  good  deal  of  verbal  amnesia 
Motor  aphasia  may  also  occm-  from  interruption  of  the  motor  path 
to  the  articulatory  muscles,  as  by  a  lesion  of  the  internal  capsule;  but 
if  the  centre  is  not  damaged,  the  aphasia  is  only  transient,  the  impulses 
probably  passing  across  the  corpus  callosum  and  descending  by  the  opposite 
capsule. 

Verbal  amnesia  is  the  term  applied  to  a  form  of  aphasia  very  similar 
to  the  foregoing.  In  this  form,  when  complete,  there  is  not  only  inability 
to  express  ideas  in  words,  but  there  is  inability  to  call  up  the  word  m  the 
mind.  It  will  be  rememl^ered  that  in  cases  of  j)ure  motor  aphasia  the 
patient  was  able  to  indicate  the  number  of  syllables  in  the  word,  but  in 
verbal  amnesia  he  is  unable  to  do  so.  In  mcomplete  cases  there  is  forget- 
fulness  of   certain  words  only,  especially  names.     When  the   patient  is 

shown  a  pen,  for  instance,  he  may  say,  ''  That  is  a ,  oh  dear,  I  can't 

remember,"  saying  the  words  he  can  use  without  difficulty.  Verbal  amnesia 
and  especially  amnesia  for  nouns  is  seen  in  its  most  complete  forms  in 
lesions  of  the  auditory  word  centre,  but  it  also  occm's  in  lesions  of  Broca's 
convolution,  due  to  the  intimate  connection  between  that  centre  and  the 
auditory  word  centre.  Slight  degrees  are  also  seen  in  any  cases  where  there 
is  bram  exhaustion,  and  as  a  temporary  condition  after  a  shock  or  a  fall. 

Paraphasia  is  the  term  applied  to  the  condition  in  which  a  patient,  in 
endeavourmg  to  express  himself,  uses  words  wliich  are  not  those  which  he 
intends  to  employ,  and  which  are  inappropriate.  A  slight  degree  is  often 
present  along  with  motor  aphasia,  and  then  the  patient  may  recognise  that 
the  word  is  wrong  and  make  distressed  efforts  to  find  the  right  one.  But, 
as  a  rule,  when  it  is  at  all  marked  it  is  an  accompaniment  of  sensory 
aphasia,  and  due  to  a  lesion  of  the  auditory  word  centre  or  of  the  path 
from  that  to  the  motor  centre  in  the  frontal  lobe.  In  this  case  the  patient 
is  usually  miaware  that  he  is  using  the  wi^ong  word.  An  extreme  form  of 
paraphasia  is  sometimes  described  as  "  gibberish  aphasia,"  and  is  very  pain- 
ful to  witness.  The  word-deaf  person  expresses  himself  in  an  unintelligible 
jargon,  and  has  no  idea  that  he  is  talking  nonsense,  and  is  distressed  that 
what  he  says  is  not  acted  on  by  those  aroimd  him.  His  speech  is  divided 
into  words,  and  his  intonation  shows  that  he  is  arranging  those  words  into 
sentences,  but  to  a  bystander  it  sounds  much  as  though  he  were  speaking 
fluently  in  some  foreign  language. 
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In  slighter  forms  of  paraphasia  the  patient  uses  actual  words  often 
arranged  into  sentences.  These  may  have  no  comiection  with  the  idea 
which  he  wishes  to  convey,  as,  when  a  patient  of  MejTiert's  was  asked, 
"  How  do  you  do  ? "  replied,  "  My  country  is  a  beautiful  one  " ;  and  when 
asked  to  put  out  her  tongue,  remarked,  "  My  brother  John."  More  often  the 
word  used  bears  some  phonetic  connection  with  the  word  intended,  such 
as  "  water  "  for  "  watch,"  and  "  pink  "  for  "  pen." 

Agraphia. — It  is  often  impossible  to  trace  how  far  inability  to  express 
words  in  writmg  may  be  due  to  affection  of  the  special  graphic  centre,  in. 
those  cases  where  there  is  paralysis  of  the  right  arm,  as  part  of  the  hemi- 
plegia, which  has  been  caused  by  the  same  lesion  as  the  aphasia.  Owing  to 
the  late  development  of  the  faculty  of  wiitmg,  the  centre  is  trained  through 
all  the  other  centres,  and  therefore  there  is  always  more  or  less  agi'aphia,  in 
forms  of  aphasia  due  to  lesions  of  the  other  centres.  It  is  most  complete 
in  cases  of  word-blindness.  There  may  be  every  gradation  from  mere 
misspelling  to  complete  inaljility  to  trace  even  his  own  name. 

Word-deafness. — A  person  affected  with  word-deafness  hears  the  voice 
of  a  speaker,  but  the  word  somids  no  longer  call  up  any  meainng.  In 
very  complete  cases  he  may  not  even  recognise  that  he  is  being  adckessed 
in  words,  and  pays  no  more  attention  than  if  his  friend  were  coughing,  or 
making  any  other  inarticulate  sound.  Usually,  however,  he  recognises  that 
he  is  being  spoken  to,  but  the  words  convey  no  more  sense  to  him  than  if 
the  speaker  were  using  a  foreign  language  with  which  he  is  unfamiliar. 
Although  there  is  this  inability  to  understand  what  is  spoken,  the  patients 
develop  so  much  facility  for  interpreting  facial  expression  or  gestiue,  that 
they  often  appear  to  understand.  In  testing,  therefore,  whether  an  aphasic 
is  word-deaf,  it  is  important  that  the  investigator  should  stand  in  such 
a  position  that  his  face  cannot  be  seen  by  the  patient.  He  should  tell  the 
patient  to  carry  out  some  simple  but  unexpected  command,  such  as  "  Lift  up 
your  left  hand,"  avoiding  such  dh'ections  as  the  patient  might  expect,  such 
as  "  Put  out  your  tongue." 

In  sHghter  cases,  or  when  the  patient  is  recovering,  he  is  able  to  under- 
stand much  of  what  is  said,  although  individual  words,  agam  chiefly  the 
names  of  things,  convey  no  meaning  to  him.  The  usual  association  of 
verbal  amnesia  and  of  paraphasia,  with  word-deafness,  has  been  already 
referred  to.  Unless  word- deafness  is  complete,  there  is  usually  power  of 
repeatmg  words  which  are  spoken  to  him,  sometimes  in  a  parrot-like 
manner,  sometimes  with  understanding  of  what  is  said.  Word-deafness 
does  not  interfere  ^vith  the  copying  of  written  words. 

Word- blindness. — This  condition,  sometimes  termed  alexia,  is  due  to 
loss  of  function  of  the  ^usual  word  centre  in  the  angular  gp'us,  or  to  inter- 
ruption of  the  paths  leading  to  that  centre  from  the  half -vision  centres  in 
the  occipital  lobes.  A  patient  suffering  from  word-blindness  is  able  to  see 
the  words  and  letters,  but  is  totally  unable  to  understand  them.  They  look 
to  him,  in  fact,  much  as  a  Eussian  book  looks  to  one  unfamiliar  with  that 
language.  Where  word-bhndiiess  is  complete,  there  is  in  almost  all  cases 
agraphia.  The  exception  is  in  cases  where  the  angular  gyrus  is  intact,  and 
the  aphasia  is  due  to  severing  of  the  commissures  between  it  and  the 
occipital  centres.  There  may  be  complete  word-blindness  without  blindness 
for  the  indi^ndual  letters,  which  are  readily  picked  out ;  and  even  where 
there  is  complete  blindness  for  words  and  letters,  there  may  be  ability  to 
read  figures  and  to  add  them  up  correctly.  The  patient  should  be  tested 
for  word-blindness    by  showing  hun  a  clearly-written  direction,  such  as 
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"  Shut  yoiir  eves."  If  he  cannot  imderstand  this,  he  should  be  asked  to 
pick  out  a  Ji  or  a  y,  and  his  power  of  recognising  numerals  may  then 
be  tested.  Care  must  be  taken  not  to  be  misled  through  the  patient 
picking  out  some  word  the  shape  of  which  has  become  familiar  to  him,  such 
as  his  own  name.  Owing  to  the  proximity  of  the  auditory  word  centre, 
there  is  usually  more  or  less  word-deafness  and  verbal  amnesia  associated 
with  word-blindness.  Hemianopia  is  a  rare  complication,  unless  the  lesion 
extends  so  deeply  as  to  involve  the  optic  radiations.  The  power  of  wiiting 
is  always  impaii'ed,  and  usually  lost.  0\\-ing  to  the  word-blindness,  the 
patient  does  not  perceive  the  errors  in  what  he  has  ■v\T:itten. 

Mind-blindness. — This  symptom,  including  object-blindness,  although 
not  comiected  with  speech,  is  so  closely  associated  with  word-blindness  that 
it  may  be  considered  here.  A  man  affected  with  mind-bhndness  is  able  to 
see  objects  and  to  avoid  them,  but  their  nature  is  not  perceived.  A  man  in 
this  condition  may  be  unable  to  recognise  the  faces  of  any  of  his  friends, 
although  he  at  once  recognises  them  when  they  speak.  Even  if  he  is  sho'^Ti 
his  clothes,  he  looks  helplessly  at  them,  but  has  no  idea  of  their  use  till  he 
touches  them.  A  dog  in  whom  the  condition  has  been  experimentally 
produced,  although  able  to  run  about  and  avoid  obstacles,  does  not  recognise 
€ven  his  food  until  he  is  made  to  smell  it. 

Mind-blindness  can  be  produced  experimentally,  by  removal  of  both 
angular  gp'i  in  dogs ;  and  in  several  recorded  cases  in  man,  where  there 
has  been  an  exammation  of  the  brain,  a  lesion  has  been  found  on  both  sides 
■of  the  brain,  in  the  supramarginal  and  angular  g}Ti. 

Localisation. — It  may  be  well  now  to  consider  the  different  forms  of 
aphasia  wMch  may  result  fi'om  lesions  in  different  parts  of  the  brain.  In 
the  first  place,  it  must  be  remembered  that  lesions,  especially  sudden 
lesions,  in  any  part  of  the  left  cerebral  hemisphere,  may  be  accompanied  by 
transient  aphasia;  secondly,  an  extensive  lesion,  especially  if  suddenly  pro- 
duced, of  any  of  the  centres  concerned  in  speech,  will  cause  extensive 
■disturbance  of  the  other  centres,  at  any  rate  dui^ing  the  first  few  days. 
Thus,  as  has  been  mentioned,  in  any  large  frontal  lesion,  causing  motor 
aphasia,  there  is  also  some  disability  of  the  ^-isual  word  centre,  so  that  the 
patient  is  no  longer  able  to  read  his  newspaper. 

1.  Lesions  of  the  third  frontal  convolution  {motor  speech  centre). — If  the 
lesion  be  small,  there  may  be  pm-e  motor  aphasia ;  but  this  is  rare,  and 
usually  there  is  much  verbal  amnesia.  Writing  is  nearly  always  inter- 
fered with,  owing  to  involvement  of  the  neighboming  graphic  motor  centre, 
or  to  interruption  of  the  commissm-al  path  btweeen  the  two  centres.  A 
subcortical  lesion,  if  innnediately  below  the  grey  matter,  causes  exactly  the 
same  effects  as  a  lesion  of  Broca's  convolution  itself. 

2.  Lesions  of  the  secowl  frontal  convolution  {motor  graphic  centre). — If 
these  are  small,  pui-e  agraphia  is  produced ;  but  this  is  very  rare.  When 
the  lesion  is  of  any  size,  there  is  always  paralysis  of  the  arm,  so  that  the 
amount  of  agraphia  cannot  be  tested.  Lesions  usually  encroach  on  the 
motor  speech  centre,  so  that  there  is  motor  aphasia  as  well. 

3.  Lesions  of  the  siqjcrior  ternjjoro-sjyhenmdal  convolution  {auditory  v:oi'd 
centre).— In  the  case  of  smaU  lesions,  not  completely  destropng  the  centre, 
there  is  temporary  word-deafness,  which,  as  a  rule,  passes  off  in  a  short 
time;  the  most  prominent  s}Taptom  in  partial  lesions  of  the  auditory 
word  centre  being  verbal  amnesia  and  paraphasia.  In  more  extensive  lesions 
there  is  not  onlv  word-deafness,  but  so  much  amnesia  that  the  patient  is 
almost  speechless.      Owmg  to  the  proximity  of  the  visual  word  centre. 
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there   is   usually   a  good   deal   of    word-blindness,   and   consequently   of 
agraphia. 

4.  Lesions  of  the  angular  region  (visual  word  centre). — These  give  rise 
to  word-blindness,  and  consequent  agraphia.  If  there  be  a  lesion  in  the 
opposite  angular  gyrus  as  well,  there  may  be  mind-blindness  in  addition. 

5.  Lesions  in  the  neighhourhood  of  the  island  of  Beil. — Lesions  in  this 
position  are  apt  to  interrupt  the  commissure  between  the  auditory  word 
centre  and  the  motor  speech  centre  in  the  frontal  lobe.  In  that  case  there 
is  usually  marked  verbal  amnesia,  but  paraphasia  is  the  prominent 
symptom. 

6.  Lesions  involving  the  pyramidal  tract. — These  rarely  cause  more  than 
temporary  aphasia.  A  way  is  soon  established  between  the  motor  speech 
centre  and  the  articulatory  centres  in  the  bulb,  through  the  corpus  callosum 
and  the  internal  capsule  of  the  opposite  side. 

Prognosis  depends  chiefly  on  the  amount  of  destruction  of  the 
centre.  If  the  centre  be  completely  destroyed,  there  is  little  chance  of 
recovery  of  speech,  unless  the  patient  be  a  child,  when  there  may  be  some 
hope  of  educating  the  corresponding  centre  in  the  right  hemisphere.  When 
the  lesion  is  only  partial,  great  improvement,  or  even  complete  recovery,, 
may  take  place.  Where  aphasia  is  due  to  pressure  from  a  gumma  of  the 
membranes,  complete  restoration  of  function  may  be  expected  if  anti- 
syphilitic  remedies  are  given  early.  Capacity  for  re-education  is  greater  in 
the  case  of  the  sensory  centres  than  in  that  of  the  motor  centres. 

Treatment. — Treatment  of  the  lesions  causing  aphasia  being  the 
same  as  for  those  causing  hemiplegia,  are  referred  to  in  that  connection. 
As  regards  the  speech  defect  itself,  the  only  plan  is  to  re-educate  the  patient, 
exactly  as  a  child  is  taught  to  speak,  read,  and  write.  The  process 
is  a  very  slow  one,  and  requires  intelligent  supervision  and  unwearying 
patience. 

W.  S.  COLMAK 


DISEASES   OF   JOINTS   AND   MUSCLES. 
AKTHEITIC   MUSCULAR  ATEOPHY. 

Etiology  and  pathology. — Few  facts  have  been  ascertained 
regarding  the  condition.  In  one  case,  the  only  change  was  in  the  muscles, 
and  consisted  in  a  narrowing  of  the  fibres ;  a  few  presented  longitudinal 
striation.  Indications  of  inflammation  have  been  found  in  the  joint 
nerves,  but  visible  changes  in  the  spinal  cord  have  never  been  discovered. 
We  must  also  recognise  the  possibihty  of  simultaneous  neuritis,  with  acute 
changes  in  the  nerve  fibres ;  but  this  is  exceptional.  For  ordinary  arthritic 
atrophies,  however,  some  other  explanation  must  be  sought.  Paget  long 
ago  suggested  a  reflex  cause,  and  this  theory  receives  important  support 
from  the  fact  that  the  wasting  of  the  muscles  is  prevented  by  previous 
division  of  the  posterior  spinal  roots.  The  increased  knee-jerk,  etc.,  and 
the  fact  that  arthritis  may  set  up  a  degeneration  of  the  spinal  cord,  are 
significant,  and  suggest  that  the  influence  from  the  joint  nerves  acts  on 
the  controlling  structure  of  the  muscle  reflex  centre. 

Symptoms. — Articular  inflammation  is  almost  invariably  attended 
by  rapid  wasting  of  the  muscles  that  move  the  joint.     Those  that  waste 
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are  chiefly  the  muscles  which  extend  the  affected  joint.  Thus,  if  the  knee 
is  inflamed,  the  muscles  in  front  of  the  thigh  waste ;  if  the  ankle  is  affected, 
the  calf  muscles  waste ;  the  deltoid,  when  the  shoulder  joint  is  inflamed.  In 
rheumatoid  arthritis  of  the  finger  joints,  the  wasting  is  usually  conspicuous 
in  the  interossei.  If  the  onset  of  the  joint  affection  is  acute,  wasting 
occurs  rapidly.  It  affects  the  whole  length  of  the  muscle ;  but  if  the 
muscle  is  wide  and  a  compound  one,  some  parts  may  suffer  more  than 
others.  When  the  joint  has  recovered,  the  muscles,  in  most  cases,  slowly 
regain  their  normal  size.  The  electric  irritability  of  the  atrophied  muscles 
may  be  normal,  or  it  may  be  slightly  lowered,  but  the  change  is  trifling. 
There  is  generally  a  distinct  local  increase  in  myotatic  irritability.  Occa- 
sionally this  extends  beyond  the  region  of  atrophy,  so  that  a  foot-clonus 
may  be  obtained  when  the  knee  joint  only  is  affected.  Very  rarely  some 
contracture  occurs  in  the  opponents  of  the  atrophied  muscles.  Sensory 
symptoms  are  absent  as  a  rule,  but  there  may  be  slight  tingKng  in  the  skin, 
and  it  is  said  that  areas  of  anaesthesia  sometimes  develop.  In  such  cases 
inflammation  has  probably  extended  to  nerves  in  the  vicinity  of  the 
joint. 

Diagnosis  and  treatment. — A  moderate  degree  of  wasting,  with 
evidences  of  joint  affection,  are  usually  sufficient  to  distinguish  this 
condition.  When  the  inflammation  is  brief  in  duration,  recovery  may  be 
anticipated.  Even  if  shght  wasting  is  persistent,  normal  power  is  usually 
recovered,  though  the  symptoms  may  continue  for  years.  Treatment  is 
local — electrical  stimulation  to  the  muscles  and  gentle  rubbing.  The 
muscles  react  readily  to  faradism,  and  a  mild  faradic  current  is  probably 
the  best  form  of  stimulus  to  employ.  All  painful  stimulation  of  the 
sensory  nerves  should  be  avoided. 

MUSCULAE  ATEOPHY  FEOM  OVEEUSE. 

The  occurrence  of  such  a  condition  need  only  be  mentioned.  The 
affection  is  seen  most  frequently  in  the  small  muscles  of  the  hand,  espe- 
cially in  persons  of  weakly  constitution  who  use  those  muscles  unduly. 

We  do  not  know  whether  this  wasting  is  purely  local,  or  whether  the 
related  ganglion  cells  fail  first.  The  wasting  often  persists  when  the  over- 
use is  discontinued.  Hypertrophy  from  overuse  does  not  usually  give  place 
to  atrophy.  These  two  facts  are  somewhat  in  favour  of  the  view  that  the 
lesion  is  primarily  of  the  nerve  cells.  Wasting  in  these  cases  shows  no 
tendency  to  extension  beyond  its  usual  limits,  and  the  treatment  consists 
in  a  cessation  of  the  excessive  exertion  of  the  muscle,  the  administration 
of  nerve  tonics,  especially  strychnme,  and  the  gentle  electrical  stimulation 
of  the  muscles  by  either  faradism  or  voltaism. 

MUSCULAE  DYSTEOPHY. 

The  so-called  pseudo-hypertrophic  variety  of  muscular  affections  has  been 
recoanised  under  this  name  ever  since  its  graphic  description  by  Dnchenne. 
The  features  were  muscular  weakness  and  associated  enlargement  ot  some- 
times few  sometimes  many  muscles.  Duchenne  also  described  another 
form  of  paralysis  which  he  supposed  to  be  similar  m  its  etiology  to  the 
progressive  muscular  atrophy  of  adults,  the  cdropliie  musculmre  progressive 
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de  Venfaiice.  This  was  characterised  by  wasting  of  the  muscles  of  the  face 
as  well  as  of  the  limbs,  and  also  by  its  tendency  to  run  in  a  family. 
Ley  den's  attempt  to  separate  the  hereditary  form  of  muscular  atrophy 
into  a  distinct  variety,  need  only  be  referred  to.  The  next  most  note- 
worthy addition  to  our  knowledge  of  these  cases  was  the  lecture  by 
Gowers  on  pseudo-hypertrophic  paralysis  in  1879.  In  this  a  full  descrip- 
tion of  the  disease  was  given,  with  numerous  clinical  observations,  and  all 
that  was  known  regarding  its  pathological  anatomy  was  clearly  set  out. 
Gowers  clearly  recognised  that  hypertrophy,  or  seeming  hypertrophy,  and 
atrophy  may  h&  combined  in  different  proportions,  and  that  there  are  cases 
which  connect  the  two  extreme  conditions.  In  this  way  we  get,  as  it 
were,  a  glimpse  of  the  group  which  Erb  afterwards  clearly  outlined,  under 
the  name  of  the  juvenile  form  of  progressive  muscular  atrophy.  This  was 
characterised  by  its  occurrence  in  young  people  under  20,  and  by  the 
fact  that  there  was  enlargement  of  some  muscles,  with  wasting,  especially 
of  those  about  the  shoulder.  From  a  consideration  of  the  characters  and 
histories  of  those  cases,  Erb  concluded  that  the  three  varieties,  his  own 
juvenile  form,  the  hereditary  form  of  Leyden,  and  pseudo-hypertrophic 
paralysis,  were  but  examples  of  one  condition,  for  which  he  proposed  the 
name,  dyst^vijhia  muscularis  2^'^'ogressiva.  Soon  after  this,  Landouzy  and 
Dejerine  published  an  exhaustive  paper  on  what  they  called  myoimthie 
atrophique.  It  dealt  with  observations  of  an  exceedingly  interesting 
group,  the  essential  characteristics  of  which  were  widespread  muscular 
atrophy  commencing  in  the  face,  without  hypertrophy.  These  cases  were 
really  identical  with  those  described  by  Duchenne  as  the  progressive 
muscular  atrophy  of  childhood,  but  the  later  observers  completed  the 
description  by  the  discovery,  by  post-mortem  examination,  that  the  disease 
did  not  depend  upon,  nor  was  it  associated  with,  changes  in  the  spinal 
cord,  but  that  it  was  a  muscular  affection,  without  detectable  nervous 
lesions,  and  therefore  different  from  progressive  muscular  atrophy.  They 
were  led  to  regard  their  cases  as  a  distinct  and  separate  variety  of 
myopathy,  relying  upon  the  commencement  in  the  face  and  the  absence 
of  hypertrophy,  and  they  refused  to  recognise  the  essential  identity  of 
their  cases  with  those  of  Erb,  in  spite  of  the  fact  that  in  one  of  their 
quoted  cases  the  face  was  not  affected,  and  considerable  enlargement  of 
the  calves,  if  it  was  not  present  at  the  time,  had  been  noted  a  few  years 
before. 

The  latest  and  most  important  contribution  to  the  literature  of  this 
disease  is  again  the  work  of  Erb.  In  this  he  submits  to  examination 
numerous  clinical  records  of  cases  of  the  different  kinds,  and  makes  it 
clear  by  the  observation  of  cases  of  different  types  among  members  of  the 
same  family,  by  the  description  of  cases  which  form  distinct  connecting 
links  between  the  different  varieties,  and  finally  by  the  observation  of  the 
histological  conditions  in  the  affected  muscles,  that  all  the  four  varieties 
to  which  we  have  referred,  namely,  pseudo-hypertrophic  paralysis,  the 
hereditary  form  of  Leyden,  the  juvenile  form  of  Erb,  and  the  Landouzy- 
Dejerine  or  facio-scapulo-humeral  type — atropine  niusculaire  de  I'enfance 
of  Duchenne — are  essentially  the  same  disease. 

Etiology. — Our  knowledge  of  the  causes  of  this  disease  is  limited  to 
a  few  general  facts.  Males  furnish  the  majority  of  cases,  and  when 
females  are  affected  the  malady  is  said  to  be  slighter  in  degree  and  later 
in  development.  There  may  be  a  tendency  in  a  family  to  the  affection  of 
one  sex  and  not  the  other ;  but,  on  the  other  hand,  children  of  both  sexes 
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may  suffer  in  the  same  famil}^.  In  many  instances,  even  in  which  several 
members  of  one  generation  were  affected,  no  antecedent  cases  could  be 
traced  in  the  family.  In  other  families  antecedent  cases  can  be  traced, 
and  these  are  invariably  on  the  mother's  side.  The  disease  is  thus 
transmitted  by  women  who  are  not  themselves  its  subjects.  Indirect 
hereditary  tendencies,  such  as  are  indicated  by  diseases  of  the  nervous 
system,  cannot  be  traced  with  sufficient  frequency  to  give  them  any 
significance.  The  consanguinity  of  parents  seems  to  become  effective, 
only  when  raised  in  energy  by  repetition.  The  disease  usually  manifests 
itself  during  the  period  of  development,  but  occasionally  cases  arise  about 
the  age  of  20,  in  patients  who  have  hitherto  been  not  only  active  but 
actually  athletic.  In  one  case  the  patient,  up  to  the  age  of  18,  had  been 
extremely  active,  and  had  won  numerous  prizes  as  an  athlete,  but  before 
he  was  24  he  was  completely  helpless. 

Morbid  anatomy. — It  is  rare  at  the  time  of  death  for  any 
muscles  to  be  actually  larger  than  natural.  They  are  pale  yellowish  in 
colour,  often  to  the  naked  eye  resembling  masses  of  adipose  tissue.  As 
seen  under  the  microscope,  this  appearance  is  confirmed,  for  nothing 
may  at  first  be  visil:)le  except  fat  cells.  On  closer  examination  fibrous 
tissue  is  revealed,  and  also  muscular  fibres.  The  fibres  for  the  most 
part  preserve  their  transverse  striation,  although  occasionally  gramilar 
degeneration  has  taken  its  place.  Very  rarely  in  some  part  of  a  muscle 
there  has  been  only  wasting  of  the  fibres,  without  the  interstitial  change 
present  elsewhere.  In  some  instances  the  interstitial  tissue  may  be 
almost  entirely  fibrous,  a  few  fat  cells  here  and  there  being  the  only  ones 
visible.  Muscular  fibres  larger  than  normal  are  seldom  found  after  death, 
but  such  fibres  have  been  seen  in  fragments  removed  during  life.  It  is 
possible  that  the  increased  size  was  due  to  a  vital  contraction,  under  the 
mechanical  stimulus  of  the  harpoon  trocar  with  which  the  removal  was 
effected.  The  motor  nerves  when  examined  have  been  found  normal,  and 
the  spinal  cord  has  been  unaltered  in  most  cases  in  which  it  was  examined. 
In  some,  there  have  been  slight  and  irregular  degenerative  changes. 
Hgemorrhages  have  occasionally  been  found,  and  the  neuroglial  cells  have 
been  increased  in  number.  The  fibres  of  the  white  substance  have  been 
found  irregularly  changed,  but  not  so  uniformly  or  so  constantly  as  to 
give  the  changes  any  significance. 

Pathology. — The  significance  of  the  pathological  anatomy  is,  that  the 
malady  is  a  primary  disease  of  the  muscles.  The  disease  is  congenital,  the 
result  "of  a  perverted  tendency  of  growth  inherent  in  the  embryo,  and 
derived  from  the  germ  from  which  the  embryo  proceeds.  The  difficult 
question  of  the  precise  mechanism  by  which  the  muscular  fibres  suffer 
must  bB  regarded  as  an  open  one.  In  some  cases  of  the  pseudo-hyper- 
trophic  variety  there  seems  to  be  a  tendency  to  the  formation  of  fat  in 
the  early  stages  of  the  disease,  and  its  removal  at  the  later  stage.  In 
others,  the  atrophic  variety,  the  tendency  seems  to  be  towards  simple 
atrophy ;  while,  in  other  cases,  we  have  the  two  processes  combined.  The 
latissimus  dorsi  and  the  lower  half  of  the  pectoralis  are  said  to  be  some- 
times congenitally  absent  in  this  disease.  The  loss  of  the  knee-jerk  is 
sufficiently  explained  by  the  lesion  of  the  muscles. 

Symptoms. — Impairment  of  power  usually  attracts  attention  before 
any  peculiarity  is  noted  in  the  appearance  of  the  muscles.  This 
impairment  is  first  manifested  iii  the  difficulty  which  the  subject  of  the 
disease  has  in  going  upstaii's.     At  first,  progress  is  slow,  but  of  the  usual 
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character;  later,  the  patient  gets  one  foot  on  the  step  by  laboriously 
hanging  on  to  the  banisters  and  dragging  the  other  up  beside  it.  But, 
after  a  time,  it  is  quite  impossible  for  the  patient  to  ascend.  This 
inability  may  be  quite  marked,  while  walking  on  the  flat  or  going 
downstairs  is  still  quite  easy.  But,  as  the  patient  walks,  it  is  noted  that 
his  back  gradually  becomes  more  arched,  his  shoulders  are  thrown  back, 
and  there  is  a  tendency  to  walk  on  the  toes.  At  this  stage,  if  he  is  placed 
on  the  floor,  there  is  a  very  great  difficulty  in  rising  to  the  erect  posture, 
and  certain  characteristic  attitudes  are  assumed  in  the  course  of  this 
attempt.  It  may  be  that  the  patient  is  unable  to  get  off  the  floor  without 
help.  He  has  usually  not  sufficient  power  to  extend  the  knees  when  the 
weight  of  the  trunk  is  on  the  upper  extremity  of  the  femur,  which  is  then 
a  lever  in  which  the  power  acts  at  least  advantage.  He  therefore  places 
his  hands  on  his  knees,  and  his  arms  thus  bring  much  of  the  weight  of  the 
upper  part  of  the  trunk  on  the  femur,  close  to  the  fulcrum,  between  this 
and  the  power,  which  can  then  act  at  greater  advantage.  Moreover,  the 
mere  weight  of  the  head,  which  is  in  front  of  the  arms,  tends  to  aid  the 
extension.  When  the  knees  are  extended,  the  power  of  the  extensors  of 
the  hip  may  be  sufficient  to  raise  the  body  into  the  upright  position;  or 
the  patient  may  aid  them,  usually  it  is  so,  by  an  upward  push,  as  he  takes 
the  hand  off  the  thigh.  If,  however,  these  extensors  are  weak,  the  hands 
are  often  moved  higher  and  higher  up  the  thighs,  grasping  alternately  and 
thus  pushing  up  the  trunk.  To  get  the  requisite  support,  the  knees  must 
not  be  quite  extended,  and  if  their  extensors  have  no  power,  the  device 
cannot  be  employed,  and  the  patient  is  altogether  unable  to  rise.  As  a 
rule,  the  arms  are  not  affected  in  the  same  degree  as  the  legs.  Often 
the  forearm  and  the  hand  remain  strong  and  normal  when  the  upper 
arm  is  wasted,  and  the  muscles  about  the  shoulder  especially,  extremely 
atrophied.  This  weakness  of  muscles  gradually,  it  may  be  very 
slowly,  increases,  and  finally,  in  the  majority  of  cases,  the  patient  becomes 
quite  helpless.  The  diseased  muscles  are  weak,  but  the  impairment  of 
power  is  to  some  extent  irrespective  of  the  change  in  size.  Those  that 
are  abnormally  large  are  generally  stronger  than  those  that  are  much 
wasted,  and  in  the  latter  the  weakness  increases  with  the  wasting.  In  the 
legs  the  greatest  weakness  is  in  the  flexors  of  the  hips,  the  extensors  of 
the  knee,  and  the  extensors  of  the  hip.  The  muscles  below  the  knee 
usually  retain  considerable  power  for  a  long  time.  The  extensors  of  the 
ankle  fail  before  the  flexors.  In  the  upper  limbs,  the  depressors  of  the 
arms  are  usually  alone  weak  in  the  early  period  of  the  disease,  but 
subsequently  the  shoulder  muscles  suffer,  then  the  triceps  and  biceps, 
while  those  that  move  the  hand  commonly  retain  good  power  to  the  last. 
The  shortening  and  contraction  of  certain  muscles  lead  to  anoth^  group 
of  symptoms — distortions,  the  result  of  permanent  alteration  in  the 
position  of  joints.  Some  of  these  are  produced  by  shortening  of  the  less 
affected  opponents  of  the  weaker  muscles.  Thus  the  knee-joints  become 
fixed  by  the  contraction  of  the  flexors,  and  the  elbow  by  contraction  of  the 
biceps  when  the  triceps  has  lost  all  power.  These  contractures,  especially 
in  the  lower  limbs,  often  lead  to  an  earlier  loss  of  power  of  walking  than 
the  disease  itself  really  necessitates,  and  in  rare  cases  tenotomy  has  been 
able  to  restore  for  a  time  the  ability  to  walk.  Another  deformity,  which 
is  the  result  chiefly  of  muscular  weakness,  is  curvature  of  the  spine ;  an 
antero-posterior  curve  with  the  concavity  backwards  is  an  early  symptom 
of  the  disease,  and  it  may  be  extreme,  so  that  a  line  from  the  scapula  falls 
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an  inch  or  more  behind  the  sacrum.  This  is  really  the  result,  not  so  much 
of  the  weakness  of  the  trunk  muscles  as  of  the  extensors  of  the  hip, 
in  consequence  of  which  the  pelvis  is  inclined  forward,  carrying  with 
it  the  lower  lumbar  vertebrae.  Hence,  when  the  patient  sits,  the  pelvis 
is  supported  on  the  ischial  tuberosities,  and  the  lordosis  disappears. 
Electric  irritability  of  the  muscles  is  only  altered  when  distinct  weakness 
or  wasting  has  set  in,  when  it  is  lowered  alike  to  faradism  and  voltaism. 
The  knee-jerk  may  be  at  first  normal,  but  becomes  lessened  and  gradually 
disappears.  Sensation  is  unaffected.  The  sphincters  act  normally  in  the 
vast  majority  of  cases.  All  other  functions  of  the  nervous  system  are 
commonly  normal,  and  the  mental  development  of  the  subjects  of  this 
disease  is  not,  in  the  majority  of  cases,  materially  different  from  that  of 
other  children  of  the  same  age.  Occasionally,  however,  there  is  a  con- 
genital state  of  mental  weakness,  due  apparently  to  defective  development 
of  the  brain. 

The  progress  of  the  disease  varies  very  much  in  different  cases.  When 
it  begins  in  early  childhood,  before  the  age  of  7  or  8,  the  child  is  usually 
reduced  to  a  condition  of  extreme  helplessness.  But  this  is  not  always 
the  case,  for  one  case  is  known  to  the  writer  of  a  man  now  over  40,  who 
has  never  been  able  to  run,  who  exhibits  a  typical  picture  of  the  pseudo- 
hypertrophic variety  of  the  disease,  and  whose  condition  has  certainly  not 
become  worse  m  the  last  ten  years.  Even  if  the  disease  commences  later 
in  life,  the  rapidity  of  the  progress  does  not  seem  to  be  materially 
modified.  It  is  usually  fairly  rapid,  and  ultimately  ends,  at  all  events  ui 
by  far  the  largest  number  of  cases,  in  more  or  less  complete  helplessness. 
It  seems  to  be  almost  the  rule  that  the  cases  in  which  the  face  is  affected 
commence  in  later  life,  that  is  to  say,  that  young  adults  are  the  patients 
who  are  most  frequently  affected.  In  this  particular  variety,  also,  the 
progress  seems  to  be  not  quite  so  rapid  as  in  ■  the  more  common  variety. 
It  should  be  mentioned  here  that  the  affection  of  the  face  is  usually 
shown  by  weakness  of  the  orbicularis  palpebrarum  and  in  the  orbicularis 
oris,  so  that  the  patient  is  unable  to  close  the  eyes  completely  or  use  the 
orbicularis  oris  in  such  a  way  as  to  produce  an  audible  whistle. 

Diagnosis  and  prognosis.— The  diagnosis  is  usually  easy.  The 
pecuharity  of  gait,  the  mode  of  rising,  the  wasting,  or  the  pseudo- 
hypertrophy, are  all  points  which  it  is  not  easy  to  miss.  The  mode  of 
rising  is  not  absolutely  pathognomonic,  it  has  been  noted  to  occur  in 
commencing  double  hip-joint  disease.  Of  the  condition  of  muscles,  that 
which  is  most  characteristic  is  the  combination  of  enlargement  of  the 
infraspinatus  with  the  wasting  of  the  latissimus  and  lower  part  of  the 
pectoralis.  The  disease  with  which  confusion  is  most  common  is  the  so- 
called  congenital  spastic  paraplegia ;  both  diseases  affect  children,  in  both 
there  is  weakness  of  the  legs,  but  in  the  latter  there  is  rigidity  with 
exago-eration  of  the  reflexes,  and  none  of  the  typical  localised  wasting 
or  pseudo-hypertrophy.  In  the  case  of  any  child  with  this  disease  the 
prognosis  is  naturally  most  grave.  It  is  certain,  or  almost  certain, 
that  each  year  will  bring  increasing  disability,  and  that  the  patient 
will  not  reach  adult  life,  yet,  as  has  already  been  mentioned,  there 
are  occasional  exceptions  to  what  is  undoubtedly  the  rule.  When  the 
disease  develops  late,  and  the  symptoms  do  not  become  considerable 
until  after  20  years  of  age,  there  is  a  possibihty  that  it  may  not  attain 
its  extreme  degree.  Even  in  such  cases,  however,  this  hope  is  seldom 
realised. 
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Treatment. — Unfortunately,  so  far,  no  mode  of  treatment  which  has 
been  tried  seems  to  have  had  any  effect  at  all  in  arresting  this  disease. 
Cases  in  which  careful  gymnastic,  electrical,  and  other  forms  of  mechanical 
treatment  have  been  carried  out,  have,  in  spite  of  it  all,  become  steadily 
worse.  We  have  already  referred  to  the  surgical  procedures,  in  the  shape 
of  tenotomy,  which  are  occasionally  effective  in  givmg  a  patient  a  few 
months  longer  of  the  ability  to  get  about.  Treatment  by  the  administra- 
tion of  thyroid  and  thymus  have  both  been  tried,  but,  so  far  as  we  are  aware, 
without  any  good  result.  Undoubtedly  it  is  of  importance  to  maintain 
locomotion  as  long  as  possible,  and  a  moderate  degree  of  muscular  exercise, 
active  if  possible ;  but  if  this  is  impossible,  then  passive  exercise  is  very 
desirable  in  every  case  of  the  disease.  On  the  whole,  however,  it  is  a 
condition  in  which  treatment  is  by  no  means  hopeful. 
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This  is  a  disease,  or  rather  a  variety  of  disease,  which  is  still  somewhat 
indefinite,  in  both  its  pathological  character  and  its  symptoms.  The  cases 
described  present  certain  resemblances  to  the  idiopathic  atrophies  just 
described,  yet  the  distribution  of  the  wasting  involves  a  constant  differ- 
ence from  those  affections,  and  some  of  the  cases  present  features  that 
indicate  neuritis.  The  condition  may  have  as  an  antecedent  an  acute 
specific  disease,  males  suffer  about  as  frequently  as  females.  It  generally 
begins  in  the  second  half  of  childhood,  and  very  seldom  after  20.  It 
is  occasionally  hereditary,  stiU  more  frequently  collaterals  suffer;  the 
wasting  is  first  apparent  in  the  extensor  longus  hallucis  or  extensor 
communis  digitorum,  or  in  the  peronei  muscles.  It  probably  occurs  even 
earlier  in  the  small  muscles  of  the  foot,  where  it  readily  escapes  observa- 
tion. The  calf  muscles  suffer  subsequently,  and  still  later  those  of  the 
thigh.  The  arms  in  most  cases  are  only  invaded  some  years  after  the  legs, 
the  intrinsic  muscles  of  the  hands  being  first  attacked,  and  subsequently 
those  of  the  forearm.  The  atrophy  is  often  symmetrical,  and  the  claw- 
like deformity  of  the  fingers  may  result  from  the  affection  of  the  intrinsic 
muscles  of  the  hand.  The  affected  muscles  occasionally  present  slight 
fibrillation.  Electric  irritability  is  diminished  early,  and  faradic  reaction 
may  soon  become  extinct.  Pains  occur  in  some  cases,  the  muscle  reflex 
action  is  lost  in  the  affected  regions,  and  the  cutaneous  reflex  action 
presents  considerable  variations.  Vasomotor  disturbance  is  said  some- 
times to  occur.  The  nature  of  those  cases  is  still  doubtful.  Peripheral 
neuritis,  of  extremely  chronic  course  and  peculiar  origin,  must  be  recognised 
as  the  most  likely  lesion,  and  it  has  been  actually  found  in  some  cases  by 
Friedreich,  Gombault,  Dubreuilh,  and  others.  It  is  asserted  by  Hoffman 
that  not  only  are  the  peripheral  nerve  fibres  the  seat  of  a  primary  degenera- 
tion, but  that  this  change  ascends  the  nerves  at  the  anterior  and  posterior 
roots,  involving  the  elements  of  the  spinal  cord. 

It  should  also  be  remembered  that  the  atrophy  may  be  idiopathic 
in  some  cases.  If  the  lesion  is  really  neuritic,  we  can  understand  that  an 
acute  specific  disease  like  measles  should  occasionally  be  its  excitant, 
though  its  occurrence  in  families  shows  that  a  congenital  tendency  must  be 
called  into  activity  by  the  virus.  It  is  especially  important  to  note  the 
occurrence  of  cases  that  occupy  an  intermediate  position,  and  combine 
the  characters  of  this  disease  and  those  of  the  myopathic  types.     Such 
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combined  cases  are  usually  partial  only,  but  such  partial  cases  when  com- 
bined ultimately  cover  the  whole  intermediate  ground.  For  instance,  the 
condition  of  the  legs  in  the  peroneal  type  has  co-existed  with  that  of  the 
arms  in  the  juvenile  form  in  several  recorded  cases.  The  progressive 
character  of  the  cases  is  commonly  pronounced,  but  even  if  slow,  it  renders 
the  prognosis  gloomy,  and  the  scope  for  treatment  small.  So  far  as  any- 
thing can  be  done,  it  is  by  the  measures  already  mentioned  in  the  account 
of  the  treatment  of  the  maladies  to  which  the  cases  approximate,  namely, 
primary  neuritis  on  the  one  hand,  and  idiopathic  muscular  atrophy  on  the 
other. 


FAMILY  FOEM  OF  MUSCULAE  ATEOPHY,  IN  CHILDEEN 
WITH  SPINAL  LESION. 

The  above  title  best  describes  a  series  of  cases  described  in  the  last  ten 
years  by  Werdnig  and  Hofimann  in  Germany,  and  Alexander  Bruce  and  John 
Thomson  in  this  country.  The  condition  is  characterised  by  the  gradual 
onset,  usually  about  the  age  of  7  to  10  months,  in  children  previously 
healthy,  of  weakness  in  the  hips  and  back,  which  gradually  extends^  so  as 
to  affect  the  arms  and  legs,  and  even  the  hands.  Muscular  wasting,  with 
changed  electrical  conditions  of  the  muscles,  but  without  fibrillary  tremor,  is 
very  marked,  but  no  hypertrophy  has  yet  been  noted.  The  deep  reflexes 
are  lost,  occasionally  also  the  superficial  ones,  and  sometimes  symptoms 
indicating  the  implication  of  bulbar  structures,  have  been  superadded. 
No  definite  sensory  impairment  has  been  observed,  although  in  one  case 
there  was  a  peculiar  and  marked  insensitiveness  to  the  faradic  current. 
As  a  rule,  more  than  one  member  of  a  family  is  affected,  but  isolated  cases 
also  occur.  Death  usually  takes  place  from  exhaustion,  but  often  it  is 
deferred  until  as  late  as  the  sixth  year. 

The  symptoms  enumerated  show  the  relations  on  the  one  hand  to  pro- 
gressive muscular  atrophy,  and  on  the  other  to  the  myopathies.  Patho- 
logically, the  relations  become  more  complex,  for  whereas  wasting  of 
anterior  nerve  cells  and  anterior  nerve  roots  is  distinct,  and  simple  atrophy 
of  muscles  also,  there  are  occasionally  present  hypertro]3hied  muscular 
fibres,  similar  to  those  in  pseudo-hypertrophic  paralysis.  The  occurrence 
as  a  family  disease  is  also  significant  in  reference  to  its  relations  to  the 
myopathies.  And  future  observations  may  show  that  it  is  a  type  con- 
necting myelopathy  with  myopathy,  and  consequently  partaking  of  the 
characteristic  features  of  each. 

Treatment  unfortunately  is  not  very  efficacious,  and  considering  that 
the  condition  is  probably  one  in  which  there  is  an  inherited  tendency  to 
early  death  in  certain  closely  related  structures,  this  is  not  to  be  wondered 
at.  Strychnine,  by  the  mouth  or  hypodermically,  galvanism,  massage,  and 
passive  exercises  are  the  therapeutic  measures  which  suggest  themselves. 
Nutritious  food  and  good  hygienic  surroundings  are  of  course  essential. 

MYOTONIA  CONGENITA. 

Syn.,  Thomsen's  Disease. 

This  disease,  described  by  the  observer  whose  name  it  bears,  and  who 
is  himself  a  sufferer  from  it,  is  characterised  by  a  peculiar  rigidity  of  the 
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muscles,  which  comes  on  when  they  are  first  put  in  action  after  a  period 
of  rest.  The  rigidity  is  transient,  and  when  it  has  once  passed  off,  does 
not  return  so  long  as  the  exertion  is  continued. 

Etiology. — It  is  often  hereditary,  usually  affects  several  members 
of  the  same  family,  and  both  sexes  suffer.  It  appears  to  be  more  common 
in  Scandinavia  and  Germany  than  in  France  or  England,  but  it  is  a  rare 
disease. 

Pathology. — Xo  examination  of  the  nervous  system  has  yet  been 
made,  but  the  e^ddence  of  hypertrophy  in  the  affected  muscles,  Specimens 
being  obtained  by  the  excision  of  fragments,  appears  to  be  conclusi^^e.  It 
is  true  that  this  method  involves  a  fallacy,  that  the  stimulus  of  excision 
may  possibly  account  for  some  alteration  in  the  state  of  the  muscle,  yet 
in  the  cases  examined  by  Erb,  where  the  minimum  width  was  the  same 
as  in  health,  the  maximum  diameter  was  double  the  normal,  a  difference 
which  seems  to  preclude  the  possibility  of  its  not  being  a  real  one.  Most 
writers  on  the  subject  have  followed  Leyden  in  regarding  the  malady  as 
essentially  muscular  in  nature,  and  consisting  in  an  altered  functional 
condition  of  the  muscular  tissue.  But  we  must  remember  that  the  malady 
has  apparently  resulted,  in  rare  cases,  from  influences  acting  on  the 
nervous  system  in  adult  life,  and  also  that  in  congenital  cases  the  spasm 
only  develops,  as  a  rule,  after  some  years  of  voluntary  action.  It  may 
thus  be  an  acquired  disease,  and  similar  spasm  at  least  may  be  due  to  a 
primary  affection  of  the  cord.  The  phenomena  of  Thomsen's  disease 
really  suggest  that  the  cells  respond  abnormally  to  the  voluntary  stimulus, 
that  this  causes  at  first  increased  tonic  activity,  slowly  ceasing  as  their 
energy  is  lessened  by  action.  We  must  remember  that  the  muscular  and 
nervous  tissue  have  some  conditions  in  common,  and  it  is  conceivable  that 
an  abnormal  functional  state,  congenital  in  origin,  may  be  common  to  the 
two,  and  that  the  peculiar  over-action  in  the  muscles  may  be  accompanied 
by  a  similar  over-action  in  the  ganglion  cells  of  the  spinal  cord,  or  even 
in  the  pyramidal  cells  of  the  cerebral  cortex.  It  is  even  conceivable  that 
the  condition  of  the  nerve  cells  may  be  a  primary  change,  and  that  of  the 
muscles  secondary ;  although  when  produced  it  is  in  some  degree  independ- 
ent, and  may  be  excited  independently  by  local  stimulation. 

Symptoms. — In  most  cases  the  symptoms  have  been  first  noted  in 
childhood,  and  they  increase  during  the  period  of  muscular  development. 
In  some  cases,  after  some  exciting  cause,  s}Tnptoms  apparently  identical 
with  those  of  the  congenital  disease  have  come  on  in  early  manhood. 
Severe  and  prolonged  exertion  preceded  the  onset  of  very  characteristic 
symptoms  in  one  case  without  heredity.  The  characteristic  symptom  is 
the  tonic  spasm  in  the  muscles,  which  occurs,  as  we  have  already  stated, 
when  they  are  put  into  action  after  a  period  of  rest.  As  soon  as  the 
patient  attempts  to  move,  the  muscles  become  rigid,  but  after  a  few 
minutes,  or  less,  the  spasm  passes  away,  to  be  renewed  in  slighter  degree 
by  a  fresh  attempt.  If  the  attempts  are  continued,  the  spasm  soon 
becomes  trifling,  and  does  not  return  again  until  after  a  period  of  rest. 
It  is  worse  in  cold  and  in  damp  weather,  and  is  sometimes  lessened 
by  alcohol,  and  is  increased  by  attention  and  by  fear  of  it.  The 
arms  are  usually  less  affected  than  the  legs,  and  the  muscles  of  the  face 
are  generally  free.  ]\Iastication  may,  however,  be  interfered  with  by  spasm 
in  the  muscles  of  the  jaw.  Earely  the  tongue  or  face  has  been  affected, 
still  more  rarely  the  muscles  of  the  eyeball.  Most  voluntary  muscles, 
indeed,  are  liable  to  suffer,  even  the  muscles  of  the  pharynx  and  the 
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larynx,  and  those  concerned  in  the  processes  of  respiration,  defaecation, 
micturition,  and  coitus  have  also  been  involved.  The  muscles  are  always 
well  nourished ;  often,  indeed,  above  normal  size,  and  sometimes  possess- 
ing more  than  normal  strength.  They  are,  however,  sometimes  weak. 
Mental  irritability  and  hypochondriacal  tendency  are  not  uncommonly 
conspicuous  in  some  cases.  Momentary  electrical  stimulation  of  the  nerves 
causes  only  a  momentary  contraction  of  the  muscles,  but  contmued 
stimulation  always  causes  a  prolonged  contraction,  the  myotonic  reaction 
of  Erb.  In  certain  muscles,  however,  an  interrupted  current  caused 
peculiar  wave-like  contractions,  about  one  per  second,  passing  from  the 
negative  to  the  positive  pole.  Any  strong  stimulation  of  the  muscle  itself 
caused  prolonged  after-contraction.  The  irritability  of  the  nerves  is 
generally  normal  in  degree,  that  of  the  muscles  normal  or  increased  to 
voltaism.  The  sensibility  has  been  intact  in  all  undoubted  cases  of  the 
disease,  and  the  superficial  reflexes  have  been  unaltered.  Myotatic 
irritability  has  been  normal  or  increased.  Once  developed,  the  disease 
seems  to  persist  with  little  change  throughout  life,  but  in  one  case,  a 
female,  in  whose  family  there  were  other  cases,  considerable  improvement 
is  said  to  have  followed  marriage.  In  some  instances  the  symptoms  are 
very  slight,  and  remain  so  even  when  they  begin  in  early  life,  and  occur 
in  the  same  families  in  which  severe  cases  are  met  with. 

Treatment. — No  treatment,  properly  so  called,  appears  to  exert 
any  influence  upon  the  disease.  The  congenital  malady  persists  through 
life,  although,  in  certain  cases,  as  we  have  said,  it  seems  to  have  been 
ameliorated  by  a  life  of  active  muscular  exertion. 


CONGENITAL  PAEAMYOTONE. 

This  is  a  strange  family  affection,  allied  to  Thomsen's  disease,  which  was 
widely  spread  in  the  affected  family,  and  could  be  traced  through  six 
generations.  In  some  individuals  it  was  manifested  immediately  after 
birth  by  tonic  spasm,  lasting  from  a  quarter  of  an  hour  to  several  hours, 
excited  chiefly  by  cold.  The  rigidity  was  followed  by  temporary  weak- 
ness. The  face  muscles  were  very  prone  to  become  thus  rigid,  especially 
the  orbicularis  palpebrarum  and  oris.  In  the  legs  the  rigidity  was  slighter 
than  in  the  arms,  but  the  subsequent  weakness  equally  marked.  Warmth 
removed  the  spasm.  Eulenburg,  who  described  this  strange  family  affec- 
tion about  ten  years  ago,  speculates  that  the  symptoms  may  be  due  to 
reflex  vasomotor  spasm  in  the  muscles,  because  the  diminution  of  blood 
supply  to  muscles  renders  them  w^ak. 


ATAXIC   PAEAMYOTONE. 

In  the  case  to  which  this  designation  has  been  applied  there  was 
persistent  tonic  spasm,  like  the  transient  spasm  of  Thomsen's  disease, 
associated  with  distinct  ataxy  and  also  weakness  and  anaesthesia.  The 
symptoms  commenced  gradually  in  the  legs,  in  a  healthy  man,  eet.  40. 
It  invaded  the  arms  six  months  later,  it  w^as  present  on  waking  in  the 
mornmg,  and  through  the  day  interfered  with  all  movements.  Prolonged 
exertion  had  no  influence  on  the  spasm,  which  resisted  passive  movement 
as  well  as  active.     Power  in  the  arms  was  diminished,  the  extensors  of  the 
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fingers  were  weaker  than  the  flexors,  but  the  electric  irritability  of  the 
muscles  seemed  to  be  normal  Inco-ordination  was  especially  marked  in 
the  hands,  and  no  trace  of  the  knee-jerk,  or  other  evidence  of  myotatic 
ii-ritability  could  be  elicited.  The  spasm,  however,  was  suthcient  to 
account  for  this,  so  that  its  real  condition  is  uncertain.  The  mind,  special 
senses,  and  cranial  nerves  were  unaffected. 


MYOCLOXrS   MULTIPLEX. 

There  is  little  doubt  that  imder  this  name,  since  it  was  some  years  ago 
applied  by  Friedreich  to  a  condition  in  which  spasm  was  present  in 
the  muscles  on  both  sides  of  the  trunk,  and  also  the  extremities,  many 
affections  have  been  described  which  are  really  examples  of  different 
forms  of  choreic  movements,  chiefly  functional  in  character.  In  the  true 
disease  the  muscles  most  involved  are  those  of  the  trunk  and  the  upper 
limbs.  The  spasms,  which  occur  suddenly,  are  usually  bilateral,  not 
necessarily  symmetrical,  and  may  be  so  powerful  as  to  throw  the  patient 
down.  They  occur  at  intervals,  sometimes  of  only  a  few  minutes,  but 
sometimes  an  entire  week  will  elapse  between  paroxysms.  The  movements 
vary  from  a  few  to  as  many  as  180  a  minute.  There  is  no  mental 
disorder,  the  tendon  and  skin  reflexes  are  increased,  and  speech  may  be 
interfered  with. 

The  prognosis  is  usually  favourable,  although  in  some  instances  the 
disease  has  proved  fatal  through  exhaustion. 

In  regard  to  treatment,  attention  to  the  general  health  is  of  the 
chief  importance.  G-alvanism  and  static  electricity  are  said  to  have  been 
found  useful,  but  it  is  to  be  doubted  whether  they  are  as  efficacious  as 
they  have  been  supposed  to  be. 


NEUEO-MYOSITIS. 

Under  the  name  neuro-myositis  an  affection  has  been  described,  usually 
confined  to  a  single  Hml"),  generally  the  arm,  in  which  symptoms  indicating 
an  interstitial  rheumatic  inflammation  of  the  muscles  are  the  leading 
featm-e.  They  become  tender,  but  the  especial  character  is  the  pain  caused 
by  contraction  of  the  fibres.  The  adjacent  fibrous  tissue,  especially  that 
about  the  joints,  may  also  sufier,  and  the  condition  may  closely  simulate 
that  of  brachial  nemutis.  It  occiu's  chiefly  in  patients,  in  the  second  half 
of  life,  but  is  also  met  with  in  young  persons,  even  children,  as  a  sequel  to 
rheumatic  fever.  It  may  be  limited  to  the  structures  and  muscles  of  the 
hand,  but  it  more  frequently  commences  in  the  neighbourhood  of  the 
shoulder,  passing  down  the  arm.  The  change  in  the  intrinsic  muscles  of 
the  hand,  and  in  the  tissues  about  the  tendons,  may  last  so  long  that  the 
joints  become  fixed  before  there  is  time  for  the  restoration  of  the  muscles. 
But  some  oedema  in  the  acute  stage  may  be  followed  by  peeling  of  the 
epidermis,  and  wasting  of  the  subcutaneous  structm-es.  The  chief  feature 
of  the  condition  is  the  affection  of  muscles,  shown  by  the  production  of 
pain  in  them  by  those  forms  of  stimulation,  namely,  compression  by 
voluntary  contraction,  and  passive  tension  in  the  antagonist,  to  which 
nerve-enduigs  normally  respond.  There  is  usually  some  tenderness  on 
sudden  compression  of  the  muscular  substance,  but  often  this  sensibihty 
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is  inconspicuous.  The  arthritic  changes,  which  may  be  severe  within  the 
joints,  produce  adhesions  which,  with  the  alterations  in  the  capsule,  fix 
the  joint  in  an  abnormal  posture.  The  malady  is  commonly  of  prolonged 
duration,  developing  insidiously  from  an  initial  acute  attack  of  local 
rheumatism,  and  the  resulting  interference  with  the  use  of  the  part  is 
greater  than  is  proportionate  to  the  amount  of  rheumatic  inflammation. 
After  recovery,  some  chronic  neui-algic  pain  is  apt  to  remain  in  the 
affected  limb.  Great  care  is  necessary,  especially  in  regard  to  local 
therapeutic  measures,  so  that  nothing  may  be  done  which  is  likely  to 
increase  the  pain,  as  the  movements  necessary  may  then  become  quite 
impossible.  Gentle  upward  rubbing  to  the  muscles  should  be  combined 
with  slow  passive  movement,  at  first  scarcely  appreciable  in  degree,  and 
continued  with  the  endeavour  to  keep  behind  the  production  of  the 
muscular  spasm.  This  will  often  enable  us  to  effect  much  relief  by  local 
apphcations  of  dry  or  moist  heats,  anodyne  liniments,  etc.  The  internal 
treatment  is  such  as  is  suitable  for  the  gouty  and  rheumatic  constitutional 
state. 

POLYMYOSITIS. 

In  rare  cases  there  occurs  an  acute  interstitial  inflammation  of  the 
muscles,  similar  in  many  of  its  features  to  ordinary  multiple  neuritis, 
differing,  however,  in  the  fact  that  the  affection  of  the  nerve  fibres  is  not 
only  slight  and  subordinate,  the  muscles  themselves  being  the  seat  of  the 
chief  change.  The  condition  is  s}Tiimetrical,  a  condition  indicating  the 
blood  as  the  vehicle  of  the  exciting  toxic  substance.  The  subcutaneous 
fibrous  tissue  is  usually  also  inflamed,  causing  oedema  and  dermatitis,  and 
although,  as  we  have  said,  in  the  majority  of  cases  the  nerve  fibres  are 
slightly  and  subordinately  affected,  in  some  this  affection  of  the  nerves  is 
much  more  ob\^ous,  and  the  distinction  from  polyneuritis  can  scarcely  be 
made.  The  malady  is  so  uncommon,  and  the  cases  which  have  been  met 
with  have  varied  so  much,  both  in  severity  and  in  precise  causation,  that 
it  seems  rmnecessary  to  do  more  than  merely  call  attention  to  the  fact 
that  such  a  symmetrical  disease  of  muscles  has  been  met  with  under 
conditions  suggesting  toxic  origin,  similar  to  that  which  produces  closely 

related  disease  of  the  nerves. 

JAMES  TAYLOR. 


FLWCTIONAL  NEEVOUS  APFECTIONS. 
NEUEALGIA. 

By  this  term  is  meant  pain  in  a  nerve,  a  symptom  not  necessarily 
associated  with  any  ob\aous  pathological  change.  Many  cases  of  nem-algia, 
on  the  other  hand^' would  appear  to  be  due  to  an  inflammatory  condition  of 
the  nerve  sheath — peruiemltis ;  as  illustrations  of  this  may  be  mentioned 
sciatica  and  brachial  nem-algia  or  brachialgia. 

Neuralgia  should  at  the  outset  be  distmguished  from  nemitis ;  the 

former  si^nifjong  nerve  pain,  the  latter  inflammation  of  nerve  fibres.     The 

characteristic  features  of  neuritis  lie  in  trophic  distm'bances  of  the  skin 

over  the  distribution  of  the  inflamed  nerve  or  nerves,  and  atrophy  of  the 
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muscles  with  characteristic  alteration  in  their  electrical  excitability.  Pain 
is  a  symptom  common  to  both  affections :  in  neuralgia  it  is  the  only 
symptom ;  and  hence  it  comes  to  be  regarded  as  "  the  disease." 

Both  troubles  are  associated  with  the  presence  of  tender  points  in  the 
position  of  the  nerves  and  their  branches.  In  the  neuralgic  form,  the 
pain  is  usually  limited  to  certain  spots,  where  the  cutaneous  branches 
penetrate  bony  canals  or  fibrous  rings  (points  douleureux  de  Valleix) ;  in 
the  neuritic  form  the  pain  is  more  marked  along  the  trunks  of  the  nerves. 

Symptoms. — Neuralgia  is  met  clinically  in  two  forms :  either  as  a 
local  condition,  in  which  pain  is  limited  to  one  or  more  nerves,  to  which  the 
attention  of  the  physician  is  directed ;  or,  secondly,  as  an  element  in  a  state 
of  general  nervous  debility,  where  most  of  the  nerves  reaching  the  surface 
present  painful  points  on  pressure.  This  latter  variety  is  common  and  often 
overlooked,  complaint  being  made  merely  of  "rheumatics."  In  all  such 
cases  it  is  advisable  to  make  a  physical  examination  of  the  nerves  for  the 
existence  of  tender  points ;  for  pain  (the  symptom)  has,  in  the  majority  of 
instances,  some  objective  basis.  Examination  will  usually  reveal  the  fact 
that  the  movements  both  of  the  arms  and  legs  are  limited  owing  to  the 
pain  which  is  thereby  provoked.  Gentle  pressure  will  elicit  tender  points 
over  the  majority  of  the  cutaneous  branches  of  the  nerves  of  the  arms  and 
legs,  and  usually  also  over  the  posterior  spinal  nerves.  The  patients, 
victims  of  this  condition,  are  commonly  women  of  middle  age,  and  often  at 
the  climacteric  period.  It  is  also  predisposed  to  by  debilitating  condi- 
tions, the  chief  of  which  is  influenza,  while  worry  and  overwork  are  not 
without  their  causal  influence. 

Trigeminal  Neuralgia  (s?/%..  Tic  douloureux ;  Prosopalgia). — The  pain 
in  this  condition  may  be  limited  to  one  or  other  of  the  anatomical 
divisions  of  the  nerve,  and  is  probably  the  most  acute  form  of  pain 
with  which  the  physician  has  to  deal.  It  is  usually  paroxysmal,  coming 
on  suddenly  in  exacerbations  and  lasting  for  a  few  moments,  so  that 
the  severest  form  of  this  disease  has  received  the  name  of  epileptiform 
neuralgia.  Most  cases  are  marked  by  a  distinct  periodicity,  but  this 
is  not  now  regarded  as  indicating  a  malarial  causation.  Various  stimuli 
may  excite  this  condition  and  induce  a  paroxysm.  Thus  the  effect 
of  cold  is  most  marked,  as  also  the  movements  of  the  jaw  necessary 
in  mastication.  For  this  reason  the  facial  expression  of  a  victim 
of  trigeminal  neuralgia  is  characteristic;  from  the  fear  of  starting  an 
attack  of  pain,  a  stolid,  emotionless  appearance  is  maintained.  The  tongue 
is  coated,  sordes  cover  the  teeth,  and  there  is  a  foetid  odour  of  the  breath, 
from  the  fact  that  the  movements  of  the  jaw  and  tongue  necessary  for  the 
proper  cleansing  of  the  mouth  invariably  start  a  painful  paroxysm. 

Tender  points  may  be  obtained  at  all  the  foramina  through  which 
branches  of  the  nerve  issue  upon  the  face,  forehead,  or  temple.  The 
eyeball  also  is  an  occasional  seat  of  pain.  A  tender  point  may  likewise  be 
obtained  in  the  ear ;  while  a  common  seat  of  pain  is  to  be  found  in  the 
centre  of  the  hard  palate. 

Various  vasomotor  effects  are  associated  with  this  form  of  neuralgia ; 
oedema  over  the  side  of  the  face  subject  to  pain,  localised  sweating  and 
flushing  of  the  skin,  and  dilatation  of  the  cutaneous  vessels.  Sometimes, 
also,  convulsive  twitching  of  the  facial  muscles  on  the  side  of  the  pain  is 
observed  (tic  convulsif). 

In  the  majority  of  the  cases  of  trigeminal  neuralgia  no  anatomical 
change  is  detected  in  the  nerve  or  its  sheath.     Because  a  lesion  is  absent  in 
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many,  it  is  not  to  be  assumed  that  all  such  cases  are  of  this  nature.  Pressure 
upon  the  branches  of  the  fifth  nerve  by  tumours — osseous  or  malignant 
— should  not  be  overlooked.  In  one  case,  severe  paroxysms  of  pain  in  the 
middle  division  arose  from  irritation  of  the  nerve  in  the  middle  cranial 
fossa,  as  a  residt  of  a  fall  on  the  side  of  the  head.  In  another,  characteristic 
tic  of  the  superior  maxillary  division  was  associated  with  disease  in  the 
antrum  of  Highmore ;  while  in  a  third,  unilateral  supra-orbital  pain  of  a 
neuralgic  type  was  due  to  suppuration  in  the  frontal  sinus  on  the  same 
side.  There  is  no  necessary  relation  between  tic  and  disease  of  the  teeth. 
Notwithstanding  the  extraction  of  the  teeth  in  most  cases  of  this  nature, 
the  painful  paroxysms  continue,  often  in  an  augmented  form. 

The  theory  has  been  advanced  that  true  tic  doulom-eux  is  produced  by  a 
chronic  degenerative  process  of  the  cells  in  the  Gasserian  ganglion.  On 
this  point,  however,  there  is  yet  needed  the  corroboration  of  histological 
observation.     The  disease  is  essentially  one  of  the  dechne  of  life. 

Occipital  neuralgia. — A  condition  characterised  by  pain  at  the  back 
of  the  head  and  extending  upwards  towards  the  vertex,  less  intense  and 
less  paroxysmal  than  that  of  trigeminal  neuralgia.  The  pain  is  not 
necessarily  limited  to  the  distribution  of  the  great  occipital  nerve,  but  may 
be  found  also  over  the  posterior  branches  of  the  cervical  plexus.  Hence 
tender  points  are  obtained  over  the  occipitalis  major,  where  it  penetrates 
the  cervical  fascia ;  on  the  scalp  in  the  region  of  the  parietal  eminence ; 
and  over  the  trapezius  muscle. 

In  this  connection  reference  may  be  made  to  neuralgia  of  the  scalp,  a 
very  painful  and  troublesome  condition.  Here  there  is  general  pain  over 
the  head,  or  a  description  is  given  as  if  the  head  were  held  in  a  vice. 
There  is  tenderness  over  all  parts,  but  more  marked  where  the  nerve 
branches,  be  they  of  cervical  or  trigeminal  origin,  penetrate  the  fascia.  The 
scalp  is  so  tender  that  the  mere  act  of  brushing  the  hair  is  painful.  It  is 
usually  associated  with  pain  and  tender  points  elsewhere,  such  as  over  the 
spine  and  in  the  arms ;  while  the  memory  is  often  markedly  and 
characteristically  impaired.  This  condition  is  not  limited  to  adult  or  late 
adult  hfe,  being  commonly  seen  in  adolescents  of  a  neurotic  disposition. 

Brachialgia. — This  is  a  troublesome  and  painful  condition,  interfering 
materially  with  the  occupation  of  the  sufferer.  Complaint  is  made  of  in- 
tense pain  in  the  arm,  chiefly  about  the  shoulder,  and  aggravated  by  move- 
ment. The  pain  is  more  or  less  constant  with  paroxysmal  exacerbations, 
while  it  is  especially  severe  and  troublesome  at  night.  A  physical  examina- 
tion shows  that  passive  movement  of  the  arm  is  productive  of  as  severe 
pain  as  is  voluntary  movement.  Pain  is  elicited  by  pressure  over  the 
trunks  of  the  nerves,  as  well  as  over  the  following  points — {a)  the 
branches  of  the  circumflex  nerve  over  the  deltoid  muscle.  If  the  pain,  as 
is  not  uncommonly  the  case,  be  limited  to  this  position,  a  variety  of 
brachialgia — deltoid  neuralgia — is  obtained;  (&)  the  external  cutaneous 
branch  of  the  musculo -spiral  nerve  in  the  middle  of  the  upper  arm 
posteriorly;  (c)  the  external  cutaneous  branch  of  the  musculo-cutaneous 
nerve ;  {d)  the  palmar  cutaneous  branch  of  the  median ;  and  {e)  the  dorsal 
cutaneous  branch  of  the  ulnar  nerve. 

The  causes  of  this  affection  are  to  be  found  in  tramnatism,  rheumatism, 
and  gout;  while  a  painful  condition  of  arthritic  origin  is  seen  in  some 
cases  of  old  standing  hemiplegia,  where  the  slightest  attempt  at  movement 
gives  rise  to  severe  pain  in  the  arm  and  shoulder.  The  majority  of  cases 
of  so-called  brachialgia  are  due  to  a  perineuritis  of  one  or  more  of  the 
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nerves  of  the  brachial  plexus.  For  details  of  the  surgical  procedures, 
nerve-stretching,  neurectomy,  neurotomy,  and  excision  of  the  Gasserian 
gangUon,  the  reader  is  referred  to  works  upon  operative  surgery.  As  regards 
such  treatment,  the  general  statement  may  be  made,  that  whatever  opera- 
tion is  adopted,  relapses  are  prone  to  occur,  except  probably  in  the  last, 
which  has  proved  of  more  enduring  value. 

Intercostal  and  abdominal  neuralgia. — A  not  uncommon  seat  of  pain 
is  along  the  course  of  the  intercostal  nerves,  with  tender  points  where  the 
branches  penetrate  the  fascia,  namely,  on  either  side  of  the  vertebral 
column,  in  the  mid-axillary  line,  and  in  front  near  the  costo-sternal 
articulations.  Eespiratory  and  other  movements  of  the  chest  usually 
increase  the  pain. 

A  common  form  of  intercostal  pain  is  that  associated  with  herpes 
zoster ;  when  this  occurs  in  old  people,  it  is  often  of  great  severity,  very 
protracted,  and  difficult  to  treat.  Corresponding  to  the  distribution  of 
these  nerves  are  those  of  the  abdominal  wall,  which  may  also,  although 
less  commonly,  be  the  seat  of  neuralgia. 

Sciatica. — Although  probably  in  every  case  due  to  an  inflammation 
of  the  sheath  of  the  great  sciatic  nerve,  this  condition  may  be  referred  to 
under  neuralgia.  It  is  characterised  by  pain,  of  a  constant,  gnawing 
character,  in  the  position  of  the  trunk  and  branches  of  the  sciatic  nerve. 
If  the  nerve  is  affected  throughout  its  course,  the  position  of  the  pain  is 
clearly  indicated,  and  tender  points  are  discerned — {a)  over  the  situation 
of  the  great  sciatic  notch ;  (b)  behind  the  great  trochanter ;  (c)  in  the 
middle  of  the  thigh  posteriorly,  and  also  in  the  popliteal  space ;  {d)  at  a 
spot  immediately  behind  the  head  of  the  fibula ;  (e)  at  the  outer  side  of  the 
ankle  joint.  In  addition  to  these  tender  areas,  pain  may  usually  be 
elicited  by  pressure  over  the  trunk  of  the  nerve,  at  the  back  of  the  thigh, 
and  over  its  external  popliteal  branch  in  the  leg.  Sciatica  is  almost 
invariably  associated  with  sacrodynia ;  the  pain  is  increased  on  movement, 
and  is  usually  worse  at  night.  In  old  standing  cases  associated  with  con- 
siderable inflammatory  affection  of  the  nerve  sheath  and  subjacent  nerve 
fibres,  some  degree  of  muscular  wasting  is  observed,  and  impairment  of  the 
cutaneous  sensation;  but  the  knee-jerks  are  normal,  and  the  electrical 
excitability  of  the  muscles  is  not  impaired. 

A  very  troublesome  form  of  neuralgia  of  the  leg,  is  pain  in  the 
distribution  of  the  anterior  crural  nerve.  The  pain  is  felt  in  the  groin 
and  down  the  anterior  aspect  of  the  thigh.  It  is  usually  associated  with 
sciatica,  but  may  be  met  with  as  an  isolated  condition.  Tender  points  ar6 
to  be  detected  in  the  middle  of  the  groin  and  in  the  middle  of  the  thigh 
anteriorly. 

Rarer  forms. — Pain  of  neuralgic  character  may  also  be  met  with  in 
other  parts  of  the  body ;  such  are  scrotal  and  labial  neuralgia ;  spinal 
neuralgia,  affecting  part  or  all  the  spine,  from  the  cervical  to  the  sacro- 
coccygeal region,  and  neuralgia  of  the  penis. 

Treatment. — For  the  alleviation  of  this  painful  and  often  pro- 
tracted malady,  the  therapeutic  resources  of  the  physician  are  taxed 
to  the  utmost.  For,  in  addition  to  the  temporary  relief  of  pain 
demanded  by  the  patient,  an  attempt  should  be  made  to  reach  and 
cure  the  causal  condition.  Tic  douloureux  may  be  considered,  first,  as 
a  type  of  the  other  varieties.  The  methods  of  treatment  divide  themselves 
into — 

Eemedies  given  with  a  view  to  cure ;   remedies  administered  locally 
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and  internally  to  relieve  pain ;  the  local  application  of  electricity ;  surgical 
procedures — neurotomy,  neurectomy,  nerve  stretching,  and  removal  of  the 
Gasserian  ganglion. 

(1)  The  etiology  of  each  case  should  be  separately  considered ;  and  for 
this  purpose  an  examination  of  all  the  organs  receiving  nerve  filaments 
from  the  fifth  cranial  pair  should  be  made — the  eyes,  more  especially  with 
a  view  to  the  detection  of  errors  of  refraction ;  the  nose,  attention  being 
directed  to  the  condition  of  the  turbinated  bones  and  the  antrum  of 
Highmore;  the  teeth,  for  carious  conditions,  more  especially  those  im- 
plicating the  deeper  lays  of  the  dentine  ;  the  ears  and  the  throat.  Should 
any  abnormal  condition  exist  in  these  structures,  their  correction,  surgic- 
ally or  otherwise,  is  the  first  consideration.  A  large  number  of  cases  exist 
in  which  no  diseased  state  can  be  detected  in  these  organs. 

In  many  cases  of  trigeminal  neuralgia  of  a  non-malarial  nature,  quinine 
in  doses  of  from  5  to  10  grs.,  given  periodically,  may  produce  a  curative 
result.  The  administration  of  iodide  of  potassium  in  10-  to  15-gr.  doses 
every  four  or  six  hours  is  often  of  marked  service,  in  cases  which  have  no 
syphilitic  history,  but  in  which  the  pain  is  probably  due  to  thickening 
of  the  perineurium,  where  the  nerve  issues  from  a  bony  canal  or  fibrous 
ring.  Should  a  distinctly  rheumatic  history  be  obtained,  the  combination 
of  iodide  of  potassivun  with  salicylate  of  soda  (10  to  15  gr,)  is  often 
effectual.  Some  cases,  but  more  especially  the  malarial  and  anasmic,  may 
be  improved,  and  eventually  cured,  by  the  administration  of  arsenic,  either 
as  Fowler's  solution,  or  as  the  double  iodide  of  mercury  and  arsenic,  as  in 
Donovan's  solution. 

(2)  Of  internal  remedies  for  the  relief  of  pain,  mention  will  first  be 
made  of  the  so-called  neuralgia  specifics.  Of  these  the  chief  are  the 
following : — Probably  the  most  serviceable  is  tincture  of  aconite  given  in 
doses  of  1  minim  hourly,  and  the  effect  watched.  Tincture  of  gelsemium 
sempervirens,  which  may  be  given  in  doses  of  10  minims  every  hour  up  to 
four  hours.  Butyl-chloral  hydrate,  5  gr.  every  hour  until  30  gr.  have 
been  taken.  Actsea  racemosa,  in  \-  to  2-drm.  doses  of  the  fluid  extract, 
or  30-minim  doses  of  the  tincture.  Though  not  a  "  specific,"  as  the  previous 
remedies,  it  has  been  found  equally  useful.  Bromidia  in  drachm  doses  is 
highly  recommended  by  some,  while  the  chloride  and  bromide  of  ammonium 
may  also  be  of  value.  Cannabis  indica,  given  in  doses  of  ^  to  ^  gr.  of  the 
extract,  has  been  found  useful  by  some.  A  host  of  synthetic  remedies  are 
now  in  the  market  for  the  relief  of  pain,  many  of  which  are  valuable,  some 
"useless,  and  a  few  dangerous.  Of  those  which  may  be  safely  recommended 
are : — Phenazone,  in  doses  of  5  gr.,  every  hour  for  three  or  four  hours. 
Phenacetin,  which  may  be  administered  in  the  same  way  as  antipyrine. 
Exalgin,  and  less  valuable  antifebrin,  in  2-  to  3-  gr.  doses.  As  these 
remedies  are,  in  addition  to  being  analgesics,  temperature  depressors  and 
blood  destroyers,  their  continued  administration  should  be  watched  with 
care. 

A  form  of  local  medication,  which  has  fallen  lately  into  disuse,  is  often 
of  marked  service  in  relieving  acute  pain  of  a  neuralgic  nature.  This  is 
the  hypodermic  injection  over  the  seat  of  pain,  of  substances  having  a  local 
anaesthetic  action.  Such,  for  instance,  is  the  hypodermic  injection  of  osmic 
acid,  in  doses  of  one  or  two  drops  of  the  1  per  cent,  solution ;  also  of 
carbolic  acid  as  a  2  per  cent,  solution  ;  five  to  fifteen  drops  of  chloroform ; 
and  of  caffeine,  in  injections  of  approximately  1  gr.  The  local  application 
of  ointments  may  also  be  efficacious.     Such  are  the  ointments  of  aconite, 
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veratrum,   and   menthol,   or   the   liniments    of    aconite,  belladonna,   and 
chloroform. 

But  before  resort  is  had  to  these  applications,  simple  measures,  such  as 
hot  or  cold  fomentations,  mustard  leaves  (often  most  efficacious),  or 
cantharides  blisters  should  be  tried. 

One  of  the  most  distressing  features  of  a  severe  case  of  trigeminal 
neuralgia  lies  in  the  difficulty  of  cleansing  the  teeth  and  mouth  cavity,  as 
well  as  the  inabihty  to  masticate.  These  are  due  to  the  fact  that  move- 
ment of  the  jaw  usually  starts  a  severe  paroxysm  of  pain.  A  certain 
amount  of  relief  may  be  obtained  by  painting  the  inside  of  the  mouth  and 
gums  with  a  5  per  cent,  solution  of  cocaine,  which  causes  a  sufficient  degree 
of  anaesthesia  to  permit  of  the  mouth  being  washed  and  food  to  be  taken. 
There  are  many  cases,  however,  which  will  not  be  materially  affected 
by  any  of  these  remedies.  In  these  the  pain  is  usually  severe  and  always 
paroxysmal — the  so-called  epileptiform  neuralgia  of  Trousseau.  In  such 
cases  the  only  remedy  is  to  be  found  in  the  hypodermic  injection  of 
morphine.  There  seems  to  be  no  doubt  that  the  prolonged  administration 
of  opium  will  bring  about  a  cm'e  in  some  cases ;  but  the  surgical  procedures, 
to  which  resort  is  now  more  commonly  had,  should  be  recommended  in 
preference. 

In  all  cases,  whatever  their  nature,  too  great  attention  cannot  be  paid 
to  the  general  health.  Iron,  cod-liver  oil,  and  alcohol,  judiciously  ad- 
ministered, are  often  productive  of  marked  improvement. 

(3)  A  usefrd,  and  in  many  cases  a  satisfactory  method  for  the  relief  of 
trigeminal  neiu'algia  is  to  be  found  in  the  local  application  of  electricity. 
Of  the  two  forms  of  electrical  current,  galvanism  is  that  more  commonly 
and  more  effectively  used.  Its  method  of  application  is  simple.  The 
negative  electrode  is  placed  over  an  indifferent  part,  while  the  positive  is 
carried  along  the  course  of  the  pain,  or  put  over  the  tender  points  of  the 
nerve.  Not  too  strong  a  current  should  be  used ;  one  sufficient  to  produce 
a  feehng  of  tinghng  being  all  that  is  required.  It  will  be  found  preferable 
to  recommend  this  method  for  application  by  the  patient  himself.  The 
application  of  the  galvanism  by  a  skilled  person  three  or  four  times  a  day 
over  a  definite  period  is  of  little  value.  Much  more  satisfactory  is  the 
application  of  the  positive  pole  to  the  area  of  pain  as  soon  as  a  paroxysm 
commences.  The  sitting  may  be  prolonged  for  four  or  five  minutes,  and 
often  repeated. 

In  the  treatment  of  brachialgia  it  is  necessary  to  enjoin  absolute  and 
complete  rest  for  the  affected  arm,  which  should,  with  this  object  in  view, 
be  placed  in  a  sling,  or  bandaged  to  the  side  of  the  chest.  So  difficult  is  it 
at  first  to  get  a  patient  to  appreciate  the  value  of  rest,  that  the  cure  is 
often  indefinitely  delayed.  The  second  factor  in  the  treatment  is  counter 
irritation.  This  may  be  employed  either  in  its  mild  or  severe  forms, 
beginning  with  the  application  of  mustard  leaves  over  the  tender  points, 
up  to  the  use  of  the  actual  cautery.  Of  internal  remedies,  the  most 
satisfactory  have  been  found  to  be  a  combination  of  the  iodides  and 
bromides  with  salicylate  of  soda.  In  the  later  stages,  after  the  acute  pain 
has  passed  away,  tonic  treatment  by  arsenic,  iron,  and  quinine  is  recom- 
mended. 

The  treatment  of  neuralgia  of  the  lower  limbs  should  be  conducted  on 
the  same  principles  as  for  the  upper  extremity.  The  first  essential  is  rest  in 
bed,  and  the  second  counter-irritation,  either  by  blistering  or  dry-cupping. 
Should  there  exist  an  obvious  diathetic  tendency  to  rheumatism  or  gout. 
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this  should  be  counteracted  by  suitable  remedies ;  but  even  in  cases  which 
show  no  such  condition,  the  administration  of  the  iodides  and  bromides, 
with  or  without  the  addition  of  such  remedies  as  phenacetin  and  antipyrine, 
is  valuable.  Other  sedatives  may  be  employed,  but  in  severe  cases  the 
hypodermic  use  of  morphine  is  the  only  useful  remedy.  Cocaine,  in  doses  of 
yV  to  \  gr.,  hypodermically  is  of  much  use  in  many  cases;  while  chloroform 
(10  minims)  and  caffeine  (1  gr.)  may  be  similarly  employed  as  an  injection 
over  the  seat  of  pain.  The  local  application  of  galvanism,  in  this  as  in 
other  painful  conditions,  is  often  of  great  value. 

W.  ALDEEN  TUEI^EE. 


VISCEEAL  PAIK 

By  this  term  is  understood  pain  at  certain  points  on  the  surface  of 
the  body  produced  by  disease  of  underlying  or  adjacent  viscera,  which  pain 
is  usually  accompanied  by  more  or  less  definite  areas  of  cutaneous  tenderness. 
It  may  be  said  as  a  general  principle,  that  each  organ  of  the  body  stands 
in  relation  with  one  or  more  areas  of  the  skin  surface.  When  an  organ  is 
affected  by  disease,  the  skin  area  becomes  objectively  tender,  and  pain  is 
referred  to  it.  Hence  such  common  symptoms  as  headache,  pain  in  the 
back,  infra-mammary  pain,  epigastric  and  interscapular  pain,  are  found  to 
be  usually  associated  with  areas  of  cutaneous  tenderness  and  to  be  symptom- 
atic of  disease  of  adjacent  viscera.  By  examination  of  these  areas,  the  body 
may  be  marked  out  into  a  series  of  zones,  and  this  has  been  done  and  the 
areas  corresponding  to  the  viscera  localised  by  Head,  to  whose  work  the 
reader  is  more  especially  referred. 

Symptoms. — The  characteristic  features  of  referred  pains,  by  aid 
of  which  they  may  be  distinguished  from  neuralgic  pain,  are  brielly  as 
follows : — The  pain  is  associated  with  a  disordered  condition,  temporary  or 
otherwise,  of  the  organ  to  which  it  is  related;  the  pain  is  referred  to 
a  certain  part  of  the  area  of  cutaneous  tenderness,  which  has  received 
the  name  of  maximum  point ;  every  area  of  cutaneous  tenderness  has 
one  or  more  of  these  maxima ;  the  maxima  are  fixed  points,  but  do 
not  correspond  to  the  passage  of  a  nerve  either  through  a  bony  canal  or 
fibrous  ring. 

The  following  may  be  taken  to  be  a  brief  summary  of  the  tender  areas 
associated  with  visceral  disease,  so  far  as  at  present  known.  This  has 
been  taken  from  Head's  work  upon  the  subject.  In  affections  of  the  eye, 
more  especially  those  involving  the  refractive  media  and  the  ciliary  muscle, 
the  pain  is  referred  to  the  frontal,  temporal,  and  vertical  scalp  areas.  In 
dental  caries,  areas  of  cutaneous  tenderness  may  be  found  over  the  greater 
part  of  the  forehead,  nose,  and  temple,  over  the  jaws,  ear,  and  submaxillary 
region,  and  upper  part  of  the  neck. 

Disease  of  the  middle  ear  causes  referred  pain  chiefly  over  the  hyoid 
region,  but  sometimes  also  over  the  vertical  and  parietal  areas  of  the 
scalp.  Pain  in  disease  of  the  tongue  and  tonsil  is  referred  chiefly  to  the 
auricular  submaxillary  and  chin  regions. 

In  heart  disease,  the  pain  is  referred  along  the  first,  second,  third,  and 
fourth  dorsal  areas ;  but  at  times  it  is  more  general,  extending  from  the 
fifth  cervical  to  the  ninth  dorsal  segment.  In  pulmonary  affections,  the 
areas  involved  extend  from  and  include  the  first  to  the  seventh  dorsal  seg- 
ments.     In  stricture  of  the  oesophagus,  pain  and  tenderness  correspond 
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to  the  distribution  of  the  fifth  dorsal  segment.  In  disturbance  of  the 
stomach,  the  afifected  areas  correspond  to  the  seventh,  eighth,  and  ninth 
doreal  segments. 

In .  certain  intestinal  conditions  the  pain  and  cutaneous  tenderness 
involve  the  ninth  to  the  twelfth  dorsal  areas ;  and  in  those  of  the  hver  and 
gall  bladder  the  eighth  and  ninth  dorsal  areas. 

The  kidney  is  more  particidarly  associated  with  the  tenth  dorsal  segment, 
and  the  ureter  with  the  eleventh  and  twelfth.  The  testicle  and  epididjnnis 
are  also  associated  with  the  like  segments;  to  which  segments  the  ovary 
also  corresponds.  The  bladder  corresponds  mainly  to  the  third  and  fourth 
sacral  areas,  the  pain  being  referred  to  the  perineum ;  whde  the  pain  and 
tenderness  of  prostatic  disease  are  referred  to  the  distribution  of  the  fifth 
kmibar,  and  first,  second,  or  third  sacral  segments ;  the  pain  extending  in 
these  cases  over  the  ischial  tiibers,  the  calves  and  the  soles  of  the  feet 
to  the  great  toe.  The  os  and  cervix  uteri  are  related  to  the  eleventh  and 
twelfth  dorsal  and  the  third  and  fom'th  sacral  areas. 

Affections  of  the  thoracic  and  abdominal  organs  may  also  be  associated 
with  tender  areas  over  certain  parts  of  the  scalp,  which  fact  may  explain 
the  frequent  and  well-known  headache  met  with  in  various  diseases  of  the 
organs  of  the  chest  and  belly.  Associated  with  these  areas  of  scalp  tender- 
ness and  pain  are  those  of  the  body  more  especially  related  to  the 
affected  ^iscera. 

W.  ALDEEX  TURXER. 


coxYULsm:  disoedees. 

Under  the  term  Eclampsia,  or  convulsive  disorders,  are  included  many 
conditions,  differing  from  each  other  in  causation,  in  the  age  at  which  they 
occur,  in  prognosis  and  in  treatment;  but  all  are  characterised  by  the 
presence  of  more  or  less  generahsed  muscular  contractions  or  spasm.  It  is 
almost  impossible  to  adopt  a  classification  which  will  comprehensively 
embrace  the  whole  series  of  con\nilsive  disorders.  Eclampsia  is  a  symptom 
of  many  and  diverse  pathological  conditions.  For  example,  convulsion  is 
a  symptom  of  disorders  differing  so  much  from  each  other  as  tumour, 
hcemorrhage,  and  softening  of  the  brain ;  toxic  states  of  the  blood,  resulting 
from  renal  disease,  syphilis,  or  the  presence  of  certain  drugs ;  such  simple 
conditions  as  cutting  a  tooth,  a  rise  of  temperature,  or  the  presence  of 
intestinal  worms  in  neurotic  children ;  and  idiopathic  epilepsy. 

The  following  classification  has  been  adopted,  as  it  appears  to  the 
writer  to  be  that  which  includes  the  greatest  number  of  conditions  of  which 
eclampsia  is  a  symptom : — Con^nilsions  symptomatic  of  primary  affection  of 
(a)  the  nervous  system,  including  partial  epdepsy  and  general  convulsions  of 
organic  nature ;  Qj)  the  urinary  system,  embracing  ursemic  and  puerperal 
convulsions.     Infantile  convulsions.     Idiopathic  epilepsy. 

Feom  Pebiaet  Disease  of  the  Xeeyous  System. 

These  may  be,  on  the  one  hand,  of  a  partial  or  locahsed  natui'e, 
affecting  merely  one  limb,  a  portion  of  a  limb,  or  one  side  of  the  body ; 
under  which  circumstances  they  have  received  the  name  of  partial  or 
epileptiform  seizures — focal  or  Jacksonian  epilepsy.  On  the  other  hand, 
universal  con^^ulsion,  in  no  way  differing  from  idiopathic  epilepsy,  except 
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perhaps  in  the  constancy  of  its  local  commencement,  may  arise  from 
organic  lesion,  such  as  thrombosis  of  a  cerebral  vessel,  or  tumour  involving 
the  cerebral  cortex. 

Jacksonian  Epilepsy. 

This  is  indicative  of  the  existence  of  a  localised  source  of  irritation 
of  the  cortex  cerebri  or  immediately  subjacent  tissue ;  the  resulting 
phenomena  being  motor  or  sensory,  according  to  the  situation  of  the  lesion. 

Symptoms. — When  motor,  the  march  of  the  spasm  is  constant. 
Beginning  either  in  one  limb,  or  in  the  extremity  of  a  limb,  such  as  the 
hand  or  wrist,  it  tends  to  spread  to  other  portions  of  the  body,  or  remains 
limited  to  the  limb  originally  affected.  Thus,  if  the  spasm  commences  in 
the  face,  it  may  spread  to  the  arm  and  then  to  the  leg;  if  in  the  hand, 
it  may  pass  up  the  arm,  then  involve  the  face,  and  subsequently  the  leg. 
If  commencing  in  the  leg,  it  spreads  to  the  arm  and  then  to  the  face, 
A  convulsion  beginning  in  the  face  does  not  attack  the  leg  and  leave  the 
arm  unaffected.  The  local  convulsions  may,  or  may  not,  be  accompanied 
by  loss  of  consciousness ;  they  may,  or  may  not,  become  general ;  but  they 
are  invariably  followed  by  a  temporary  paralysis  in  the  parts  or  limbs 
convulsed. 

The  place  of  commencement  of  the  spasm  should  be  carefully  noted, 
as  it  points  to  the  portion  of  the  cerebral  cortex  primarily  or  chiefly 
implicated.  If  the  spasm  involves  the  face,  the  angle  of  the  mouth  is  the 
part  in  which  it  commences ;  if  the  arm,  then  it  is  commonly  the  thumb 
or  the  index-finger;  while  a  curious  instance  of  spasm  from  cortical 
irritation,  involving  principally  the  platysma  myoides,  has  been  recorded 
by  Bramwell.  Certain  general  directions  regarding  the  locahsation  of  a 
cortical  lesion  may  be  given  as  a  result  of  numerous  experimental  and 
clinico-pathological  observations.     Thus — 

(a)  Spasm  commencing  in  the  thumb,  fingers,  or  forearm,  indicates  a 
lesion  involving  the  middle  thii'd  of  the  ascending  frontal  and  parietal 
gyri;  (&)  convulsion  starting  in  the  lower  limb  points  to  lesion  of  the 
upper  third  of  the  Eolandic  region,  the  cortical  area  for  which  extends 
from  the  base  of  the  first  frontal  gyrus,  nearly  as  far  back  as  the  external 
parieto-occipital  fissure;  (c)  convulsions  starting  in  the  face  denote  a  lesion 
of  the  lower  end  of  the  ascending  frontal  gyrus ;  {(£)  spasm  commencing 
in  the  tongue  places  the  seat  of  discharge  also  at  the  lower  end  of  the 
ascending  frontal  convolution,  but  anterior  to  the  face  movements. 

But  irritation  may  not  be  limited  to  the  portions  of  the  cerebral  cortex 
subserving  motion.  Stimulation  of  the  special  sense  areas  may  cause 
characteristic  phenomena.  Thus,  irritation  of  the  occipital  region  by  a  new 
growth  has  been  known  to  produce  visual  hallucinations;  of  the  first 
temporal  convolution,  sensations  of  sound;  while  a  few  rare  cases  of 
tumour,  involving  the  tip  of  the  temporo-sphenoidal  lobe,  have  caused 
subjective  sensations  of  smell  and  taste.  Just  as  a  local  muscular  spasm  is 
followed  by  temporary  paralysis,  so  an  over-discharge  from  a  sensory  area 
is  followed  by  temporary  abolition  of  the  special  sense  affected. 

Cortical  irritation  may  be  produced  by  various  conditions.  Such  are 
cicatrices,  depressed  fractures,  or  spicula  of  bone  pressing  upon  the 
cerebral  cortex ;  traumatic  affections  of,  and  new  growths  involving,  the 
cortex  and  its  membranes,  either  of  a  simple,  malignant,  or  syphilitic 
character.      So   commonly,  indeed,  is   the    existence    of    focal    epilepsy 
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associated  with  syphilitic  disease  of  the  cortex  or  its  membranes,  that 
the  term  Jacksonian  epilepsy  is  sometimes  used  synonymously  with 
syphilitic  cerebral  disease  of  a  convulsive  nature. 

As  syphilomata  arise  most  commonly  from  the  meninges,  they  are 
found  to  occupy  a  superficial  position.  If  discovered  deeply  in  the  cerebral 
substance,  such  as  the  centrum  ovale,  or  basal  ganglia,  they  have  arisen 
from  an  ingrowth  of  pia  arachnoid,  or  from  the  adventitia  of  a  blood 
vessel. 

The  views  regarding  the  explanation  of  localised  convulsions,  being 
largely  hypothetical,  need  not  be  considered  here.  Their  existence  indi- 
cates irritation  of  cortical  grey  matter,  whether  from  the  presence  of  an 
actively  growing  tumour,  the  contraction  of  a  cicatrix,  or  a  diffuse  gum- 
matous condition  of  the  pia  arachnoid  membrane.  It  has  also  been  stated 
that  convulsions  may  arise  from  a  process  of  auto-intoxication,  induced  by 
the  breaking  up  and  absorption  of  gummatous  products  under  treatment. 
Further,  their  production,  as  a  result  of  sudden  shutting  off  of  the  blood 
supply  to  a  limited  area  of  the  brain  cortex,  should  not  be  overlooked. 

Convulsions  arising  from  cortical  irritation  of  organic  nature  are  com- 
monly tonic  and  clonic  in  character,  and  of  short  duration ;  but  rare  cases 
have  been  observed,  in  which  rhythmical  tremors  have  existed  for  days  or 
even  weeks. 

Eemoval  of  the  source  of  irritation,  or  of  the  portion  of  cortex 
subject  to  irritation,  arrests  the  spasm.  But  this  has  not  been 
found  to  be  the  case  in  athetosis,  and  choreiform  movements  of  a  post 
hemiplegic  nature.  The  inference,  therefore,  is  drawn,  that  the  cause 
of  such  movements  is  to  be  found,  not  in  the  cortex  itself,  but  towards  the 
base  of  the  brain,  and  more  especially  in  the  optic  thalamus  and  posterior 
limb  of  the  internal  capsule. 

But  all  fits  beginning  locally  are  not  indicative  of  organic  brain  disease. 
It  has  been  stated,  when  describing  idiopathic  epilepsy,  that  a  not 
uncommon  form  of  petit  tnal  is  characterised  by  the  local  incidence  of 
the  spasm.  In  this  form,  however,  there  is  always,  at  some  period,  obscura- 
tion of  consciousness;  while,  in  the  Jacksonian  attack,  the  patient  may 
watch,  for  example,  spasm  of  the  arm,  during  the  whole  of  the  seizure. 

Treatment. — The  treatment  of  partial  epilepsy  is  determined  by  the 
cause.  As  this  condition  is  in  so  many  cases  synonymous  with  syphilitic 
disease,  vigorous  antisyphilitic  remedies  should  be  adopted.  The  treatment 
of  the  other  conditions,  which  may  give  rise  to  epileptiform  attacks, 
should  be  conducted  upon  general  principles. 

Genekal  Convulsions  feom  Oeganic  Disease. 

As  already  incidentally  observed,  convulsions  of  a  more  general  nature, 
resembling  epilepsy  in  their  features,  may  arise  from  organic  disease  of  the 
brain.  Thus  a  child,  w^ho  is  the  victim  of  infantile  spastic  hemiplegia  due 
either  to  meningeal  htemorrhagic  effusion,  or  plugging  of  a  cerebral  blood 
vessel,  invariably  at  some  time  in  later  hfe  develops  convulsive  seizures  in 
no  way  differing  from  idiopathic  epilepsy,  except  that  the  paralysed  is 
usually  earlier  and  more  extensively  convulsed  than  the  non-paralysed  side. 
To  the  condition  of  the  brain  which  follows  occlusion  of  a  cerebral  artery 
in  infancy,  the  term  porencephaly  has  been  applied.  This  condition  is 
characterised  pathologically  by  great  shrinking  of  the  whole  or  part  of 
the  affected  hemisphere ;  sometimes  by  the  substitution  of  nervous  tissue 
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by  cystic  formation ;  in  other  cases,  merely  by  diminution  in  size  ancl 
sclerosis  of  some  of  the  convolutions. 

Hemiplegia  following  a  vascular  occlusion  such  as  thrombosis  of  the 
middle  cerebral  artery  in  the  adult,  may  be  accompanied  by  periodic 
convulsive  attacks  affecting  only,  or  chiefly,  the  paralysed  side ;  and  the 
sudden  shutting  off  of  the  blood  supply  by  vascular  occlusion  (embohsm) 
may  induce  a  convulsive  seizure,  which  may  or  may  not  be  repeated  when 
hemiplegia  is  established. 

Con^mlsive  seizures,  known  by  the  term  congestive  attack,  are  common 
phenomena  in  many  cases  of  general  paralysis  of  the  insane.  In  this  con- 
dition they  begin  unilaterally,  but  may  become  general,  are  often  of  long 
duration,  and  are  followed  by  deep  coma,  in  which  the  patient  may  die. 
They  are  commonly  due  to  an  effusion  of  blood  in  the  subdural  space, 
a  condition  which  pathologically  has  been  termed  —  pachymeningitis 
htemorrhagica. 

To  this  list  may  also  be  added  the  convulsive  seizures  met  with  in 
tuberculous  meningitis,  hydrocephalus,  and  suppurative  conditions  of  the 
cerebral  meninges. 

Feom  Disease  of  the  Ueixaet  System. 

These  constitute  one  of  the  manifestations  of  uraemia.  The  con^nil- 
sive  seizures  in  this  condition"  resemble  those  described  under  idiopathic 
epilepsy.  The  onset  may  be  sudden,  or  may  be  preceded  for  some  hours, 
or  a  few  days,  by  headache,  giddiness,  and  drowsiness.  There  may  be  one 
or  more  convulsions  of  the  epileptic  type,  with  complete  unconsciousness. 
The  tongue  is  bitten,  and  the  urine  and  faeces  are  passed  in  the  bed.  The 
con'vnilsion  usually  commences  with  tonic,  followed  by  clonic,  spasm.  In 
many  cases  the  patient  passes  rapidly  from  one  seizure  into  another,  giving 
rise  to  the  condition  of  status  einl&pticus,  in  which  he  dies.  In  this  condi- 
tion the  temperature  is  raised,  sometimes  to  hyperpyrexia. 

The  circumstances  under  which  these  convulsions  occur  are — acute 
and  subacute  inflammatory  conditions  of  the  kidney,  and  more  rarely 
granular  atrophy  of  chronic  Bright's  disease.  During  parturition,  in  cases 
with  much  albuminuria,  the  convulsions  receive  the  name  of  puerperal 
eclampsia. 

It  would  be  a  point  of  some  interest  to  know  how  far  the  subjects  of 
puerperal  eclampsia  have  inherited  a  tendency  to  convulsions.  It  has  been 
stated  that  some  have  a  history  of  convrdsions  when  teething,  others  at 
the  onset  of  the  pyrexia  of  acute  infectious  disease ;  and  the  statement  has 
been  made  that  eclampsia  of  this  origin  has  been  replaced  by  ordinary 
epileptic  seizures  (Fere),  Hence  it  is  probable  that  eclampsias  of  this 
nature  occur  in  those  with  a  neuropathic  predisposition,  and  may  form  the 
starting-point  of  ordinary  epilepsy. 

T7.  ALDEEX  TUEXEE. 


convulsio:n^s  of  infa^^cy  axd  childhood. 

The  period  from  birth  to  puberty  is  characterised  by  a  tendency  to 
instability  of  the  nervous  system.  Hence  convulsions  arise  from  causes 
which  are  insufficient  or  unlikely  to  produce  eclampsia  in  adults.  This 
instability,  which  is  more  or  less  natural  to  all  children,  is  greater  in  those 
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who  inherit  a  disposition  to  the  neuroses,  and  is  fostered  by  the  incidence 
of  rickets. 

The  onset  of  acute  infectious  disease,  associated  with  elevation  of  tem- 
perature, is  a  common  cause  of  infantile  convulsions,  which  may  also  be 
largely  excited  by  peripheral  irritation,  such  as  teething,  overloading  of 
the  stomach,  diarrhoea,  constipation,  or  the  presence  of  intestinal  worms, 
and  indigestible  food. 

Infantile  convulsions  are  manifested  in  various  ways,  sometimes  as 
laryngismus  stridulus,  or  as  carpopedal  contractions,  while  in  a  large 
proportion  of  cases  the  convulsions  are  of  a  mildly  epileptic  nature.  Such 
symptoms  are  sufficiently  grave,  so  long  as  they  last,  but  they  do  not  recur 
after  the  subsidence  of  the  temperature,  or  the  removal  of  the  source  of  peri- 
pheral irritation.  In  other  cases,  however,  the  continuance  of  the  convul- 
sions is  prolonged,  to  days,  weeks,  or  months.  Even  when  the  duration  is 
thus  lengthened,  some  cases  recover,  but  others  develop  into  epilepsy. 
Hence  in  many  cases  of  epilepsy  the  fits  are  stated  to  have  commenced 
during  infancy,  while  a  history  of  teething  fits  is  not  at  all  uncommon 
in  those  who,  towards  the  end  of  puberty,  become  epileptics. 

But  infantile  convulsive  attacks  may,  on  the  other  hand,  indicate  the 
onset  of  serious  organic  disease  of  the  nervous  system ;  for  instance,  menin- 
geal hsemorrhage,  thrombosis  in  the  substance  or  upon  the  surface  of  the 
brain,  and  acute  anterior  polio-myelitis.  After  the  convulsions  which  occur 
at  the  onset  of  such  an  attack  have  subsided,  loss  of  power  in  a  limb  or 
limbs,  or  on  one  side  of  the  body,  is  observed ;  and  the  conditions  known 
as  infantile  spinal  paralysis  and  infantile  hemiplegia  are  found  to  have 
been  established. 

The  future  of  a  child,  the  victim  of  infantile  hemiplegia,  is  serious.  It 
is  invariably  associated  with  defective  development  of  the  paralysed  side ; 
often  with  a  state  of  dementia,  amounting  in  some  cases  to  idiocy ;  and  in 
the  majority  of  cases,  about  two-thirds  of  the  total  number,  with  epilepsy. 

In  early  childhood,  as  in  infancy,  some  of  the  same  causes  are  at  work 
in  the  production  of  convulsions.  Peripheral  irritation,  however,  becomes 
a  less  potent  factor,  while  there  is  introduced  the  effect  of  shock,  fright,  or 
sudden  mental  emotion.  In  many  cases  of  epilepsy  no  other  excitant  is 
obtained  than  the  influence  of  fright  in  childhood.  It  is,  however,  unlikely 
that  this  cause  alone  is  sufficient  to  produce  epilepsy,  apart  from  an 
inherited  instability  of  the  nervous  system,  or  a  tendency  to  the  neuroses. 

W.  ALDEEN  TURNER. 


EPILEPSY. 

Epilepsy  is  a  paroxysmal  convulsive  disorder  of  greater  or  less  intensity, 
the  characteristic  feature  of  which  is  a  sudden  loss  or  impairment  of 
consciousness,  which  may  or  may  not  be  preceded  by  a  warning,  and 
is  not  necessarily  due  to  any  obvious  organic  disease  of  the  brain  or  its 
coverings. 

The  feature  whose  presence  is  essential  to  establish  the  diagnosis  of 
epilepsy  may  consist  of  any  degree  of  unconsciousness,  from  a  momentary 
blunting  up  to  complete  abolition  of  conscious  sensation.  The  convulsive 
element  is  not  necessary  for  the  establishment  of  epilepsy;  it  may  be 
entirely  absent,  or  it  may  exist  to  any  extent,  from  a  slight  involuntary 
turning  of  the  eyes  up  to  a  universal  spasm. 
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But  while  the  term  epilepsy  is  given  to  such  a  condition,  arising 
from  no  known  gross  lesion,  there  are  several  forms  of  organic  brain  dis- 
ease which  occasion  symptoms  of  a  convulsive  nature,  differing  little 
if  at  all  from  those  of  idiopathic  epilepsy.  Of  these  may  be  mentioned 
chronic  irritative  conditions  arising  from  thrombosis  of  the  cerebral  blood 
vessels,  with  secondary  softening,  chronic  meningo-encephalitis,  old-stand- 
ing foci  of  haemorrhage,  and  depressed  spicula  of  bone,  and  intracranial 
new  growths. 

Etiology. — Prevalency. — Concerning  the  general  pre  valency  of 
epilepsy,  in  its  relation  to  the  total  population,  there  is  difficulty,  from 
many  causes,  in  arriving  at  satisfactory  statistical  results.  First,  no  census 
for  this  purpose  has  been  taken  in  the  United  Kingdom,  while  those  made 
abroad  have  been  only  partial ;  and,  secondly,  epilepsy  is  so  closely  related 
in  the  early  years  of  life  to  idiocy  and  imbecility,  and  in  the  later  years 
to  insanity,  that  it  is  almost  impossible  to  satisfactorily  separate  them  for 
statistical  purposes.  But  a  few  facts  may  be  given  upon  the  estimated 
number  of  adult  epileptics.  In  Germany  the  estimate  is  given  as  1  per 
1000,  in  New  York  State  as  2  per  1000,  and  in  the  Canton  Aargau  in 
Switzerland,  as  2"5  per  1000  of  total  population.  In  Italy,  of  10,000  young 
men  who  presented  themselves  for  military  duties,  11"5  were  rejected  owing 
to  epilepsy,  giving  a  proportion  of  just  over  1  per  1000.  It  would  not,  there- 
fore, be  placing  the  number  too  high  if  it  is  stated  that  the  probable  pro- 
portion of  adult  epileptics  to  the  total  population  averages  from  1  to  1"5 
per  1000  in  the  European  countries.  From  a  census  upon  this  subject, 
taken  in  the  Australian  colonies,  it  was  found  that  the  proportion  was 
lower  than  that  estimated  for  Europe  and  America.  In  the  colony  of 
Victoria,  for  example,  it  is  stated  that  there  is  one  epileptic  in  every 
2715  of  population,  or,  roughly,  an  average  of  -25  per  mille.  These  estimates 
have  been  taken  from  all  cases  of  epilepsy,  whether  met  with  inside  or 
outside  of  asylums.  It  would  not,  therefore,  be  putting  the  proportion  too 
high  when  it  is  stated  that  in  Great  Britain  there  is  one  epileptic  in  every 
thousand  of  the  population  outside  the  asylums. 

Heredity. — The  influence  of  heredity  in  the  production  of  idiopathic 
epilepsy  is  a  subject  of  great  importance.  It  is  not  essential  that  epilepsy 
should  have  existed  in  the  parents  or  progenitors  of  an  epileptic  person, 
but  merely  a  tendency  to  one  of  the  neuroses,  such  as  insanity,  alcoholism, 
or  hysteria ;  while  stress  has  been  laid  by  some  authors  upon  the  influence 
of  chorea  and  somnambulism  in  the  ancestry.  The  statistical  results  of 
several  authorities,  who  have  studied  the  question  of  similar  heredity, 
approximate  with  a  sufficient  amount  of  uniformity  to  be  of  value, 
although  this  influence  has  been  minimised  by  some.  Eeynolds  found  a 
hereditary  predisposition  in  31  per  cent,  of  his  cases,  Gowers  in  35  per 
cent.,  Berger  in  32  per  cent.,  and  Echeverria  in  27  per  cent.  Gowers  and 
other  writers  have  stated  that,  when  an  inherited  tendency  exists,  the 
female  members  of  the  family  suffer  more  frequently  than  the  males. 
A  fact  of  some  statistical  interest  has  been  mentioned  by  Bouchet,  to  show 
the  relation  of  parental  epilepsy  upon  the  incidence  of  convulsions  in  the 
offspring ;  of  fifty-eight  children,  born  of  fourteen  epileptic  mothers,  thirty- 
seven  died  young  from  convulsions,  and  of  the  remaining  twenty-one,  seven 
became  epileptic.  The  relation  between  phthisis  and  epilepsy,  though 
common,  seems  to  be  rather  of  the  nature  of  a  coincidence  than  to  point  to 
any  direct  predisposing  effect  of  the  former  in  the  causation  of  the  latter. 

Age. — Of  the  etiological  factors,  the  age  of  the  individual  in  relation  to 
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the  incidence  of  epilepsy  is  that  most  clearly  determined  by  statistics.  The 
collections  of  all  authors,  who  have  dealt  with  large  numbers  of  epileptics, 
show  that  the  commonest  period  for  the  commencement  of  epileptic  tits 
is  between  the  ages  of  10  and  20  years.  Thus,  of  1450  cases  collected 
by  Gowers,  39  per  cent,  commenced  during  this  period ;  of  995  cases  col- 
lected by  Hasse,  36  per  cent. ;  and  of  980  cases  by  M'Lane  Hamilton,  27 
per  cent.  In  Gowers'  cases  this  contrasted  with  28  per  cent,  in  the 
first  decade,  14  per  cent,  in  the  thu'd,  and  5  per  cent,  in  the  fovu'th 
decades.  During  the  second  decade,  the  years  most  fruitful  for  the 
incidence  of  epilepsy  are  from  14  to  17  inclusive.  Eeynolds  pointed 
out  that  when  there  was  a  marked  hereditary  influence,  the  disease 
began  somewhat  earlier  than  in  those  in  which  no  such  history  was 
obtained. 

Exciting  causes. — As  the  existence  of  a  similar  heredity  towards 
epilepsy  is  found  in  only  one-third  of  the  total  number  of  cases,  so  likewise 
it  is  with  the  presence  of  exciting  causes.  In  from  two-thirds  to  one-half 
of  the  total  number  of  epileptics,  no  satisfactory  excitant  is  obtained, 
although  many  conjectural  circumstances  are  narrated  by  the  patients  or 
their  friends.  Hence  it  is  necessary  to  exercise  discretion  m  theu'  selection. 
Of  the  causes  usually  assigned,  the  commonest  appear  to  be  mental  emotion, 
such  as  worry,  fright,  and  prolonged  anxiety. 

The  influence  of  traumatism,  such  as  blows,  falls,  or  kicks  upon  the 
head,  is  probably  not  great  in  the  production  of  true  epilepsy.  Much  more 
commonly  does  injmy  lead  to  convulsions  of  the  Jacksonian  type,  from 
local  injury  to  a  part  or  parts  of  the  brain.  But  whether  the  cerebral 
injury  is  due  directly  to  traumatic  causes,  or  arises  from  intracranial 
disturbance,  such  as  is  productive  of  infantile  hemiplegia,  convulsions  may 
eventually  ensue,  indistinguishable  from  those  of  true  epilepsy  except  in 
their  local  commencement,  and  the  tendency  to  affect  one  side  of  the  body 
more  than  the  other. 

The  influence  of  the  exanthemata  (scarlet  fever  and  measles)  and  of 
typhoid  fever  should  be  borne  in  mind  in  the  causation  of  epilepsy.  Of 
those,  scarlatina  is  the  commonest  cause,  and  this  apart  from  nephritis  or 
cerebral  thrombosis  arismg  from  middle  ear  disease. 

The  influence  of  syphihs  as  a  factor  in  the  production  of  true  epilepsy 
requires  further  investigation.  The  acquired  form  of  the  disease  occasions 
convulsions  of  a  typically  Jacksonian  type,  from  organic  lesions  of  a 
characteristic  kind;  and  the  injury  to  the  brain,  thus  produced,  may  in 
some  cases  give  rise  to  fits  indistinguishable  from  true  epilepsy.  The 
e^T-dence  as  to  whether  epilepsy  may  be  due  to  the  Mood  state  in  the  so- 
caUed  secondary  stage  of  syphdis,  as  stated  by  Fournier,  is  extremely 
meagre.  That  epilepsy  arises  in  the  subjects  of  inherited  syphilis  is  well 
known ;  but  it  is  more  reasonable  to  believe  that  the  fits  are  evidence  of 
a  lowered  nervous  vitality,  rather  than  a  direct  effect  of  the  syphihtic 
condition. 

It  is  improbable  that  mastm'bation  has  any  du'ect  influence  in  the 
causation  of  idiopatliic  epilepsy ;  it  is  more  Hkely  that  the  habit  of  self- 
abuse  when  carried  to  excess,  and  the  convulsive  seizures,  are  due  to  the 
same  inherited  neurosis. 

The  influence  of  alcohol  in  the  causation  of  epilepsy  requnes  mention  in 
this  place.  It  is  probably  one  of  the  commonest  factors  in  the  develop- 
ment of  epilepsy  late  in  Hfe.  It  is  difficult,  however,  to  obtain  reliable 
statistics  on  this  point.     One  observer  (Fiirstner)  foimd  that  about  one- 
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third  (31  per  cent.)  of  his  cases  of  dehrium  tremens  ^Yere  epileptic  ;  M-hile 
another  (Moeli)  found  a  larger  percentage,  namely,  36'4  percent. ;  though  in 
the  alcoholic  insane  only  10  per  cent,  were  epileptic.  It  is  not,  therefore, 
clear  whether,  in  some  cases,  the  alcoholic  tendency  and  epilepsy  may  not 
be  the  results  of  the  same  inherited  neurosis,  rather  than  stand  in  the 
relation  of  cause  and  effect.  Alcohol  taken  freely  is  undoubtedly  detri- 
mental to  epileptics. 

Pathology. — The  naked-eye  examination  of  the  brains  of  epileptics 
is,  as  a  rule,  negative.  No  constant  pathological  lesion  has  been  detected, 
although  various  conditions  of  no  intrinsic  value,  such  as  thickening  of  the 
bones  of  the  skull  or  of  the  membranes,  and  sclerosis  of  the  cornu  ammonis, 
have  from  time  to  time  been  described.  If  death  has  taken  place  during 
a  fit,  or  in  the  status  epilepticus,  extensive  engorgement  of  the  cerebral 
sinuses  is  detected,  and  muutie  ha;morrhagic  ecchymoses  may  be  discovered. 

Notwithstanding  the  advances  made  within  recent  years  into  the  minute 
histology  of  the  nerve  cell,  the  morbid  change,  if  any,  underlying  the 
epileptic  condition  is  still  undescribed.  Various  changes,  met  with  in 
epileptic  brams,  have  been  detected;  the  most  prominent  being  that 
described  by  Bevan  Lewis  in  cases  of  epileptic  insanity,  namely,  fatty 
alteration  in  the  nuclei  of  the  cells  of  the  second  cortical  layer,  with 
vacuolation  and  disintegration  of  the  cell  protoplasm. 

The  facts  of  experimental  physiology  clearly  point  to  the  cortex  of  the 
cerebrum  as  that  region  from  which  the  discharge  takes  place ;  but  what  is 
the  cause  of  a  periodical  hyperexcitability  of  this  region,  or  whether  any 
change  other  than  a  hypothetical  molecular  one  occurs  in  the  nerve  cells, 
is  at  present  unknown.  The  locality  from  which  the  discharge  originates 
is  indicated  by  the  symptoms,  or  phenomena,  which  usher  in  an  attack. 
From  this  spot  the  discharge  spreads,  so  that,  in  a  severe  epileptic  seizure, 
the  whole  muscular  system  of  the  body  is  thrown  into  a  state  of  spasm. 

In  cases  characterised  only  by  loss,  or  impairment,  of  consciousness 
without  convulsion,  or  in  those  in  which  sudden  loss  of  consciousness  is  the 
first  symptom,  and  immediately  precedes  the  convulsion,  it  is  not  unnatural 
to  suppose  that  the  part  of  the  cerebral  cortex  especially  related  to  the 
mental  processes  is  that  only,  or  primarily,  involved.  In  like  manner,  in 
those  cases  beginning  with  a  sensory  warning,  the  argument  has  been 
advanced,  that  the  discharge  originates  in  a  special  sense  cortical  area  ;  and 
that  this  is  probably  so,  is  gathered  from  the  few  cases  submitted  to  patho- 
logical examination,  in  which  a  tumour  implicating  certain  areas  of  special 
sensation  gave  rise  to  convulsions  preceded  by  aurse  of  special  sense. 
That  those  fits  beginning  with  a  definite  movement  of  a  limb  originate  in 
the  cortical  motor  zone,  in  which  the  extremity  is  represented,  is  now  one 
of  the  best  established  facts  of  cerebral  pathology. 

Symptoms. — For  purposes  of  description  it  has  been  found  advan- 
tageous to  divide  the  several  forms  in  which  epilepsy  manifests  itself, 
into  three  groups.  Le  'petit  mal,  characterised  by  momentary  loss,  or 
blurring,  of  consciousness,  without  evident  muscular  spasm.  In  this  group 
epileptic  vertigo  finds  a  place.  Le  fetit  mal  icith  slight  convulsions — the 
epilepsia  mitior  with  evident  spasm  of  Eeynolds.  Le  grand  mal,  char- 
acterised by  complete  loss  of  consciousness  and  universal  convulsion. 

Le  petit  mal. — A  momentary  loss  of  consciousness  without  e^-ident 
muscular  spasm.  Individuals  sufiering  from  this  condition  often  complain 
of  "fainting  attacks,"  or  attacks  in  which  they  feel  "dazed,"  or  of 
"  sensations,"  or  of  temporary  loss  of  memory ;  or  the  friends  may  give 
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an  account  of  attacks  in  which  the  patient  "looks  queer."  These 
seizures  may  last  from  one  to  three  or  five  seconds.  If  the  person 
is  in  conversation  he  suddenly  stops  speaking,  his  face  becomes  pale,  and 
this  may  be  followed  by  a  slight  flush ;  the  pupils  often  dilate,  and  the 
expression  assiunes  a  "  blank "  appearance ;  these  rapidly  pass  away,  and 
conversation  is  resumed  as  if  nothing  had  happened.  If  there  is  absolute, 
though  momentary,  aboHtion  of  consciousness,  the  patient  may  be  noticed 
to  stagger  slightly,  or  lean  to  one  side ;  but  he  rarely  falls,  or  lets  an  object 
drop  from  his  hand,  and  if  walking,  may  go  on  doing  so  without  faltermg. 

Usually  such  attacks  give  no  warning  of  their  approach,  and  they  may 
pass  off  without  any  dulling  of  the  mind.  On  the  other  hand,  the  loss 
or  obscuration  of  consciousness  may  be  preceded  by  momentary  giddi- 
ness, and  may  be  foUowed  by  temporary  blunting  of  intelligence,  or  by  acts 
of  an  involuntary  automatic  natui'e.  Hence  it  is  in  association  more 
especially  with  attacks  of  le  petit  mal,  that  the  extraordinary  actions 
known  as  epileptic  automatism  are  met.  For  instance,  one  patient  some- 
times turned  out  the  contents  of  his  pockets ;  while  on  other  occasions  he 
has  been  observed  to  pile  the  crockery  on  the  dinner  table.  Another 
invariably  took  out  his  watch  without  knowing  what  he  did ;  while  a  very 
common  automatic  act,  both  after  slight  as  well  as  severe  fits,  is  the  habit 
of  undressing. 

A  form  of  petit  mal  is  manifested  in  the  so-called  epileptic  vertigo,  a 
symptom  which  in  itself  indicates  an  interference  with,  although  not 
necessarily  a  loss  of,  consciousness.  It  is  paroxysmal  in  its  onset,  and  is 
usually  accompanied  by  nausea.  There  may  or  may  not  be  slight  con- 
vulsion associated  with  it.  Vertigo  or  giddiness  is,  on  the  other  hand,  a 
common  warning  of  scA^ere  epileptic  convulsions. 

The  importance  of  the  proper  diagnosis  of  such  slight  attacks  as  those 
just  described,  cannot  be  over-rated.  A  by  no  means  uncommon  history  is 
that  of  a  person  who  has  been  suddenly  seized  with  a  severe  epileptic  fit 
while  at  work ;  inquiry  into  the  previous  history  brings  out  the  fact  that 
for  some  time,  it  may  be  many  years,  he  has  been  subject  to  temporary 
obscm'ations  of  consciousness.  Or  again,  a  patient,  who  is  the  "\dctim  of 
occasional  attacks  of  le  grand  mal,  may,  during  the  intervals  of  these 
seizures,  have  numerous  and  frequent  attacks  of  le  petit  mal. 

Le  petit  mal  with  slight  convulsions,  the  epilepsia  mitior  with 
e\ddent  spasm  of  Eeynolds,  is  not  at  all  an  uncommon  form  of  epilepsy ; 
and  it  is  one  in  which,  owing  in  many  cases  to  the  local  nature  of  the 
spasm,  the  diagnosis  may  at  the  outset  present  some  difficulty.  The 
conAo^ilsion,  however,  in  whatever  locality,  or  to  whatever  degree,  is  always 
associated  with  loss,  or  obscuration,  of  consciousness  of  a  temporary  natm-e. 
There  may  be  merely  a  momentary  conjugate  deviation  of  the  eyes,  or  of 
the  head  and  eyes  to  one  side ;  or  a  slight  drawing  over  of  the  angle 
of  the  mouth;  or  an  arm  may  be  thrown  into  slight  tonic  convulsions 
of  flexion,  pronation,  or  supination ;  or  the  convulsion  may  take  the  form 
of  a  jerking  of  the  arm  and  leg  upon  one  side,  clonic  convulsion.  Hence 
in  this  variety  the  co7ivulsion  may  be  either  tonic  or  clonic.  In  the 
severer  forms  the  clonic  succeeds  the  tonic  spasm.  In  some  cases  a 
distinct  sensation,  as  if  the  limb  were  being  moved,  may  precede  or 
take  the  place  of  the  actual  convulsion.  The  patient  is  often  aware  of 
the  commencement  of  the  attack,  though  having  no  power  to  arrest  it. 
Such  attacks  are  only  of  momentary  duration,  several  may  occur  in  close 
sequence,  and  the  total  number  recorded  in  one  day  may  be  very  large. 
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It  would  appear  as  if  this  form  of  epilepsy  was  commoner  in  children  and 
young  people.  "When  it  occurs  during  sleep  it  is  a  frequent  cause  of 
"  wetting  the  bed."  Owing  to  the  temporary  duration  and  slight  nature 
of  the  con\T.dsion,  the  tongue  is  rarely  bitten. 

Le  grand  raal. — This  common  form  of  epilepsy  is  characterised  by 
sudden  and  complete  loss  of  consciousness,  accompanied  by  Adolent  muscular 
convulsions. 

In  considering  the  S}Tnptoms  which  precede  an  epileptic  seizure,  it  is 
necessary  to  distinguish  those  which  occur  some  days  or  hours  before  the 
attack  from  those  which  immediately  usher  it  in.  The  former  may  be 
regarded  as  prodromal  or  precursory  symptoms,  while  the  latter  receive 
the  designation  of  warnings  or  aurae. 

The  premonitory  symptoms  vary  largely ;  in  some  cases  they  are 
entirely  absent;  in  others,  they  assume  the  form  of  changes  in  the 
mental  condition.  Thus,  those  who  live  with  epileptics  often  tell 
precisely  when  the  individual  is  likely  to  have  a  fit  or  batch  of  fits.  On 
the  one  hand,  some  epileptics  show  abnormal  moroseness,  and  a  morbid 
irritability  leading  to  frequent  quarrels  with  their  fellows,  with  whom  as 
a  rule  they  live  on  terms  of  amity ;  or  a  tendency  to  wander  about  in  a 
depressed  or  melancholic  fashion.  Others,  on  the  contrary,  show  a  hveli- 
ness  and  sense  of  wellbeing,  out  of  all  proportion  to  the  circumstances; 
while  in  others,  again,  distinct  delusions  may  give  indication  of  the 
approach  of  the  fit.  More  purely  subjective  symptoms  may  take  the 
place  of  the  mental  phenomena  just  described,  namely,  headache,  giddiness, 
and  loss  of  appetite. 

The  warnings  or  aurEe  of  epileptics  are  legion;  and  it  would 
serve  no  useful  pm-pose  to  enumerate  them.  The  clinical  value  of  the 
aura,  on  the  other  hand,  is  great,  and  more  especially  if  the  warning  is  a 
sensation,  or  a  movement  of  local  nature,  for  an  indication  is  thereby 
given  of  the  particular  region  of  the  brain  at  which  the  epileptic  discharge 
commences.  Hence  the  value  of  investigating  the  aura  of  aD.  cases 
beginning  locally.  Such  local  commencement,  more  especially  if  it  be  in 
the  arm,  leg,  or  face,  is  commoner  in  organic  brain  disease,  but  is  by  no 
means  unknown  in  idiopathic  epilepsy,  and  more  especially  in  the  form 
described  as  le  petit  mal  with  e^'ident  spasm.  Aurte  invohang  the  special 
senses  are  likewise  of  importance,  indicating  the  commencement  of  the 
discharge  in  a  special  sense  cortical  area.  There  are  a  few  rare  cases  on 
record  in  which  a  tumour  of  the  brain,  involving  the  cortical  areas  for 
taste  and  smell,  occasioned  a  special  sense  aura  associated  with  a  dreamy 
state.  A'arious  aurse  of  a  more  general  nature  are  usually  described  by 
epileptics.  A  very  frequent  one  is  an  epigastric  sensation  ;  while  cephahc 
sensations  and  more  especially  vertigo  are  common. 

In  rare  cases  the  fit  is  ushered  in  by  a  co-ordinated  movement,  and 
most  writers  on  epilepsy  record  curious  instances  of  such  conditions ; 
for  example,  one  patient  ran  rapidly  round  the  table  and  suddenly  fell 
down  unconscious;  another  would  stoop  down  and  peep  under  the  sofa 
(Eeynolds) ;  while  Gowers  mentions  the  case  of  a  patient  who  turned 
round  and  retraced  his  steps  before  the  attack.  To  this  variety  the  name 
epilepsia  cursiva  has  been  given.  In  a  large  number  of  cases,  one-half 
according  to  Gowers,  there  is  no  aura,  the  loss  of  consciousness  occurring 
so  suddenly  that  the  patient  is  unaware  of  the  onset  of  the  fit. 

Three  stages,  fusing  imperceptibly  with  each  other,  may  be  described  as 
characteristic  of  le  grand  mal. 
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The  stage  of  tonic  convulsion,  in  whicli  there  is  absolute  loss  of  con- 
sciousness; tonic  contraction  of  all  the  voluntary  muscles,  but  usually 
more  marked  on  one  side  than  the  other,  so  that  the  head  and  eyes  are 
deviated,  with  torsion  of  the  body  and  perhaps  actual  rotation ;  rigidity 
of  the  limbs ;  fixation  of  the  chest  by  spasm  of  the  intercostal  muscles 
and  diaphragm,  which  may  be  accompanied  by  a  groaning  sound  of  char- 
acteristic nature,  forming  the  chief  variety  of  the  so-called  epileptic  cry ; 
pallor  of  the  face,  followed  by  a  dull  red,  congested  appearance ;  dilatation 
of  the  pupil,  and  probably  diminution  in  the  force  of  the  pulse.  After 
lasting  for  approximately  half  a  minute,  this,  stage  gives  place  to  that  of 
clonic  convulsion.  In  this  the  muscles  are  jerked  violently ;  the  tongue 
may  be  protruded  between  the  teeth  and  bitten,  the  bladder  and  rectum 
may  be  evacuated,  and  the  eyeballs  rotated  in  all  directions ;  respiration 
is  impeded  by  the  irregular  action  of  the  respiratory  muscles;  the 
patient  foams  at  the  mouth,  and  the  face  becomes  livid ;  and  the  veins  of 
the  neck  are  engorged.  Just  when  the  fit  appears  to  be  at  its  worst,  and 
death  from  asphyxia  seems  imminent,  a  slackening  in  severity  occurs,  and 
the  third  stag;e  is  entered.  In  this  a  return  to  consciousness  is  the  first 
symptom.  The  involuntary  convulsive  movements  give  place  to  those  of 
a  more  voluntary  character.  Thus  the  patient  may  attempt  to  alter  his 
position  by  turning  round,  or  by  sitting  up.  On  the  other  hand,  movements 
of  a  distinctly  hysterioid  nature  may  ensue,  such  as  laughing,  crying,  or 
singing ;  or,  again,  he  may  struggle  and  fight  violently,  requiring  several 
attendants  to  hold  him  down.  All  these,  however,  pass  off,  and  the  patient 
falls  into  a  deep  sleep  or  even  state  of  coma. 

The  duration  of  the  epileptic  seizure  is  a  point  of  some  importance. 
The  first  stage  may  be  said  to  last  from  five  or  ten  seconds  to  half  a  minute. 
The  second  stage  from  one  to  two  minutes ;  while  the  third  is  of  varying 
duration  according  to  the  nature  of  the  movements,  being  sometimes  pro- 
longed to  eight  or  ten  minutes.  The  post-convulsive  sleep  may  last  for 
an  hour  or  two,  and  sometimes  the  patient  is  sleepy  and  dazed  for  the 
remainder  of  the  day.  Some  points  noted  during  and  after  the  seizure 
require  more  detailed  consideration. 

The  pupil  as  a  rule  dilates  with  the  onset  of  the  convulsion,  and 
remains  so  during  the  stage  of  asphyxia.  A  preliminary  contraction  has 
been  observed  in  some  cases,  and  Eeynolds  pointed  out  the  alternate 
contraction  and  dilatation  which  is  observed  for  a  short  time  after  the 
fit  is  over. 

The  pulse  also  shows  certain  modifications ;  as  a  rule  there  is  no  initial 
alteration,  but  during  the  second  stage  it  becomes  full  and  bounding,  and 
increased  in  frequency. 

An  epileptic  fit  is  usually  followed  by  severe  headache,  which  is  noticed 
when  the  patient  wakes  up  from  the  post-convulsive  sleep.  The  condition 
of  the  reflexes  is  of  some  importance,  as  a  means  of  distinguishing  the 
post-epileptic  coma  from  that  due  to  other  causes.  Immediately  after 
the  fit,  the  reflexes,  both  plantar  and  knee-jerk,  are  abolished  (Westphal) ; 
but  this  is  followed  by  a  stage  of  increase,  in  which  the  knee-jerks  are 
exaggerated  and  an  ankle-clonus  may  be  obtained. 

The  temperature  may  be  slightly  raised  —  from  1°  to  2°  F.  —  by 
the  epileptic  convulsion.  In  the  status  epilepticus  to  be  presently  de- 
scribed, whether  met  with  in  idiopathic  epilepsy,  or  as  a  congestive  attack 
in  general  paralysis  of  the  insane,  the  temperature  may  rise  to  hyperpyrexia 
— 106°  F.,  or  over. 
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Vomiting  may  follow  an  epileptic  fit ;  in  some  it  is  an  invariable 
sequence.  When  it  occurs  it  forms  an  element  of  danger,  owing  to  the  risk 
of  choking  from  food  entering  the  larynx.  The  secretion  of  urine  is 
copious,  but  in  other  respects  it  does  not  differ  from  normal.  An  epileptic 
rarely  dies  as  a  direct  result  of  a  fit ;  death  may  occur  accidentally,  either 
from  suffocation,  falling  into  fire  or  water,  or  from  injury  to  the  head 
received  while  falling. 

Onset  and.  frequency  of  epileptic  fits. — As  already  pointed  out, 
idiopathic  epilepsy  commences  most  commonly  during  the  second  decade, 
and  especially  during  puberty,  from  the  ages  of  14  to  17  inclusive.  The 
mode  of  onset  is  variable.  In  some  cases,  attacks  of  le  "petit  mal  may 
precede  for  years  the  onset  of  a  severe  fit ;  in  others,  one  severe  fit  may 
occur  without  repetition,  for  periods  varying  from  a  few  months  to  as  many 
years  ;  or,  again,  the  first  seizui'e  may  be  followed  regularly  at  intervals  of 
a,  few  weeks  or  a  month  or  two,  by  similar  single  attacks,  or  batches  of  fits  ; 
or,  the  onset  may  be  in  the  form  of  a  series  of  fits,  which  is  followed  by  an 
interval.  As  already  pointed  out,  intermittent  "  wetting  of  the  bed "  is 
highly  suggestive  of  fits  occuiTing  durmg  sleep. 

The  onset  of  epilepsy  is  often  ascribed  to  convulsions  during  teething. 
Many  epileptics  have  indeed  suffered  from  these  convulsions,  but  there  is 
no  necessary  relation  between  them,  for  often  an  interval  of  many  years 
elapses  between  the  teething  fits  and  the  onset  of  true  epilepsy.  Both, 
rather,  are  due  to  an  inherited  neurosis,  which  finds  expression  in  convul- 
sions. Of  epileptic  fits  beginning  in  infancy,  on  the  other  hand,  many  follow 
du'ectly  upon  convulsions  arising  during  dentition 

Fits  vary  enormously  in  frequency ;  from  one  seizure  once  or  twice 
a  year,  or  less,  up  to  several  score  in  one  day.  They  occur  both  during 
waking  and  during  sleep.  A  common  time  for  their  appearance  is  the 
period  just  before  or  just  after  rising  in  the  morning.  Some  epileptics  only 
have  fits  during  sleep;  and  this  both  at  night,  and  if  they,  perchance,  fall 
asleep  during  the  day.  Epileptics  having  only  nocturnal  attacks  have  been 
known  to  remain  ignorant  of  their  disease  for  years. 

There  are  certain  times  in  the  sexual  history  of  women,  when  they 
are  apparently  prone  to  the  incidence  of  epilepsy,  e.g.  fits  seem  to  be 
commoner  at,  or  just  before,  the  menstrual  periods,  and  it  is  a  matter  of 
common  observation  that  the  onset  of  epilepsy  in  girls  is  often  associated 
with  delay  or  difficulty  in  the  catamenia.  In  some  women  predisposed  to 
epilepsy,  lactation  may  form  an  exciting  cause  for  the  development  of  fits. 
One  patient  only  had  attacks  during  the  period  she  was  suckling, 
and  this  occurred  after  the  birth  of  three  successive  children.  "Weaning 
the  child  on  each  occasion  at  once  arrested  the  fits.  The  relation  of 
epilepsy  and  pregnancy  requires  further  observation.  In  one  case,  the  fits 
entirely  ceased  from  the  time  of  quickening  to  the  birth  of  the  child ;  in 
another,  the  frequency  of  the  fits  was  increased  during  pregnancy ;  in  a 
third,  they  were  diminished  in  number.  In  a  fourth  case,  the  first  fit  came 
on  at  the  time  of  quickening,  a  circumstance  which  again  happened  at 
quickening  in  a  succeeding  pregnancy. 

Epileptic  fits  occur  both  singly  and  in  batches.  Usually,  during  the 
interval,  the  patient  is  free  both  from  sensations  and  subjective  symptoms, 
and  in  many  instances  is  perfectly  capable  of  carrying  on  his  work  or 
profession.  At  times,  however,  the  fits  follow  each  other  with  such 
ra]Didity  that  a  condition  of  acute  dementia  may  be  temporarily  induced. 
In  others,  again,  the  condition  known  as  the  status  epilepticus  occurs,  in 
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which,  during  the  coma  following  a  series  of  rapidly  recurring  fits,  convul- 
sions take  place,  so  as  to  reduce  the  patient  to  a  condition  of  great  danger, 
and  death  not  infrequently  ensues. 

There  is  little  to  be  obtained  of  value  from  studying  the  periodicity  of 
epileptic  fits.  At  the  Epileptic  Colony  it  has  been  found  that  by  far  the 
commonest  time  for  the  onset  of  fits  was  in  the  first  hour  after  getting  up 
in  the  morning ;  fits  were  rare  on  going  to  bed,  and  that  as  a  rule  the 
patients  were  much  better  and  brighter  in  the  evening.  There  were  con- 
siderably more  fits  during  waking  than  during  sleeping  hours,  and  more 
also  in  the  house  than  outside ;  while  there  was  a  general  impression  that 
more  fits  occurred  in  warm  and  close  weather  than  in  cold. 

The  mental  condition  in  epilepsy. — The  mental  state  of  epileptic 
persons  is  an  important  feature  of  the  disease.  In  this  connection  there 
has  to  be  considered  the  effect  produced  upon  the  mind  by  the  continued 
occurrence  of  epileptic  seizures  over  a  number  of  years,  as  well  as  the 
attacks  of  acute  insanity  which  replace,  or  follow,  one  or  more  fits.  The 
mental  phenomena  met  with  in  epileptics  may  be  considered  under  the 
following  divisions  : — 

1.  The  association  of  epilepsy  with  idiocy  or  imbecility,  these  being,  on  the 
one  hand,  directly  the  result  of  epileptic  fits  arising  during  infancy ;  or, 
on  the  other  hand,  both  are  the  result  of  an  inherited  neurotic  condition. 
Cases  of  this  nature  are  among  the  most  difficult  with  which  the  physician 
has  to  deal.  The  patients  are  invariably  dirty  in  habits,  usually  destruct- 
ive, and  always  irritable.  They  can  only  be  treated  satisfactorily  in  the 
idiot  asylums. 

2.  The  inter  paroxysmal  mental  symptoms.  —  These  phenomena  chiefly 
call  for  description  in  this  place.  There  seems  to  be  no  doubt  that  the 
constant  recurrence  of  epileptic  fits  over  many  years  leads,  in  the  majority 
of  cases,  to  mental  impairment  and  deterioration  of  a  characteristic  nature. 
In  some  cases  this  is  slight,  consisting  only  of  a  blunting  of  the  memory 
and  a  dulling  of  the  finer  feelings  and  emotions.  In  other  cases,  a 
more  marked  and  deeper  degree  of  dementia  exists,  characterised  by 
marked  loss  of  memory,  a  slowness  of  perception  and  of  appreciation  of 
ordinary  circumstances ;  an  inability  to  originate,  or  to  effectually  carry 
out  work,  unless  under  direction  ;  in  another  set,  hypochondriasis,  merging 
at  times  into  actual  delusional  insanity,  not  necessarily  of  a  constant 
type;  in  others,  irritability  and  impulsiveness  to  an  abnormal  extent; 
while  nearly  all  epileptics  show  a  curious  and  altogether  morbid  religious 
emotionalism. 

In  some  cases,  as  already  stated,  the  onset  of  epilepsy,  or  of  individual 
fits  or  batches  of  fits,  is  observed  to  be  preceded  for  some  days,  weeks,  or 
even  months,  by  mental  dulling  and  stupidity ;  or  by  hypochondriacal 
feelings,  or  by  an  unusual  sense  of  well-being,  or  by  unwonted  con- 
trariness, or  by  loss  of  memory,  and  sometimes  delusions,  which  disappear 
when  the  fits  ensue,  or  the  patient  is  brought  under  the  influence  of  the 
bromides.  Clouston  refers  to  a  few  rare  cases,  in  which  a  chronic  form  of 
insanity  took  the  place  of  fits  which  stopped  at  the  menopause. 

3.  We  have  already  stated  that  an  epileptic  fit  is  not  uncommonly 
followed  by  symptoms,  sometimes  of  an  hysterical,  at  others  of  an  automatic 
nature.  Hence  it  is  not  difficult  to  realise  that,  in  some  epileptics,  acute 
mental  symptoms  may  follow  an  epileptic  seizure.  Of  this  nature,  the 
most  difficult  to  deal  with  on  account  of  the  intensity  of  the  excitement,  is 
acute  epileptic  mania,  a  condition  in  which  the  person  may  become  homi- 
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cidal  or  suicidal ;  or  subject  to  paroxysms  of  extraordinary  fury  and 
violence,  requiring  restraint.  It  is  not  unlikely  that  such  forms  of  mania, 
exemplifying  various  states  of  defective  inhibition,  may  actually  replace 
epileptic  fits  in  some  persons ;  when  this  occurs  the  condition  has  received 
the  name  of  masked  epilepsy. 

At  the  opposite  pole  from  this  condition  is  the  aciite  epileptic  dementia, 
sometimes  seen  after  a  batch  of  severe  fits.  In  this  state  the  patient  lies 
in  a  semiconscious  state,  requiring  to  be  fed  and  nursed ;  after  a  few  days 
he  begins  to  show  response  to  external  conditions,  and  is  often  subject  to 
delusions,  but  usually  returns  to  the  state  of  health  present  before  the 
seizure. 

The  physical  condition  of  epileptics  requires  brief  consideration.  And, 
first,  the  fades  epilejjtica  should  be  mentioned.  It  is  difficult  to  describe, 
but  easily  recognised  by  those  who  are  in  constant  association  with  epilep- 
tics. In  many  the  circulation  is  slow,  and  the  extremities  blue  and  cold. 
Constipation  is  a  marked  feature  in  most  cases,  and  the  appetite  is  some- 
times enormous.  Headache  and  giddiness  are  symptoms  of  which  the 
epileptic  often  complains.  Tremor  of  the  muscles,  chiefly  clonic  spasm,  is 
sometimes  present.     The  knee-jerks  are  usually  active. 

Diagnosis. — The  diagnosis  of  epilepsy  is  in  many  cases  simple,  in 
others  it  is  a  matter  of  considerable  difficulty.  An  affirmative  answer  to 
one  of  the  three  following  questions  is  usually  sufficient  to  establish  the 
diagnosis.  During  the  attack — Did  the  patient  fall  down  unconscious  ? 
Was  the  tongue  bitten?  "Was  urine  passed  involuntarily?  But  a 
negative  reply  to  these  questions  does  not  put  the  possibility  of  epilepsy 
out  of  court.  None  of  these  features  are  found  in  the  variety  known  as 
le  petit  mal  without  spasm,  or  in  the  so-called  epileptic  automatism.  Tor 
the  diagnosis  of  these  conditions  reliance  should  be  placed  chiefly  upon  a 
consideration  of  all  the  facts  of  the  case.  Automatism  is  diagnostic  of  the 
epileptic  nature  of  an  attack ;  but  it  is  often  difficult  to  differentiate 
between  le  petit  mal  and  a  "  faint "  of  syncopal  nature.  The  chief 
diagnostic  point  lies  in  the  suddenness  both  of  the  onset  of,  and  recovery 
from,  unconsciousness,  in  "  faints  "  of  epileptic  character. 

Even  bearing  such  points  in  mind,  it  is  not  easy,  in  many  cases,  more 
especially  if  a  fit  is  being  described  rather  than  seen,  to  differentiate  those 
which  are  epileptic  from  those  of  hysterical  nature.  The  fact  that  many 
fits  are  epileptic  at  the  commencement,  and  terminate  in  hysterical  mani- 
festations, tends  to  confuse  the  diagnosis,  as  the  epileptic  phenomena  may 
be  brief  and  largely  obscured  by  the  hysterical.  Hence  the  value  of  noting 
carefully  the  existence  of  an  aura  and  the  exact  mode  of  commencement  of 
a  convulsive  seizure.  Moreover,  the  incidence  of  hysterical  symptoms, 
following  upon  an  epileptic  attack,  is  not  confined  to  the  female  sex,  many 
male  epileptics  showing  marked  post-epileptic  hysteria.  But  the  following 
points,  positive  and  negative,  may  be  stated  as  being  characteristic  of  an 
hysterical  attack,  in  contra-distinction  to  epilepsy : — 

1.  Tongue-biting  never  occurs,  but  other  parts  of  the  body  may  be 
bitten  as  well  as  onlookers ;  involuntary  micturition  is  unknown, 

2.  General  struggling,  throwing  about  of  the  body,  kicking,  fighting, 
etc.,  instead  of  the  regular  tonic,  followed  by  clonic,  convulsion  of  the 
epileptic. 

3.  The  duration  of  the  hysterical  seizure  may  extend  from  a  few  minutes 
to  a  much  longer  time ;  the  epileptic  convulsion  never  exceeds  a  few 
minutes. 
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4.  The  epileptic  fit  terminates  in  deep  sleep,  the  hysterical  seizure  at 
most  in  a  dazed  condition. 

In  the  detailed  description  of  epilepsy  already  given,  reference  has 
been  made  to  the  difficulty  of  distinguishing  one  form  of  epileptic  fit — 
Ic  iMit  mal  with  slight  convulsion — from  attacks  due  to  organic  brain 
disease ;  in  both  kinds  the  attack  has  a  local  commencement.  The  existence 
of  loss,  or  obscuration  of  consciousness,  has  been  already  mentioned  as  the 
characteristic  feature  of  epilepsy ;  while  its  association  with  minor  attacks, 
due  to  organic  brain  disease,  is  rare.  Should  unconsciousness,  however,  be 
present  in  this  condition,  other  evidence  of  intracranial  new  growth  will 
probably  be  found. 

A  form  of  epileptic  seizure  may  also  occur,  from  irritation  caused  by 
an  old  hemorrhagic  focus,  or  softening  arising  from  blocking  of  a  cerebral 
blood  vessel.  These  attacks  have  all  the  features  common  to  idiopathic 
epilepsy ;  but  they  are  readily  distinguished  from  this  condition  by  the  co- 
existence of  hemiplegia.  In  this  condition  the  attacks  usually  have  a  local 
commencement,  and  the  paralysed  side  is  more  convulsed  than  the  non- 
paralysed.  The  commonest  form  of  this  is  seen  in  the  cases  of  so-called 
infantile  spastic  hemiplegia,  which  is  usually  associated  with  considerable 
blunting  of  the  mental  faculties ;  but  it  is  also  met  with  in  old  hemiplegics. 

Prognosis.  — A  person  rarely  dies  in  an  epileptic  fit ;  death,  however, 
may  occur  from  accident  or  injuries  received  during  the  state  of  uncon- 
sciousness. Thus,  an  epileptic  may  be  suffocated  during  a  seizure,  or  may 
fall  into  water,  or  into  the  fire,  or  from  a  height.  Whether  epilepsy  may 
be  cured  by  prolonged  administration  of  drugs  is  a  point  not  easy  to  settle. 
In  most  cases  the  constant  administration  of  the  bromides  has  kept  down 
the  fits,  but  in  many  such  instances  arrest  in  the  use  of  the  drug  occasions 
a  recrudescence  of  the  seizures. 

The  vast  majority  of  epileptics  tend  in  course  of  time  to  exhibit  some 
mental  impairment.  On  the  other  hand,  there  are  cases  of  epilepsy  which 
undergo  cure,  occurring  in  young  people,  without  any  marked  heredity,  but 
in  which  an  exciting  cause,  such  as  scarlet  fever,  is  given.  Night  fits  seem 
to  be  less  susceptible  to  treatment  than  those  which  occur  in  the  day; 
while  attacks  of  petit  mal  are  less  influenced  by  drugs  than  the  severer 
convulsive  variety. 

Treatment. — Education  and  general  management. — Apart  from 
the  actual  necessity  of  lessening  the  severity  or  diminishing  the  frequency 
of  epileptic  fits,  by  the  administration  of  suitable  drugs,  other  important 
measures  in  the  general  treatment  of  epilepsy  ought  to  receive  attention,. 
and  more  especially  the  care,  education,  and  management  of  sane  epileptics. 

In  the  first  place,  the  care  and  education  of  epileptic  children  will  be 
considered.  For  this  purpose  the  sane  should  be  separated  from  the 
imbecile  or  idiotic.  For  the  management  of  the  latter,  provision  is  made 
in  the  idiot  asylums.  But  it  is  more  particularly  to  the  education  of  the 
former  class  to  which  attention  is  directed.  In  the  majority  of  instances 
these  persons  are  kept  at  home,  and  the  reasons  for  this  are  many  and 
obvious.  Hence  the  education  of  the  sane  epileptic  child  is  disre- 
garded ;  as  he  grows  older,  owing  to  inability  to  obtain  a  livelihood,  he 
becomes  a  burden  to  his  relatives,  added  to  which  is  the  natural  tendency 
towards  blunting  of  the  intellect  which  epilepsy  produces,  and  he  eventually 
drifts  eithei'  into  an  asylum  or  the  workhouse. 

Most  medical  authorities  are  agreed  that  no  harm  results  from  mixing 
together  at  school  the  epileptic  and  non-epileptic.     But  the  fact  exists  that 


FUXCTIOXAL  NERVOUS  AFFECTIOXS.  807 

the  presence  of  an  epileptic  has  a  disturbing  influence  upon  his  schoolfelloTvs, 
as  well  as  from  the  fact  that  the  epileptic  child  requires  special  supervision. 
Although  many  epileptic  children  are  bright  and  ready  to  acc^uire  know- 
ledge, the  minds  of  a  large  number  have,  even  at  an  early  age,  suffered 
from  the  blunting  influence  of  theu'  disease.  Under  such  circumstances, 
it  is  on  the  whole  better  that  they  should  be  educated  apart  from  healthy 
children ;  and  for  this  piu'pose  the  following  suggestions  may  be  made : — 
(«)  That  where  possible,  and  when  there  is  no  blunting  of  the  intellect,  or 
when  the  fits  only  occur  at  night  or  at  long  intervals,  epileptics  may  be 
educated  along  with  healthy  children;  (&)  that  if  there  is  no  marked 
impairment  of  intellect,  but  the  fits  are  frequent  and  severe,  or  special 
supervision  is  necessary,  or  for  other  hke  reasons,  pro^dsion  should  be  made 
for  the  education  of  such  children  separately  from  others ;  and  (c)  that  if 
along  with  epilepsy  there  is  feeble-mindedness,  without  actual  idiocy  or 
imbecility,  provision  for  suitable  education  should  be  made,  and  preferably 
in  colonies,  to  be  presently  mentioned. 

As  regards  the  general  management  of  the  adult  epileptic,  many  are 
perfectly  able  to  conduct  business  and  to  carry  on  work  of  an  intellectual 
or  mechanical  nature  with  credit  and  without  any  harmfirl  result.  On  the 
other  hand,  either  from  gradual  impairment  of  the  mental  faculties,  or  from 
inability  to  obtain  regular  employment  owing  to  theu'  cUsease,  many 
epileptics  are  unable  to  make  a  livmg.  Hence,  in  all  classes  of  society,  the 
epileptic,  whose  fits  debar  him  from  useful  occupation,  becomes  a  burden 
to  his  relatives ;  while  amongst  the  poorer  classes  he  swells  the  ranks  of 
the  unemployed,  and  eventually  ends  in  the  workhouse.  It  is  in  order  to 
mitigate  this  evil  that  colonics  where  epileptics  may  be  put  to  work  under 
care  and  supervision,  and  at  the  same  time  receive  medical  treatment,  are 
being  developed.  The  principles  miderlying  such  treatment  are — removal 
of  the  epileptic  from  the  towns  to  the  country;  regular  employment  of 
an  outdoor  nature,  under  the  supervision  of  capable  persons;  the  main- 
tenance of  a  well-ordered  and  regular  mode  of  life,  with  avoidance  of 
excitement,  and  abstinence  from  alcohohc  liquor ;  and  abundance  of  good 
nourislmient  of  a  simple  nature. 

The  efiect  of  such  treatment  has  been  found  to  be  highly  beneficial. 
The  fits  are  diminished  in  number,  as  well  as  in  severity,  in  many  cases ; 
while  the  general  physical  condition  shows  marked  improvement.^ 

Medicinal  treatment. — Since  the  introduction  of  bromide  of  potassium 
by  Locock  in  1857,  in  the  treatment  of  epilepsy,  this  remedy  and  its 
analogues — the  combinations  of  bromine  with  the  other  alkahne  earths — 
have  been  used,  not  only  to  diminish  the  frequency  and  severity  of  the 
attacks,  but  also  to  prevent  their  recurrence.  Of  the  bromine  salts, 
bromide  of  potassium  is  that  most  commonly  used  and  of  the  greatest 
service;  but  a  combination  of  the  bromides  of  potassium,  sodium,  and 
ammonium  is  of  value  in  many  cases.  The  bromides  may  be  regarded  as 
specifics  in  the  treatment  of  epilepsy.  By  far  the  largest  number  of 
cases  do  well  under  these  salts ;  in  some,  the  disease  has  been  cured ;  in 
others,  they  have  so  far  modified  the  frequency  and  severity  of  the  fits  as 
to  permit  of  the  patient  domg  work  ;  while  in  quite  a  minority  they  have 
no  obvdous  influence  upon  the  disease.  In  the  cases  in  which  this  drug 
is  of  A'alue,  any  break  in  its  administration,  however  temporary,  usually 

1  In  England  the  colonies  for  epileptics  are  : — (1)  The  colony  at  Chalfont  St.  Peter,  Bucks, 
the  property  of  the  Xational  Society  for  the  Employment  of  Epileptics  ;  (2)  Maghull  Epileptic 
Colony,  near  Liverpool ;  (3)  The  Meath  Home,  GoJalming. 
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leads  to  a  recrudescence  of  the  fits.  In  addition  to  the  effect  of  bromide 
upon  the  fits,  it  is  also  of  influence  in  clearing  up  the  mental  condition 
commonly  associated  therewith.  There  are  diverse  ways  of  administering 
bromides.  Some  physicians  prefer  to  give  frequently  repeated  small  doses, 
from  10  to  15  or  20  gr.  thrice  daily,  or  night  and  morning.  On  the  other 
hand,  one  large  dose  at  bedtime  of  a  half  to  1  drm.  is  often  of  more  value, 
more  especially  in  the  case  of  nocturnal  and  matutinal  fits.  Bromide  is 
best  administered  about  one  hour  after  a  meal.  Children  bear  the  drug 
well.  The  administration  of  large  and  oft-repeated  doses  of  bromide  is  to 
be  deprecated,  as  experience  shows  that  many  epileptics  may  be  rendered 
mentally  stupid  by  this  remedy. 

If  the  onset  of  the  fits  be  definitely  periodic,  or  if  a  warning  be  given 
some  time  before  its  actual  occurrence,  a  dose  of  bromide  may  often  arrest 
such  an  attack.  Attacks  preceded  by  an  aura  of  a  peripheral  sensation  in 
a  limb  may  be  arrested  by  constriction  of  the  extremity  above  the  seat  of 
sensation. 

The  long  continuance  of  bromide  administration  may  lead  to  a  state  of 
bromism,  in  which  the  person  becomes  dull  and  lethargic,  the  features 
become  expressionless,  the  sensibility  blunted,  the  memory  and  inteUigence 
impaired,  the  extremities  cold ;  the  speech  is  slow  and  impaired,  and  saliva 
often  runs  from  the  mouth.  The  use  of  bromide  of  potassium  sometimes 
leads  to  an  eruption  of  acne,  a  condition  which  may  be  arrested  by  a 
combination  of  arsenic  with  bromide,  while  in  other  cases  cutaneous 
indurations  form,  which  ulcerate  and  occasionally  attain  extensive  develop- 
ment of  a  rupia-like  nature. 

It  is  doubtful  whether  bromide  is  of  equal  value  in  the  various  forms  of 
epilepsy.  Experience  shows  that  it  is  of  less  value  in  the  treatment  of 
le  'petit  mal  than  of  the  severe  convulsive  forms;  and  of  the  latter  it. is 
less  efficacious  in  the  nocturnal  variety.  Bromide  is  partly  eliminated 
through  the  milk  secretion,  as  bromism  has  been  observed  in  children 
suckled  by  epileptic  mothers  under  treatment  by  this  drug.  Bromide 
exhibited  during  pregnancy  has  no  deleterious  influence  upon  the  foetus. 

To  be  of  value  as  a  curative  agent,  the  administration  of  bromide  should 
be  continued  over  a  long  period  of  time.  Even  in  the  most  favourable 
cases,  it  is  not  wise  to  stop  its  use  until  two  years  have  elapsed  after  the 
last  fit;  it  may  then  be  diminished  to  a  dose  once  or  twice  a  week,  the 
interval  between  the  doses  being  gradually  prolonged. 

Bromide  given  alone  may  be  the  only  necessary  remedy,  but  in  a  large 
number  of  cases  it  may  be  combined  with  other  drugs.  Thus,  in  the  not 
uncommon  cases  with  weak  cardiac  action,  the  combination  with  tincture 
of  digitalis  is  of  service ;  while,  in  the  converse  cases,  aconite  or  chloral 
may  be  for  a  time  judiciously  given.  In  the  young  and  anaemic,  bromide 
should  be  given  along  with  cod-liver  oil,  or  the  hypophosphites  and  iron. 

It  is  doubtful  whether  all  the  bromide  salts  are  equally  efficacious. 
Bromide  of  potassium  appears  to  be  the  most  valuable ;  after  it  come  those 
of  sodium  and  ammonium.  A  combination  of  the  three  is  often  productive 
of  great  benefit,  where  one  alone  has  not  been  of  much  use.  Bromide  of 
strontium  I  have  not  found  equal  to  the  others,  although  in  one  case  of 
intractable  nocturnal  epilepsy  it  was  of  undoubted  service.  Some  have 
found  the  bromide  of  nickel  a  valuable  drug. 

As  bromide  fails  in  some  cases,  it  is  necessary  to  rely  upon  other,  though 
less  efficacious  remedies.  Perhaps  the  most  valuable  is  borax,  as  recom- 
mended by  Gowers.     This  may  be  given  in  doses  of  10  to  20  gr.  thrice 
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daily,  alone  or  in  combination  with  bromide.  Belladonna,  cannabis  indica, 
the  zinc  salts,  nitroglycerin,  bromide  of  camphor,  antipyrine,  sulphonal,  and 
a  host  of  other  remedies,  have  all  been  tried,  but  without  any  specific  result 
upon  the  disease.  The  use  of  nitrate  of  silver,  a  drug  largely  used  before 
the  introduction  of  the  bromides,  has  been  almost  entirely  discarded. 

A  method  of  combining  opium  and  the  bromide  treatment  has  been 
recently  recommended  by  Flechsig,  but  sufficient  evidence  has  not  yet  been 
collected  to  show  that  this  method  is  of  greater  value  than  that  of  the 
bromides  alone.  A  theory  of  the  causation  of  epilepsy,  based  upon  the 
presence  of  excess  of  uric  acid  in  the  blood  (Haig),  has  suggested  its 
treatment  by  means  of  sahcylate  of  soda.  Many  epileptics  present 
errors  of  refraction;  in  all,  these  should  be  corrected  when  necessary; 
but  the  use  of  the  bromides  should  not  be  allowed  to  fall  into  abeyance, 
even  though  the  correction  prove  of  value  in  lessening  the  number  of  the 
seizures. 

Diet, — The  diet  of  epileptics  does  not  require  special  consideration.  The 
vegetarian  regime,  advocated  by  some  authorities,  has  not  been  found  to  be 
of  greater  value  than  an  ordinary  mixed  diet.  Butcher's  meat  should  not 
be  given  at  more  than  one  meal  per  diem  ;  and  alcohol  should  in  every  case 
be  avoided,  unless  indicated  in  emergencies. 

W.  ALDEEN  TUENEE. 


CHOEEA. 

The  name  is  given  to  a  disease  in  which  the  patient  is  affected  with 
irregular  involuntary  movements  of  every  part  of  the  body  and  limbs. 
The  popular  equivalent,  St.  Vitus's  dance,  has  its  origin  in  the  history 
of  the  epidemics  of  the  Middle  Ages,  when,  in  the  fourteenth  century 
especially,  numbers  of  people  were  seized  with  a  hysterical  mania 
for  dancing,  propagated  by  imitation,  and  were  only  cured  by  being 
conducted  to  the  shrine  of  St.  Vitus.  But  there  is  really  no  analogy 
between  the  dancing  mania,  which  was  also  called  St.  John's  dance,  and 
the  disease  we  are  here  dealing  with ;  and  the  use  of  a  distinctly  medical 
name  for  the  latter,  such  as  chorea,  is  desirable.  One  only  difficulty 
remains,  that  even  under  this  name  some  other  forms  of  disordered  move- 
ment have  been  described  (salaam  convulsions,  saltatory  spasm),  which, 
again,  are  rather  hysterical  in  their  nature.  For  further  distinction,  the 
former,  which  is  very  rare,  is  called  chorea  major,  while  chorea  ininor  is  the 
complete  designation  of  the  ordinary  chorea ;  and  this  whether  the 
symptoms  be  quite  mild,  or,  on  the  other  hand,  very  severe,  and  even  fatal. 

Etiology. — There  are  many  points  of  interest  in  the  etiology  of 
chorea,  which,  in  the  absence  of  definite  structural  changes,  are  naturally 
looked  to  for  help  in  explaining  the  pathology  of  the  disease. 

Age. — Chorea  is  a  disease  of  youth.  Eare  in  infancy,  it  occurs 
especially  in  childhood  and  early  puberty.  Nine-tenths  of  the  cases  occur 
in  individuals  aged  from  5  years  to  18  years,  inclusive,  and  two-thirds  of 
these,  or  about  60  per  cent,  of  the  whole,  are  concentrated  on  the  ages  from 
9  to  15,  inclusive.  This  increasing  disproportion  is  no  doubt  in  part  due 
to  the  influence  of  pregnancy,  which  balances  for  a  time  in  females  the 
advantages  of  a  greater  age.  Exceptionally,  chorea  occurs  in  late  middle 
life,  or  at  an  advanced  age. 

Sex. — The   female  sex   is   much   more  liable  than   the   male,  in  the 
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proportion  of  nearly  three  to  one.  Some  statistics  have  given  results 
which  are  more  nearly  five  to  two ;  so  that  the  truth  may  be  taken  as 
between  these  two  proportions,  or  it  may  be  said  that  the  males  affected 
are  from  33  to  40  per  cent,  of  the  females.  Some  variations  depend  on 
age.  Thn.s,  above  the  age  of  15,  males  are  even  more  rarely  affected, 
unless  it  be  a  few  in  middle  or  even  old  age ;  and  the  proportion  of 
females  to  males  from  15  to  25  is  rather  eleven  to  two  than  five  to 
two. 

Social  conditions. — The  disease  is  more  common  in  towns  than  in 
the  country,  and  very  much  more  among  the  poorer  classes  of  society  than 
among  the  wealthy.  Deficient  hygienic  arrangements  have  been  credited 
with  some  share  in  its  production,  and  it  would  be  difficult  at  present  to 
deny  the  operation  of  such  causes,  seeing  that  it  is  just  the  poor  in  our 
large  towns  who  are  especially  subjected  to  them. 

Heredity. — The  disease  is  said  to  occur  in  so-called  nervous  families, 
but  the  records  of  ordinary  hospital  cases  do  not  generally  show  facts 
bearing  this  out.  Occasionally  it  occurs  in  children  of  parents  who  have 
had  it;  that  is,  it  appears  to  be  directly  transmitted.  In  other  cases, 
rheumatism  has  been  present  in  the  father  or  mother,  a  fact  of  some 
interest  in  connection  with  the  frequent  association  of  rheumatism  and 
chorea  in  the  individual.  Hereditary  transmission,  and  the  occurrence 
in  several  members  of  a  family,  are  the  characteristics  of  an  important 
group  of  cases,  which  also  differ  from  ordinary  chorea  in  the  advanced 
age  of  the  subjects,  and  the  strong  tendency  to  insanity  {Huntington  s 
chorea). 

Antecedent  diseases. — The  most  important  of  these  is  articular 
rheumatism,  with  which  chorea  has  long  been  known  to  have  important 
relations.  Numerous  groups  of  cases  of  chorea  have  been  published, 
showing  the  proportion  of  them  in  which  rheumatism  has  occurred.  The 
groups  are  not  always  strictly  comparable,  because  the  criterion  of  a 
rheumatic  history  is  not  always  the  same  ;  but  the  proportion  of  cases  in 
which  a  genuine  articular  rheumatism  has  occurred  previous  to  the  attack 
of  chorea,  is  probably  not  less  than  one-third,  and  possibly  more.  In  a 
small  proportion  of  these  the  chorea  occurs  in  the  course  of  the  rheumatic 
fever  itself ;  in  most  cases  the  rheumatism  has  occurred  from  a  few  months 
to  two  or  three  years  before.  In  addition  to  these,  there  are  some  cases 
in  which  the  patient  has  an  endocardial  bruit  of  unknown  causation,  pre- 
sumably, but  not  proven,  rheumatic ;  and  some  writers  would  bring  forward 
as  evidence  the  cases  in  which  the  patient's  parents  have  had  rheumatism, 
though  the  patient  herself  has  not.  With  these  questionable  additions, 
the  proportion  of  cases  with  rheumatic  antecedents  would  be  much 
increased.  But  without  these  the  connection  must  be  admitted,  unless 
it  can  be  asserted  that  articular  rheumatism  attacks  at  least  one-third 
of  the  general  population,  independent  of  chorea.  I  would  here  remark 
that  the  sequence  of  endocarditis  upon  chorea,  of  which  I  shall  have  to 
speak  later,  does  not  for  one  moment  prove  a  connection  with  rheumatism, 
since  there  are  other  causes  of  endocarditis  besides  rheumatism,  and  chorea 
may,  of  com"se,  be  such  a  one. 

Ansemia,  measles,  and  other  children's  disorders,  menstrual  irregularities, 
and  worms,  have  sometimes  been  followed  by  chorea,  but  the  facts  seem  at 
first  to  help  us  httle  as  to  the  nature  of  chorea,  and  perhaps  to  be  merely 
coincidences.  Marfan,  however,  gives  statistics  of  seventy-six  cases  of 
chorea  observed  during  four  years  in  the  clinique  of  diseases  of  children : 
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and  of  these,  while  thirty  showed  a  connection  with  rheumatism,  twenty- 
eight  others  had  as  antecedents  some  other  form  of  infectious  disorder, 
namely,  influenza,  five  cases ;  measles,  five :  scarlet  fever,  two ;  varicella,  two ; 
chronic  bronchitis,  with  probable  tuberculosis,  two ;  boil  on  the  neck, 
with  adenitis,  one ;  dental  periostitis,  one ;  impetigo  of  the  scalp,  two ; 
otitis  media,  three ;  t}"phoid  fever,  two ;  and  unnamed  suppurative  infec- 
tions, with  endocarditis  and  pericarditis,  three  cases.  The  bearing  of  these 
facts  upon  the  pathology  of  the  disease  will  be  referred  to  later. 

Pregnancy. — This  is  a  direct  exciting  cause  of  chorea  in  a  marked 
proportion  of  yomig  women  affected  with  chorea  above  the  age  of  17 ; 
that  is  to  say,  the  onset  of  chorea  takes  place  during  the  course  of 
the  pregnancy,  and  more  often  in  the  earlier  months.  It  is  often  a  first 
pregnancy,  but  this  may  be  only  because  the  primipara  is  more  likely  to  be 
withm  the  age  hmits  of  the  disease.  Some  of  them  have  had  rheumatic 
fever,  some  have  had  chorea  before,  and  some  have  had  chorea  in  a  pre\dous 
pregnancy. 

Emotional  causes. — The  importance  of  fright  as  an  exciting  cause 
of  chorea  cannot  be  overlooked,  though  it  is  almost  certain  that  it  is 
over-estimated  by  the  public.  The  parents  of  choreic  patients  are  often 
ready  with  the  most  trivial  occurrences,  which  they  say  have  caused  a 
mental  shock  in  the  patient,  such  as  a  mouse  running  from  under  a  door, 
or  a  man  looking  suddenly  over  a  wall ;  and  the  intem^al  between  the  event 
and  the  onset  of  the  disease  is  often  so  long  as  to  make  the  connection 
doubtfid.  But  it  remains  true  that  numerous  cases  have  developed 
immediately  upon  some  genuine  alarm  on  the  part  of  the  patient,  or  upon 
such  a  mental  shock  as  may  follow  upon  the  death  of  a  parent.  In  the 
same  category  may  perhaps  be  placed  the  cases  in  which  injuries  to  the 
head  or  other  part  have  preceded  the  disease,  though  for  the  present  it 
must  remain  an  open  question  whether  such  injuries  act  dii'ectly  upon  the 
nervous  system  or  by  means  of  the  emotion  of  fear. 

It  has  long  been  beheved  that  the  disease  might  be  acquired  by  a  child 
imitating  the  involimtary  movements  of  another  patient ;  but  tliis  is 
probably  a  very  rare  event,  and  some,  if  not  most,  of  the  cases  of  allied 
movements  assumed  to  be  acquired  by  imitation  are  hysterical  rather  than 
choreic  in  their  nature. 

Morbid  anatomy. — Though  the  nervous  system  has  been  minutely 
and  carefully  examined  m  fatal  cases  of  chorea,  no  lesions,  either  macro- 
scopic or  microscopic,  have  been  found  with  sufficient  constancy,  or  of  such 
a  nature  as  to  explain  the  occurrence  of  this  disease.  The  association  of 
endocarditis  with  so  many  cases  naturally  turns  attention  to  the  possibility 
of  embolic  processes  being  the  cause.  A  few  observers  have  found 
small  spots  of  softening;  some  others  have  found  embolism  of  cerebral 
vessels.  But  in  by  far  the  majority  of  the  cases  no  such  condition  is 
present.  Similarly  sKght  changes  in  the  nerve  cells,  vascular  dilatations, 
distended  perivascular  sheaths,  with  leucocytal  accumulations  therein, 
and  increase  of  connective  tissue — some  changes  noted  in  the  brain,  others 
in  the  spinal  cord,  and  others  again  in  the  peripheral  nerves — do  not 
suffice  of  themselves  to  explaui  chorea,  as  a  large  haemorrhage  explains 
hemiplegia,  or  suppurative  meningitis  accounts  for  coma. 

Few  of  them  can  be  said  to  be  peculiar  to  chorea ;  at  the  same  time, 
some  of  them  may  be  the  indication  of  other  influences  upon  the  nervous 
system,  the  common  cause,  possibly,  both  of  the  minute  lesions  and  the 
functional  disturbance.     For  instance,  some  of  the  vascular  chanses  might 
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result  from  the  circulation  of  a  virus  or  toxine.  Others,  again,  may  be  the 
result  of  circulating  disorders  occurring  within  the  last  few  days  of  life, 
and  brought  about  by  the  extreme  muscular  exertions. 

The  heart  shows  much  more  constant  pathological  conditions.  Almost 
invariably  there  is  recent  endocarditis,  even  in  cases  where  no  murmur  has 
been  heard  duruig  life.  It  is  in  the  form  of  minute  granulations,  usually 
on  the  edge  of  the  mitral  valves,  occasionally  on  the  aortic  valves,  or  on 
both.  Sometimes  there  is  old  or  chronic  endocarditis.  The  endocarditis  is 
not  confined  to  cases  in  which  rheumatism  is  present.  In  a  few  cases 
where  chorea  has  complicated  rheumatism,  pericarditis  may  also  be  present. 
No  other  morbid  condition  is  constantly  present.  In  a  few  instances, 
micro-organisms  have  been  found  in  the  blood  or  in  the  tissues ;  but  they 
have  mostly  been  streptococci  or  staphylococci,  and  nothing  of  a  proven 
specific  nature  is  yet  known. 

Pathology. — The  pathology  of  course  is  obscure,  bvit  presents  many 
interesting  points.  As  in  most  nervous  diseases,  it  is  first  of  all  desirable 
to  ascertain  the  seat  of  the  lesion,  and  then  its  nature.  The  seat  of  the 
lesion  of  chorea  is  undoubtedly  in  tlie  brain ;  this  is  shown  by  several 
considerations — its  frequent  origin  in  fright,  or  other  severe  emotion ;  the 
effect  which  efforts  of  the  will  have  in  aggravating  the  movements,  and 
still  more  the  influence  which  attention  has  upon  them  ;  the  fact  that  the 
movements  cease  during  sleep;  the  phenomena  of  hemichorea,  with  the 
important  fact  that  the  muscles  of  the  trunk  and  face  on  both  sides  are 
associated  in  the  movements  with  the  arm  and  leg  of  one  side  only ;  the 
implication  of  the  mental  faculties  to  a  very  slight  degree,  if  at  all,  in  quite 
mild  cases,  but  seriously  in  the  forms  of  delusions  and  maniacal  delirium 
in  some  cases  of  cliorea  gravis.  When  the  corpus  striatum  was  thought  to 
be  the  great  centre  for  muscular  movement,  the  lesions  of  chorea  were 
sought  for  in  its  neighbourhood,  but  it  would  be  probably  in  accordance 
with  modern  views  to  look  to  the  cortical  motor  centres  as  the  seat  of  the 
main  disturbance  of  movement  in  chorea. 

As  to  the  nature  of  the  change,  the  repeated  failures  to  find  any 
constant  lesion  must  reconcile  us  to  the  view  that  it  is  neither  embohsm 
nor  thrombosis  nor  other  vascular  change,  nor  inflammation  nor  degenera- 
tion. The  last  is  excluded  by  the  complete  recovery  which  so  constantly 
takes  place.  And  apart  from  the  ill-success  of  post-mortem  examination, 
the  undoubted  influence  of  emotion  in  its  production  excludes  the  possibility 
of  the  above  anatomical  changes  being  a  necessary  antecedent.  On  the 
other  hand,  the  occurrence  of  endocarditis  in  more  than  half  the  cases  is 
strongly  opposed  to  the  view  that  it  is  a  purely  functional  disorder,  in  the 
sense.that  hysteria  and  neurasthenia  are. 

The  only  hypothesis  which  will  satisfactorily  associate  the  functional 
disturbance  of  the  nerve  centres  and  the  very  manifest  and  tangible 
endocarditis,  is  the  view  that  they  are  both  the  result  of  some  poison  or 
virus  or  toxine  circulating  in  the  body. 

Endocarditis  is  the  result  of  other  poisons,  such  as  those  of  pyaemia 
and  scarlet  fever ;  and  there  are  other  convulsive  disorders  which  are  not 
explained  by  the  morbid  anatomy  of  the  nervous  system,  but  which  are 
the  result  of  poisons,  namely,  hydrophobia  and  tetanus.  Moreover,  there  are 
some  points  of  close  resemblance  between  hydrophobia,  tetanus,  and  acute 
fatal  chorea.  For  instance,  the  mvoluntary  muscular  contractions  in  all 
three,  obviously  arising  from  disordered  function  of  the  central  nervous 
system,  the  short  duration  of  the  illness,  the  rapid  exhaustion,  the  mental 
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symptoms  in  hydrophobia  and  acute  chorea,  and  the  rapid  emaciation  in 
the  same  two  diseases.  There  is  another  occasional  occurrence  which  I 
have  noted  in  all  three  diseases,  which  points  to  the  fatal  operation  of  the 
poison  in  all  three,  even  apart  from  the  effect  of  muscular  exhaustion,  and 
that  is,  the  entire  cessation  of  the  muscular  movements  for  eighteen  or 
twenty-four  hours  before  death.  Thus  I  have  seen  a  man,  after  suffering 
from  the  usual  violent  movements  of  hydrophobia,  become  quite  quiet, 
drmk  with  ease  a  quantity  of  fluid  nourishment,  and  yet  die  within  the 
period  common  to  this  disease.  A  young  gui  with  violent  chorea  became 
after  a  time  so  quiet  that  we  had  hopes  that  she  was  recovering,  but  she 
died  nevertheless  within  thirty-six  or  forty-eight  hours.  And  a  boy  was 
once  sent  into  the  Evelina  Hospital  whose  elbows,  buttocks,  and  scapular 
regions  were  deeply  ulcerated.  The  movements  at  the  time  of  his  arrival 
were  so  slight  that  the  resident  medical  officer  could  not  believe  the 
diagnosis.  The  presence  of  an  apex  systoHc  murmur  confirmed  the 
evidence  of  the  history  and  the  sores  ;  the  boy  took  his  food  well,  and  had 
but  Kttle  choreic  movement,  but  he  had  some  sickness,  the  temperature 
rose  a  little,  and  he  died  within  six  hours  of  his  admission. 

The  association  with  rheumatic  fever  is  an  additional  argument  in 
favour  of  this  view,  for  those  who  beheve  that  rheumatism  is  due  to  some 
kind  of  infective  agent.  It  is  not  for  me  to  discuss  the  nature  of  this  last 
disease  ;  it  is  sufficient  to  say  that  its  resemblance  to  pyaemia  and  to 
gonorrhoeal  syno\dtis  is  very  close,  that  endocarditis,  pericarditis,  and  other 
serous  inflammations  are  only  reasonably  explained  by  the  existence  of  a 
poison.  It  is  true  no  organism  has  been  conclusively  demonstrated  in 
connection  with  it,  but  the  same  may  be  said  of  scarlet  fever  and  variola. 
However,  whether  the  poison  is  derived  from  without  in  connection  with 
microbes,  or  is  derived  from  within  by  so-called  auto-infection ;  whether  it 
is  a  chemical  poison,  a  ptomaine,  or  a  toxine, — the  bearing  upon  chorea  is 
the  same. 

Similar  importance  must  be  attached  to  the  fact  above  stated,  that 
other  diseases  of  undoubtedly  infectious  nature  have  been  noted  as  ante- 
cedents of  chorea ;  and  also  to  the  relation  of  chorea  to  pregnancy,  for  the 
latter  is  probably  a  condition  in  which  infection  or  auto-infection  frequently 
takes  place. 

The  inclusion  of  all  these  separate  diseases  in  the  etiology  of  chorea 
deprives  it  of  the  specific  character  which  its  association  with  rheumatism 
would  lend  it,  but  supports  the  idea,  which  has  been  gradually  gaining 
ground,  that  it  is  the  result  of  some  kind  of  infectious  process.  Marfan 
regards  it  as  a  neurosis  provoked  by  a  non-specific  infection  developing  in 
predisposed  soil  or  tissue,  and  this  predisposition  he  finds  in  a  "  neuro- 
pathic inheritance."  He  states,  for  instance,  tliat  of  seventy-six  sutDJects 
of  chorea,  forty-nine  were  the  children  of  neuropathic  individuals  (epileptic, 
hysterical,  neurasthenic,  or  psychopathic),  and  eleven  were  the  offspring  of 
alcoholic  persons.  These  figures,  however,  require  to  be  confirmed  by 
larger  statistics. 

A  similar  explanation  is  needed  for  the  origin  of  chorea  in  fright,  which 
is  as  much  a  thorn  in  the  side  of  a  toxic  theory  as  the  occurrence  of 
endocarditis  is  a  difficulty  in  the  way  of  a  purely  functional  disorder.  The 
emotion  may  act  as  a  depressing  agent,  and  thus  determine  the  operation  of 
the  poison  upon  this  part  of  the  nervous  system. 

In  conclusion,  it  seems  probable  that,  as  the  convulsive  disorders 
hydrophobia    and   tetanus   are   caused   by  specific  viri,   and    as    general 
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convulsions  are  set  up  by  the  toxines  of  uraemia,  by  various  fever  poisons, 
and  by  certain  drugs,  so  the  movements  of  chorea  are  due  to  toxic 
agents  arising  in  some  way  from  one  or  possibly  several  infectious  diseases. 

Symptoms. — The  onset  of  chorea  is,  as  a  rule,  gradual,  but  in  some 
cases  where  frig-ht  has  been  a  cause  the  characteristic  movements  have  set 
in  within  a  few  hours.  The  first  thing  noticed  may  be  that  the  child  is 
constantly  dropping  things,  such  as  cup,  spoon,  or  other  article ;  and  then 
the  parents  may  observe  that  there  is  a  constant  or  frequent  movement,  so 
that  the  child  appears  to  be  fidgety  or  restless.  Yet  in  slight  degrees  or  , 
early  stages  the  movements  are  so  slight  as  to  escape  the  notice  of  all  but 
practised  observers ;  the  finger  of.  one  hand  is  occasionally  bent,  or  the 
shoulder  lifted,  or  the  head  turned  a  little  to  one  side  with  a  quick,  sharp 
movement.  In  more  pronounced  degrees  many  muscles  are  concerned  in 
every  part  of  the  body.  The  eyes  are  opened  or  shut  irregularly,  the 
eyeballs  are  rotated  in  one  or  other  direction ;  the  angles  of  the  mouth  are 
raised  in  a  smile,  or  the  forehead  wrinkled  in  a  frown,  unilaterally  or 
bilaterally;  the  head  is  jerked  to  one  or  other  side.  If  the  patient  be 
asked  to  protrude  the  tongue,  there  is  often  some  delay,  then  the  tongue  is 
put  out  with  a  jerk,  remains  in  this  position  for  a  time,  and  is  then  drawn 
back  suddenly  as  the  jaws  snap  together.     The  tongue  is  rarely  bitten. 

One  or  more  fingers  are  opened  and  shut,  the  wrist  flexed  or  extended, 
the  shoulder  raised,  and  more  or  less  combined  movements  of  flexion, 
extension,  supination,  and  pronation  take  place  in  the  arm.  In  the  lower 
extremities  similar  movements  occur,  and  the  gait  is  necessarily  affected, 
being  slow,  halting,  irregular,  and  shuffling ;  and  disorderly,  not  only  from 
the  irregularity  of  the  movement  of  the  legs,  but  from  the  want  of 
balancing  correspondence  on  the  part  of  the  arms. 

In  the  trunk  there  are  irregular  contractions  of  the  thoracic  and 
abdominal  muscles  and  of  the  diaphragm.  The  trunk  may  be  twisted 
round  to  one  or  other  side.  Eespiration  is  gasping  or  jerky  from  sudden 
descent  of  the  diaphragm  or  from  quick  contraction  of  the  abdominal 
muscles. 

Speech  is  irregular  and  badly  sustained,  and  the  patient  cannot  sing  a 
long  note.  This  is  no  doubt  largely  due  to  the  imperfect  action  of  the 
respiratory  muscles.  It  is  nevertheless  true  that  the  vocal  cords  have  been 
seen  to  quiver,  and  the  patient  has  a  low-pitched,  monotonous  voice,  which 
is  attributed  to  their  deficient  tension. 

Feeding  is  often  difficult  from  the  irregular  action  of  the  tongue  and 
lips,  and  deglutition  may  be  interfered  with  in  so  far  as  it  is  a  voluntary 
act. 

The  condition,  so  far  as  the  muscles  are  concerned,  is  one  of — (1) 
involuntary  movement ;  (2)  ataxy  or  inco-ordination ;  and  (3)  a  slight 
degree  of  actual  weakness  or  paresis. 

1.  Thus  the  movements  take  place  during  rest,  and  are  quite  in- 
dependent of  Abolition ;  they  are  aggravated  by  voluntary  effort,  and  they 
are  also  increased  when  the  attention  is  drawn  to  them  by  the  observation 
or  inquiries  of  others.  Except  in  the  most  violent  cases  they  cease 
during  sleep. 

2.  The  ataxy  is  obvious,  the  patient  cannot  sit  still  or  walk  steadily. 
The  movements  are  in  the  highest  degree  irregular ;  there  is  no  rhythm  at 
all,  no  regular  alternation  of  flexion  and  extension,  or  any  other  opposed 
movements ;  many  of  the  movements  are  such  as  result  from  the  combined 
actions  of  two  or  more  muscles,  writhing  and  twisting  movements  of  the 
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neck,  or  arm,  or  trunk.     They  are  rarely  movements  of  great  extent  even 
in  the  more  violent  cases. 

3.  The  paresis  is  perhaps  not  always  easy  to  demonstrate ;  but  the 
patients  are  incapable  of  continued  effort  in  any  one  direction,  and  no  object 
can  be  held  for  long ;  the  flexors  quickly  relax,  and  whether  this  be  due  to 
a  prunary  faihng  of  the  impulses,  or  follow  a  contraction  of  the  antagonist 
muscles,  it  constitutes,  as  must  be  recognised,  a  paresis  in  the  muscles  in 
question.  In  other  instances  the  patient  can  scarcely  stand  or  walk,  when 
this  defect  cannot  be  attributed  to  the  violence  of  the  ataxy ;  and  in  some 
cases  when  the  involuntary  movements  have  almost  ceased,  the  patients 
may  be  quite  unable  to  move  arm  or  leg.  Paresis,  then,  undoubtedly 
coexists  in  variable  degrees. 

As  a  rule,  sensation  is  unaffected.  Definite  anaesthesia  is  very  un- 
common ;  only  occasionally  some  prickmg,  tingling,  or  numbness,  or,  on  the 
other  hand,  hyperaesthesia  or  even  pain,  may  be  present.  The  reflexes  are 
not  materially  altered,  they  may  be  normal,  or  slightly  diminished,  or 
slightly  in  excess.  The  electrical  reactions  are  often  difficult  to  ascertain, 
especially  in  young  children,  but  it  has  been  found,  at  least  in  some  cases 
of  chorea,  that  there  was  increased  excitability  to  both  faradic  and  galvanic 
currents. 

Some  difficulty  is  experienced  in  arri^-ing  at  a  correct  estimate  of  the 
mental  condition  of  the  patient  with  chorea.  Undoubtedly  a  large  number 
of  children  with  chorea  look  foolish  or  even  idiotic ;  but  this  appearance 
is  in  great  part  accounted  for  by  the  misbeha^dour  of  the  facial  muscles 
by  which  the  interest  and  intelligence  of  the  indi^T.dual  are  commonly 
expressed,  and  which,  in  this  case,  contract  Cjuite  independently  of  mental 
processes.  But  apart  from  this  the  child  appears  dull,  and  it  is  easy  to 
see  that  the  emotional  condition  is  altered ;  the  child  is  fretful,  irritable, 
easily  upset,  and  ready  to  cry  for  slight  causes,  such  as  the  approach 
of  strangers.  In  the  violent  cases  of  older  children  and  young  adults, 
more  pronounced  mental  distm-bance  occurs,  which  will  be  described  later. 
Of  late  a  good  deal  of  attention  has  been  paid  by  alienist  physicians  to 
the  mental  condition  of  choreic  patients,  and  the  conclusion  of  most  of 
these  observers  is  that  the  mind  of  the  choreic  patient  is  distinctly 
involved  in  the  greater  number,  if  not  in  all,  cases.  On  the  emotional  side 
there  is  irritability  of  temper,  capriciousness,  impatience,  or  excitement, 
on  the  intellectual  side,  weakness  of  memory,  absence  of  mind,  and  dis- 
turbance of  the  attention. 

By  one  writer  this  last  defect  is  regarded  as  the  main  characteristic, 
and  he  refers  it  to  the  constant  distraction  the  patient  suffers,  as  a  result 
of  the  choreic  movements.  Most  writers  consider  the  mental  phenomena 
to  be  an  essential  part  of  the  disease.  As  we  shall  see  later,  chorea  is  a 
disease  of  the  cerelDrum,  and  the  actual  cause  of  it  affects  at  the  same  time, 
according  to  this  ^dew,  both  the  motor  and  the  psychic  centres. 

In  the  ^^.olent  cases  of  older  children,  and  of  young  adults,  and  in  the 
chronic  incurable  cases  of  middle  and  advanced  age,  mental  disturbances 
much  more  pronounced  and  readily  recognised  may  occur.  They  may 
take  different  forms  in  difterent  cases,  such  as  maniacal  excitement,  melan- 
cholic depression,  delirium,  and  hallucitiations. 

The  visceral  functions  are,  with  one  exception,  but  little  affected.  In 
ordinary  cases  the  temperatm-e  is  normal,  and  the  gastro-intestinal,  renal, 
and  respiratory  functions  are  undisturbed.  The  exception  is  in  connection 
with  the  heart,  which,  in  a  notable  proportion  of  cases,  presents  some 
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abnormality,  either  clinically  or  pathologically.  In  about  half  the  cases 
of  chorea,  according  to  GoodaU,  a  murmur  is  audible  over  the  cardiac  area. 
This  is  obviously  not  confined  to  cases  that  have  had  rheumatism,  but 
a  history  of  rheumatism  is  much  more  strongly  represented  among  the 
cases  with  murmur  than  among  those  without  murmur. 

The  murmur  is,  in  the  large  majority  of  cases,  heard  at  the  apex  and  is 
systolic  in  time.  Of  these  the  majority  again  are  only  audible  at  the  apex, 
or  may  be  temporary  and  variable ;  while  a  smaller  number  are  audiljle  at 
the  base  of  the  chest  behind,  and  may  be  regarded  as  certainly  due  to  mitral 
regurgitation.  Many  of  these  last  may  be  associated  with  such  other  con- 
ditions of  the  heart,  or  with  such  a  history,  as  to  make  it  certain  that  they 
have  preceded  the  chorea,  and  the  same  will  probably  be  found  true  of  the 
small  number  of  cases  of  diastolic  or  presystolic  apex  murmur,  and  of  the 
still  smaller  number  of  aortic  murmurs.  As  might  be  expected  in  any  large 
collection  of  young  people,  largely  girls,  a  basal  pulmonary,  and  probably 
htemic,  murmur  is  occasionally  heard.  Wliat  comes  out  of  this  is,  that  in 
a  large  proportion  of  cases  of  chorea,  even  independently  of  rheumatism, 
a  systolic  apex  murmur  becomes  audible.  The  other  conditions  of  the 
heart  will  vary  with  the  antecedents.  In  the  obviously  long-standing  cases 
of  valvular  disease,  some  enlargement  or  displacement  of  the  apex,  or 
irregular  action  may  be  expected.  In  most  cases,  however,  the  apex  is 
in  its  normal  position. 

But  even  in  cases  where  it  may  be  supposed  that  the  murmur  is 
secondary  to  the  chorea,  and  the  size  of  the  heart  is  normal,  some  irregular 
action  is  often  noticed.  This  is  readily  explained  by  the  action  of  the 
respiratory  muscles ;  as  it  is  impossible  that  the  diaphragm,  intercostals, 
and  abdominal  muscles  should  contract  with  the  characteristic  jerk  and 
irregular  way  without  influencing  the  beat  of  the  heart. 

As  to  the  cause  of  the  cardiac  murmur,  there  can  be  little  doubt  that 
it  is  due  to  a  true  endocarditis,  even  in  those  cases  where  there  is  no 
history  of  rheumatic  fever.  The  evidence  lies  in  the  fact  that  pronounced 
valvular  disease  may  develop  afterwards  in  such  a  case,  and  still  more  con- 
clusively in  the  fact,  that  at  the  post-mortem  inspections  of  the  com- 
paratively rare  cases  which  are  fatal,  endocarditis,  either  of  the  aortic  or 
mitral  valves,  is  almost  invariably  found.  In  many  of  these  cases,  but  not 
in  all,  a  murmur  has  been  heard  during  life. 

There  is  thus  little  necessity  to  discuss  the  theory,  that  the  murmur  is 
due  to  irregular  choreic  contraction  of  the  papillary  muscles  controlling 
the  closure  of  the  mitral  cusps. 

Varieties.— Like  other  diseases,  chorea  may  be  mild  or  severe;  and 
there  is  no  broad  line  of  distinction  to  be  drawn  between  the  different 
grades  which  may  be  observed.  In  the  very  mild  cases,  only  one  or  two 
muscles  may  be  moved,  whereas,  in  the  pronounced,  yet  moderate  cases, 
many  parts  or  every  part  of  the  body  may  be  involved. 

In  a  small  proportion  of  the  cases,  the  limbs  of  one  side  are  affected, 
while  those  of  the  other  are  still.  This  is  called  hemichorea ;  it  happens 
in  the  milder  form  of  case,  and  the  right  and  left  sides  are  affected  with 
about  equal  frequency.  But  it  is  interesting  to  note  that  though  the 
chorea  attacks  the  limbs  on  one  side  only,  the  muscles  of  the  trunk 
and  face  are  affected  on  both  sides.  In  some  cases,  the  chorea  disappears 
from  the  side  first  affected,  and  then  appears  in  the  Limbs  of  the  opposite 
side. 

In  another  case,  the  movements  are  so  violent  in  every  part  of  the 
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body,  that  life  is  threatened,  and  in  a  small  proportion  of  cases  is  lost. 
The  movements  are  constant  and  more  extensive  than  in  ordinary  cases. 
The  patient  is  unable  to  stand,  and,  even  if  in  bed,  niiist  be  confined  by  the 
clothes  or  bed-bands  to  prevent  her  falling  out.  Feeding  is  difficult,  as 
the  head  is  not  still  for  a  moment.  The  constant  friction  of  the  limbs  and 
under  surface  of  the  trunk  against  the  bed  rapidly  induces  abrasion  and 
ulceration  of  the  skin,  so  as  to  cause  sores  of  a  circular  or  oval  form  on 
the  heels,  buttocks,  and  elbows,  and  over  the  scapulfe.  Occasionally 
delirium  or  a  maniacal  condition  is  superadded,  and  the  patient  may 
die,  from  what  appears  to  be  exhaustion,  or  from  septic  poisoning.  These 
cases  {chorea  gravis)  are  much  more  frequent  in  young  adults  than  in 
children.  They  are  not  necessarily  violent  from  the  first ;  they  may  begin 
as  mild  cases,  and  after  some  days  or  weeks,  develop  the  more  serious  con- 
ditions. Another  variety  may  perhaps  deserve  a  name,  namely,  that  in 
which  the  paresis  of  the  limbs  is  very  pronounced ;  this  has  been  called 
paralytic  chorea. 

The  rare  cases  in  which  people  in  middle  or  advanced  age  acquire 
chorea,  are  often  spoken  of  as  varieties,  adult  or  senile  chorea.  The  move- 
ments are  materially  of  the  same  nature,  and  the  course  and  duration  may 
be  no  different,  that  is,  the  patient  may  recover  in  a  few  months;  but 
more  commonly  the  disease  is  incurable,  and  persists  for  several  years,  or 
until  death.  Among  these  adult  cases,  with  a  persistence  of  the  chorea, 
there  is  an  increasing  liability  to  the  supervention  of  definite  insanity, 
which,  moreover,  is  likely  to  be  of  a  depressed  or  melancholic  type,  perhaps 
progressing  to  stupidity.  And  this  mental  comphcation  is  almost  certain 
to  occur  in  those  adult  or  middle-aged  cases  referred  to,  in  which  there 
is  a  hereditary  or  family  history  of  the  same  disease  {Huntington's 
chorea^. 

Diagnosis. — The  diagnosis  of  chorea  presents  few  difficulties ;  it  is 
usually  at  once  recognised  from  the  nature  of  the  movements.  In  some 
cases  of  hysteria,  movements  may  occur  which  are  very  like  those  of 
chorea,  but  they  are  more  rhythmical,  more  simple,  and  less  combined 
than  in  chorea ;  more  limited  to  one  or  other  limb  or  part  of  a  limb ;  more 
constantly  and  uniformly  repeated.  The  condition  is  sometimes  called 
hysterical  chorea ;  but  as  it  is  really  hysteria  and  not  chorea,  I  bebeve  it 
would  be  wiser  to  speak  of  it  as  choreic  hysteria. 

The  jactitating  and  jerky  movements  of  Friedreich's  disease  might  give 
rise  to  some  confusion  with  one  who  had  seen  but  little  of  this  disease ; 
but  the  gait  is  quite  different;  the  history  is  one  of  long  duration; 
nystagmus  is  present,  and  the  movements  are  rather  jerky,  ataxic  modi- 
fications of  voluntary  movements  than  quite  involuntary  movements,  like 
those  of  chorea.  An  analogous  distinction  appbes  to  the  wide  but  irregular 
tremors  of  disseminated  sclerosis,  which  occur,  moreover,  only  on  attempts 
at  movement. 

Prognosis. — The  duration  of  ordinary  cases  of  chorea  is  from  one  to 
three  months.  The  recovery  is  always  gradual,  and  there  is,  so  to  say,  a 
slow  conversion  of  a  serious  case  into  a  mild  one,  and  then  the  involuntary 
movements  finally  cease  altogether.  The  rare  exceptions  to  the  rule,  that 
chorea  is  of  a  few  weeks'  duration,  are  the  cases  occurring  in  adults,  to 
which  allusion  has  been  made. 

It  is,  however,  common  for  relapses  to  take  place,  and  patients  may 
have  the  disease  two,  three,  or  four  times,  or  even  more  often.  The  •  later 
attacks  may,  one  or  more,  be  induced  by  the  same  cause  as  brought  on  the 
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first  attack,  or  the  apparent  causes  may  be  different,  as  for  instance,  fright 
in  a  first  attack,  and  pregnancy  in  a  second. 

The  fatal  cases  have  usually  a  short  duration,  which  will  depend  rather 
upon  the  time  at  which  the  symptoms  become  aggravated,  or  upon  other 
complicating  conditions.  In  uncomplicated  cases  the  death  is  usually 
attributed  to  the  exhaustion  from  the  violent  movements.  The  patient 
takes  but  little  food  from  the  mechanical  difficulty  of  administering  it, 
emaciation  takes  place  with  startling  rapidity,  the  surface  of  the  skin  is 
reddened  from  friction,  and  abraded  or  ulcerated  as  above  stated,  and  the 
secretions  are  necessarily  passed  in  the  bed.  Yet  death  does  not  always 
occur  in  the  midst  of  violent  movements ;  on  the  other  hand,  the  movements 
may  have  entirely  ceased,  or  may  consist  of  a  mere  occasional  tmtching  of 
a  finger,  for  twenty-four  hours  or  more  before  death  takes  place. 

In  other  cases,  there  are  compHcating  conditions  of  active,  acute 
rheumatism,  or  vahailar  disease,  or  pericarditis,  which  no  doubt  contribute 
to  the  fatal  result.  And  in  others,  the  womids  caused  by  friction  may  set 
up  septic  infection. 

Treatment. — The  first  thing  to  be  done  in  a  case  of  chorea  is  to  keep 
the  patient  quiet,  to  remove  the  child  from  school,  and  let  it  rest  in  bed. 
In  the  more  pronounced  cases  this  is  absolutely  necessary,  and  it  can  do 
nothing  but  good  even  in  the  quite  mild  varieties.  Every  source  of 
u-ritation  should  be  avoided,  aiid  the  chdd  should  be  protected  from  the 
ridicule  of  companions,  and  spared  the  worry  of  study.  The  food  shoidd 
be  abundant,  and  easily  digestible;  milk,  bread  and  butter,  farinaceous 
puddings,  and  eggs  may  be  given,  with  fish  or  meat  once  in  the  day. 

If  there  is  any  ob^'ious  and  removable  cause,  it  should  be  dealt  with. 
Coincident  rheumatism  should  be  treated,  worms  should  be  removed,  even 
pregnancy  in  a  very  severe  case  might  require  to  be  terminated ;  but,  as  a 
rule,  there  is  little  to  be  done  in  this  du-ection,  and  one  tiu'us  to  drugs  for 
what  help  can  be  got  from  them. 

The  movements  of  chorea  have  been  regarded  as  indicating  a  weakness 
on  the  part  of  the  nervous  system,  and  accordingly  the  drugs  called  ner\Tne 
tonics  have  long  been  in  request.  Iron  and  zinc  have  been  employed 
largely ;  the  former  as  tincture  of  the  chloride,  the  latter  mostly  as  the 
sulphate ;  and  it  used  to  be  the  practice  to  give  increasing  doses  of  zinc 
sulphate,  beghming  with  2  gr.  three  times  a  day,  and  increasing  the  dose 
by  an  additional  grain  (three  times  a  day)  every  two  or  three  days.  More 
recently  the  value  of  arsenic  has  been  very  widely  admitted,  and  it  does 
appear  sometimes  rather  rapidly  to  diminish  the  acti^dty  of  the  move- 
ments, when  they  have  persisted  with  Httle  improvement  for  some  time. 
A  dose  of  3  minims  of  liquor  arsenicalis,  or  of  the  liquor  sodii  arseniatis, 
may  be  given  three  times  a  day,  and  this  should  be  increased  every 
two  or  three  days  by  the  addition  of  1  or  2  minims  to  each  dose,  until 
the  child  may  be  taking  10  or  15  minims  three  times  in  the  day.  Some 
patients  are  so  susceptible  to  the  influence  of  arsenic,  that  these  larger 
doses  are  not  reached,  but  the  medicine  has  to  be  omitted  for  longer  or 
shorter  intervals  and  then  resumed.  Still,  even  in  the  case  of  arsenic, 
one  must  recognise  that  the  symptoms  generally  disappear  rather  slowly. 
Other  drugs  which  have  been  used  are  tie  bromides,  in  doses  of  5  or  7  gr. 
to  a  child  of  10,  hydrobromic  acid  in  \  drm.  doses,  antipyrine  in  doses  of 
5  gr.,  three  times  a  day.  Of  these  the  last  seems  more  often  to  have 
given  satisfactory  results.  Strychnine  has  also  been  given,  and  seems  to 
be  more  especially  useful  in  cases  where  the  paresis  is  marked.     In  cliildren 
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that  are  anaemic  or  badly  nourished,  ii^on  and  cod-Hver  oil  may  be  taken  in 
addition. 

I  have  seen  good  from  daily  massage  in  rather  pronounced  cases ;  and 
in  quite  mild  cases  and  in  recovering  cases,  various  kinds  of  gymnastic 
exercises  have  been  used.  If  the  more  modern  views  of  its  pathology  are 
correct,  these  methods  can  only  act  as  adjuvants,  and  can  do  little  towards 
dealing  with  the  fons  et  origo  mali. 

The  violent  and  severe  cases  present  the  greatest  difficulties.  To  feed 
the  patient,  to  save  her  from  injuring  herself,  to  prevent  exhaustion  and  to 
procure  sleep,  are  tasks  which  will  indeed  tax  the  resources  of  the 
physician.  The  food  must  be  fluid  and  concentrated,  and  must  be 
administered  in  teaspoonfuls  constantly ;  for  instance,  milk,  eggs,  beef -tea, 
beef-jelly,  or  beef -essences.  The  patient  must  be  in  some  way  restrained 
and  protected  from  the  chance  of  injury.  The  sores,  however,  come  not  so 
much  from  blows  as  from  friction;  the  prominent  parts  of  the  back  are 
"ulcerated,  and  abrasions  occur  even  on  the  knees  from  contact  of  the  over- 
lying clothes. 

The  bed  should  be  provided  with  padded  boards,  or,  perhaps  better,  the 
limbs  may  be  carefully  bandaged  with  flannel,  and  so  bound,  the  legs 
together  and  the  hands  to  the  side,  a  blanket  being  placed  across  the  body 
and  hips  to  steady  them  as  much  as  possible  (Broadbent). 

Medicinally,  one  is  tempted  to  give  the  more  powerful  sedatives, 
such  as  chloral,  chloroform,  or  morphine,  and  the  difficulty  is  to  steer 
an  even  course  between  giving  too  little  to  get  an  effect,  and  giving 
too  much  for  the  good  of  the  patient.  The  administration  of  chloroform 
will  afford  temporary  relief,  but  the  continuous  administration  sometimes 
attempted  is  not  satisfactory.  Chloral  may  be  given  by  the  mouth  or  by 
the  rectum,  morphine  by  subcutaneous  injections,  and  small  doses  rather 
frequently  are  preferable  to  large  single  doses.  The  effects  in  any  case 
must  be  very  carefully  watched ;  as  it  is,  it  may  be  by  no  means  easy  in  a 
fatal  case  to  be  sure  how  far  the  final  symptoms  have  been  contributed  to 
by  the  medication  employed. 

FEEDEEICK  TAYLOR 


CHOEEA  IN  ADULTS. 

It  has  been  already  stated  that  exceptionally  chorea  occurs  in .  adults 
of  middle  age  or  advanced  years ;  and  this  is  often  termed  adult  or  senile 
chorea. 

Some  of  these  cases  present  no  essential  difference  from  the  chorea  of 
childhood.  The  symptoms  may  develop  at  almost  any  age,  and  in  both 
sexes,  and  they  may  be  preceded  by  emotional  or  mental  causes,  but  they 
are  not  specially  related  to  rheumatic  fever,  nor  does  endocarditis  result 
from  them.  The  movements  are  very  similar  to  those  of  the  disease  in 
younger  cases.  The  duration  is  variable ;  it  may  be  a  few  months,  or  one 
or  two  years,  but  much  more  often  the  condition  persists  to  the  end  of  life. 
The  results  of  pathological  inquiiy  are  not  much  more  satisfactory  than  in 
juvenile  chorea ;  certain  degenerative  changes  may  be  found,  but  they  are 
probably  secondary. 

The  other  group  of  adult  cases  is  that  already  more  than  once 
mentioned,  in  which  the  disease  has  a  strong  family  or  hereditary  tendency. 
These   cases  were  first  described  by  Huntington  of  Pomeroy,  Ohio,  and 
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hence  it  is  known  as  Huntington's  chorea,  or  hereditary  chorea.  It  has 
occurred  in  the  individuals  of  four  generations,  and  in  several  members  of  a 
family,  or  in  more  than  one  family  descended  from  the  original  victun. 
It'  commonly  begins  between  the  ages  of  35  and  50,  and  persists 
until  death.  The  movements  begin  in  the  face  and  hands,  and  eventually 
all  parts  of  the  body  may  be  involved.  Sensation  and  the  reflexes  are 
generally  normal,  but  the  mind  gradually  gets  impaired,  and  the  condition 
goes  on  to  a  pronounced  dementia. 

Degenerative  changes  have  been  found  in  the  brain,  but  here  also  it  is 
possible  and  probable  that  they  are  secondary.  Opinions  differ  as  to 
whether  this  should  be  considered  as  a  variety  of  ordinary  chorea  or  as  an 
entirely  distinct  disease.  A  wider  acquaintance  with  these  hereditary 
cases,  and  more  certainty  as  to  the  nature  of  juvenile  chorea,  are  necessary 
before  either  opinion  can  be  confirmed. 

FREDEEICK  TAYLOE. 


PARALYSIS  AGITANS. 

8yn.,  Shaking  Palsy ;  Parkinsons  Disease. 

This  disease,  originally  described  by  Parkinson  in  1817,  is  a  progressive 
disease,  commencing  in  late  middle  life,  characterised  by  muscular  tremor, 
weakness,  and  rigidity,  associated  in  the  later  stages  with  a  peculiar  gait, 
and  a  characteristic  attitude  of  the  head  and  neck.  The  tremor,  however, 
is  not  essential  for  the  diagnosis  of  this  condition ;  cases  are  occasionally 
seen  in  which  rigidity  and  weakness  are  the  prominent  phenomena,  more 
especially  in  the  face  and  hands.  These  cases  have  received  the  appellation 
of  paralysis  sine  agitatione. 

Etiology. — As  a  rule  the  disease  commences  in  the  sixth  decade  of 
life,  to  a  less  degree  between  40  and  50  and  between  60  and  70  years  of 
age.  It  is  rare  under  30,  but  a  few  instances  have  been  recorded.  Of  these 
the  disease  is  said  to  have  commenced  at  17  years  of  age  (Berger),  and  as 
early  as  12  and  16  (Charcot). 

Heredity  probably  has  little  influence  in  the  causation  of  this  disease. 
Gowers  and  Berger  place  the  number  of  cases  in  which  this  has  been  noted 
at  about  1 5  per  cent. ;  in  fact,  in  many  instances  longevity  in  one  or  both 
parents  is  a  remarkable  feature. 

Of  exciting  causes  little  is  known ;  some  ascribe  the  commencement  of 
their  disease  to  cold,  others  to  mental  anxiety  and  shock ;  while  in  others 
it  seems  to  be  directly  the  result  of  traumatism.  It  has  been  pointed  out 
by  Gowers  that  physical  injury  may  determine  the  limb  first  affected. 
Of  two  cases  of  fall  on  the  shoulder,  the  tremor  commenced  in  the  arm  on 
the  injured  side.  Charcot  mentions  a  case  of  contusion  of  the  thigh,  which 
was  followed  by  tremor  in  that  limb ;  and  a  case  of  dislocation  of  the  jaw, 
followed  by  tremor  in  it ;  in  both  instances  the  tremor  persisted  and  became 
general.  Specific  conditions,  such  as  syphilis,  acute  infectious  disease,  and 
toxic  agents,  have  less  influence  in  the  causation  of  paralysis  agitans  than 
in  most  nervous  diseases. 

Pathology. — Various  pathological  conditions  have  from  time  to  time 
been  described  as  constituting  the  morbid  anatomy  of  this  disease ;  but  in 
the  majority  of  cases  these  are  non-essential,  and  are  met  with  in  other 
conditions  than  paralysis  agitans.  Of  such  may  be  mentioned  degenerative 
changes  in  the  smaller  blood  vessels  of  the  central  nervous  system,  and 
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increase  of  the  neuroglial  tissue.  These  changes  outside  the  nerve  elements 
proper,  with  pigmentation  or  vacuolation  of  nerve  cells,  are  conditions  seen 
in  other  degenerative  diseases,  and  as  a  result  of  senile  change. 

That  the  actual  cause  of  the  tremor  is  to  be  found  in  alterations  in 
the  cells  of  the  cerebral  cortex,  is  probable,  although  no  definite  observa- 
tions have  been  obtained  on  this  point.  The  resemblance  which  this 
disease  has  in  some  respects  to  the  traumatic  neuroses,  and  the  fact  that 
the  tremor  has  been  known  to  come  on  suddenly,  both  as  a  result  of  injury 
and  of  fright,  would  seem  to  suggest  a  functional  or  nutritive  basis  for 
the  onset  of  the  symptoms.  Hence  we  are  inchned  to  regard  the  varieties 
of  the  disease  as  of  this  nature ;  in  the  one  set — those  of  sudden  origin — 
the  shock  may  determine  a  nutritive  alteration,  which  may  eventually 
become  permanent ;  while  in  the  more  common  form,  of  gradual  onset,  the 
protoplasmic  change  goes  imri  loassu  with  other  indications  of  a  degenerat- 
ive nature. 

Symptoms. — The  symptoms  of  this  disease  are  considered  under 
the  following  headings,  which  form  its  chief  characteristics : — 

Tremor. — This  commences  usually  in  the  limbs,  chiefly  in  the  upper 
limb  on  one  side,  and  almost  invariably  in  the  index-finger  and  thumb. 
Cases  are  met  with,  however,  in  which  it  begins  in  the  shoulder.  The 
tremor  is  rhythmic,  characterised  by  alternating  opposition  and  extension 
of  the  thumb,  with  flexion  and  extension  of  the  fore  and  other  fingers — 
productive  of  the  well-known  "cigarette-rolling"  or  "bread-crumbling" 
movement — pronation  and  supination  of  the  wrist.  These  movements  may 
be  seen,  from  a  slight  but  characteristic  tremor  up  to  marked  shaking  of 
the  whole  limb.  In  the  leg  the  tremors  are  usually  about  the  ankle-joint, 
and  more  especially  in  the  calf  muscles,  causing  a  condition  resembling 
ankle-clonus.  Movements  of  the  lower  jaw  are  also  noticed  more  rarely, 
as  well  as  flexor  and  extensor  movements  of  the  head.  Eotation  of  the 
head  is  rare.  Gowers  has  met  with  a  case  of  tremor  in  the  orbicularis 
palpebrarum,  and  Westphal  in  the  lower  facial  muscles.  Tremor  of  the 
tongue  is  also  rare.  Tremor  of  the  vocal  cords  and  respiratory  muscles  is 
only  exceptionally  observed. 

The  feature  by  which  the  tremors  of  this  disease  may  be  distinguished 
from  other  forms,  is  its  continuance  during  repose,  and  its  suspension  during 
the  execution  of  voluntary  movements.  It  is  present  whatever  position 
the  patient  occupies,  be  he  sitting,  standing,  or  lying  down.  It  may  be 
temporarily  arrested  in  an  effort  to  stop  it,  but  shortly  returns  with 
increased  vigour  and  enlarged  range.  An  attempt  to  arrest  the  tremor  in 
one  arm  may  cause  it  to  temporarily  overflow  to  the  other.  It  is  not 
usually  increased  in  ordinary  voluntary  movements ;  but  cases  have  been 
mentioned  by  G-owers,  in  which  all  the  other  features  of  paralysis  agitans 
were  present,  and  in  which  a  coarse  tremor  was  started,  on  volitional 
effort.     The  movements  are  usually  quiet  diuing  sleep  and  anaesthesia. 

The  onset  of  the  tremor  is,  as  a  rule,  slow,  usually  beginning  in  the 
thumb  and  forefinger,  but  occasionally  in  other  parts,  as  already  stated. 
The  so-called  hemiplegic  type  is  the  commonest  form  of  invasion,  in 
which  first  the  arm  and  then  the  leg  on  the  same  side  become  involved. 
A  decussated  form  has  been  described,  in  which  the  arm  on  one  side  and 
the  leg  on  the  other  are  implicated,  but  this  is  rare.  More  usually  does 
the  tremor  affect,  first  one  arm  and  then  the  other,  and  later  on  the  legs. 

Muscular  rigidity. — Muscular  rigidity  is  as  important  an  element 
in  the  disease  as  tremor.      In  some   cases   it   is  the   earhest  and   only 
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phenomenon.  Its  existence  is  productive  of  several  of  the  characteristic 
features  of  the  disease.  It  more  especially  involves  the  muscles  of  the 
neck,  back,  and  face,  but  largely  also  those  of  the  extremities.  Hence  the 
face  assumes  a  peculiar  and  pathognomonic  expressionless  appearance ;  it 
is  like  a  mask,  the  person  neither  smiling,  laughing,  nor  frowning.  The 
attitude  also  becomes  changed  from  the  normal;  the  head  is  bent 
forward,  as  well  as  the  upper  part  of  the  spinal  column,  which  assumes  a 
curved  posture  in  the  upper  dorsal  region.  The  arms  are  carried  in  front, 
the  elbows  slightly  away  from  the  chest,  the  forearms  flexed,  and  the 
hands  flexed  at  the  metacarpo-phalangeal  joints,  and  extended  at  the 
others.  The  attitude  of  the  hand  closely  resembles  that  seen  in  chronic 
rheumatoid  arthritis,  but  there  are  no  enlargements  about  the  ends  of 
the  bones.  The  legs  are  slightly  flexed,  and  there  is  usually  adduction 
of  the  thighs ;  and  if  the  rigidity  be  excessive,  forms  of  talipes  may  be 
developed  in  the  feet,  and  sometimes  a  claw-like  contraction  of  the  toes. 

Hence  the  patient's  gait  becomes  pqculiar.  He  rises  cautiously 
and  with  difflculty ;  hesitates  for  a  short  time,  and  then  starts,  at  first 
slowly  and  with  increasing  rapidity;  as  has  been  said,  he  appears  to  be 
running  after  his  centre  of  gravity.  To  this  feature  has  been  given  the 
term  festination  or  propulsion.  ,  In  rare  instances  a  condition  of  retro- 
pulsion  has  been  noted,  in  which  there  is  a  tendency  to  run  and  fall  back- 
wards. All  cases  of  paralysis  agitans,  however,  do  not  show  these  special 
features.  Although  propulsion  may  be  a  leading  feature  of  a  case,  retro- 
pulsiou  need  not  necessarily  be  also  present. 

Associated  with  the  rigidity,  is  a  weakness  or  difficulty  in  carrying  out 
active  movements.  The  muscular  actions  are  slow,  the  grasps  feeble ;  an 
interval  elapsing  before  the  muscles  respond  to  the  will.  So  also  are  all 
those  movements  of  a  more  complex  nature,  such  as  dressing  and  undress- 
ing, rising  from  a  chair,  or  turning  round  suddenly.  There  is  no  true 
defect  of  articulation,  nor  any  slurring  speech ;  but  the  voice  is  mono- 
tonous and  destitute  of  modulation.  Often  there  is  difiiculty  in  starting 
speech,  but,  once  commenced,  the  words  follow  each  other  quickly. 

Earely  does  the  weakness  ever  amount  to  complete  paralysis ;  even  in 
the  last  stages  a  certain  amount  of  movement  is  retained.  The  knee-jerks 
are  usually  unaffected ;  a  false  ankle-clonus,  arising  from  tremor,  may  be 
started  when  the  foot  is  dorsally  flexed.  The  muscles  retain  their  normal 
volume  and  electrical  irritability. 

Sensory  symptoms. — Although  the  characteristic  features  of  paralysis 
agitans  lie  in  the  domain  of  motion,  there  are  certain  subjective  sensory 
phenomena  occasionally  described.  The  one  of  which  patients  most 
commonly  complain  is  a  sense  of  heat,  either  local  or  general,  but  it  does 
not  appear  to  be  associated  with  any  marked  rise  of  temperature.  Owing 
to  this  sensation,  these  sufferers  are  more  comfortable  in  cold  than  in  hot 
rooms,  and  dislike  much  clothing.  Increase  of  perspiration  is  often  asso- 
ciated with  it.  Much  rarer  is  a  subjective  sensation  of  cold.  So-called 
"rheumatic"  pains  about  the  joints  of  the  limbs  are  often  complained 
of  in  the  early  stages ;  while  a  feeling  of  unnatural  fatigue  is  not  at  all 
uncommon.     Objective  sensory  phenomena  do  not  occur. 

Course. — The  disease  is  chronic  and  progressive.  It  begins  locally, 
and  tends  to  become  universal.  Local  tremor,  usually  in  the  hand,  may  or 
may  not  be  the  first  symptom ;  the  mask-like  condition  of  the  face  being 
often  a  very  early  feature  of  the  disease.  On  the  other  hand,  in  some 
cases  an  acute  beginning  has  been  described.     The  tremor  may  remain  for 
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some  years  limited  to  the  limb  in  which  it  commenced,  but  almost  invari- 
ably spreads  to  the  others. 

The  disease  is  of  long  duration,  and  appears  to  have  little  tendency 
to  cause  death,  except  in  so  far  as  by  its  debilitating  action  it  favours 
respiratory  and  other  complications.  It  has  been  known  to  last  from 
fifteen  to  thirty  years,  but  the  average  duration  is  from  ten  or  twelve 
years. 

Diagnosis  and  prognosis. — The  diagnosis  is  easy  in  a  well-marked 
case ;  but  less  from  the  nature  of  the  tremor  than  from  the  facial  expression, 
the  general  attitude,  and  the  gait.  It  is,  however,  necessary  to  distinguish 
the  tremor  of  paralysis  agitans  from  that  of  disseminated  sclerosis,  and 
from  ordinary  senile  tremor. 

The  following  table  shows  the  chief  characteristics  of  these  three 
conditions : — 


Paralysis  Agitans. 

Disseminated  Sclerosis. 

Senile  Tremor. 

1.. Tremor  continuous  during 

1. 

Tremor  only  on  volitional 

1. 

Tremor  more  on  voluntary 

rest. 

efforts     (so-called    "in- 
tentional tremor  "). 

movement  than  during 
rest. 

2.  May  be    arrested    tempor- 

2. 

Quiet  during  repose. 

2. 

arily  by  voluntary  effort. 

3.  Ehythnucal,    and    usually 

fine. 

4.  Affects  one  limb  or  limbs 

3. 

Coarse  and  irregular. 

3. 

Rhythmical  and  fine. 

4. 

Observed    chiefly    in    the 

4. 

Chiefly  and   early   affects 

more  than  the  others. 

upper  limbs. 

the  head  and  limbs  on 
both  sides. 

5.   Rarely  affects  the  head. 

5. 

In  well-marked  cases,  head 
set     in     motion     with 
tremor  of  the  arms. 

5. 

A  condition  met  with  in 
extreme  old  age. 

6.   Associated  rigidity.    Char- 

6. 

Often    nystagmus ;    some- 

6. 

Absence  of  rigidity. 

acteristic  facies  and  gait ; 

times  slurring  utterance 

a  disease  of  late  middle 

and  unsteadiness  of  gait ; 

life. 

a  disease  of  youth. 

The  prognosis  is  largely  influenced  by  the  history  of  the  origin  of 
the  disease,  being  more  favourable  in  the  cases  of  acute  onset.  The 
disease  has  little  tendency  to  shorten  life,  but  the  chance  of  amelioration 
is  at  the  best  slight. 

Treatment. — This  is  a  disease  for  which  little  can  be  done  of  a 
permanent  nature,  although  temporary  improvement  is  not  uncommon 
under  appropriate  treatment.  Drugs  are  of  little  service  ;  nerve  sedatives, 
such  as  the  bromides,  chloral,  hyoscine  being  of  as  little  value,  as  strychnine, 
which  usually  tends  to  increase  the  muscular  rigidity  characteristic  of  the 
disease.  Cannabis  indica  combined  with  arsenic  has  been  found  by 
Gowers  to  be  most  efficacious. 

Most  reliance  should,  however,  be  placed  upon  the  use  of  galvanism,  in 
conjunction  with  well-regulated  and  carefully  carried  out  passive  move- 
ments of  the  affected  limbs.  Cases  are  not  uncommon  in  which  this  method 
of  treatment  has  been  of  marked  temporary  benefit.  Passive  movement 
of  the  joints  of  the  limbs  to  a  large  extent  mitigates  the  rigidity,  which  is 
almost  as  distressing  a  feature  of  the  disease  as  the  characteristic  tremor. 

W.  ALDEEK  TUE^EE. 
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SPASMODIC  TOETICOLLIS. 

Torticollis  or  wryneck  is  a  term  which  may  be  applied  to  any  dis- 
tortion of  the  neck  of  the  nature  of  lateral  rotation.  It  is  not,  as  a  fact, 
generally  used  for  the  purely  temporary  condition  attributed  to  muscular 
rheimiatism,  and  more  commonly  known  as  stiff  neck,  in  which  the  ex- 
tension of  the  muscles  of  one  side  of  the  neck  is  painful,  and  ease  is  sought 
by  inclining  the  head  to  the  affected  side ;  nor  to  such  want  of  symmetry 
from  muscular  contraction  on  one  side  as  results  from  the  irritation  of  the 
nerves  by  caries  of  the  cer^*ical  vertebra.  But  it  is  more  strictly  reserved 
for  two  forms  of  permanent  lesion,  one  of  which  is  fixed  or  congenital 
wryneck,  the  other  is  spasmodic  wryneck.  In  the  former,  the  head  is  drawn 
down  to  one  shoulder  by  the  permanent  shortening  by  structural  change  of 
one  sterno-mastoid  muscle ;  and  this  change  is  with  little  doubt,  in  some 
cases,  the  result  of  a  partial  rupture  with  haemorrhage  at  the  time  of  birth. 
As  the  child  grows,  considerable  asymmetry  occurs.  If  the  lesion  is  on 
the  right  side,  the  head  is  always  too  much  to  the  right,  the  middle  line  of 
the  face  falls  to  the  right  of  the  middle  line  of  the  sternum,  the  right  side 
of  the  face  is  smaller  than  the  left,  the  right  orbit  somewhat  lower  than 
the  left,  the  right  angle  of  the  jaw  more  square  than  the  left,  and  the 
middle  line  of  the  face  appears  to  be  curved  with  the  conca\aty  towards 
the  right. 

Spasmodic  wryneck,  or  spasmodic  torticollis,  on  the  other  hand,  is  an 
acquired  disease,  and  is  characterised  by  involuntary  tonic  or  clonic  con- 
tractions of  the  sterno-mastoid  muscles  and  of  other  cervical  muscles,  by 
which  the  head  is  twisted  into  abnormal  positions  and  generally  to  one 
side. 

Etiology.  — The  disease  is  certainly  rare,  and  the  cause  is  by  no  means 
always  apparent.  It  occurs  in  early  adult  and  middle  life,  and  it  is  more 
frequent  in  women  than  in  men.  Neurotic  inheritance  is  traceable  in  a 
good  proportion  of  the  cases.  Other  instances  have  been  attributed  to 
cold  or  overwork,  either  mental  or  physical :  and  physical  work,  invohing 
much  use  of  the  muscles  of  the  arm,  neck,  or  shoulder,  has  been  observed 
in  some  cases. 

Pathology. — This  is  quite  obscure.  No  anatomical  lesion  is  known 
as  a  course  of  spasmodic  wryneck,  and  the  rarity  of  the  disease  in  compari- 
son with  the  frequency  of  occurrence  of  the  events  to  which  it  is  occasionally 
attributed,  make  it  difficult  to  understand  the  connection  between  them. 
The  long  persistence  and  chi'onic  course  of  the  disease,  and  the  practically 
perfect  health  of  those  who  suffer  from  it,  prevent  one  attempting  to  find 
an  explanation  in  toxic  or  infective  agents.  One  is  reduced  to  the  concep- 
tion of  a  functional  excitement  of  some  part  of  the  neuro-muscular  apj)aratus, 
and  it  is  even  open  to  doubt  which  particular  portion  of  that  apparatus  is 
really  the  seat  of  the  lesion  assumed.  The  analogy  of  other  disorders  in 
which  clonic  spasms  of  muscles  takes  place,  renders  it  practically  certain 
that  the  lesion  is  neither  in  muscle  nor  in  nerve  fibre,  but  in  nerve  cells ; 
but  whether  it  is  chiefly  the  cortical  or  the  spinal  cells  whose  functional 
activity  is  morbidly  stimulated,  is  not  at  all  easy  to  decide.  Possiljly  the 
one  may  be  more  affected  in  some  cases,  the  other  in  others.  Thus,  in  some 
the  movements  are  more  those  produced  by  muscles  in  combined  action,  in 
the  others  the  muscles  are  acting  simply  or  independently.  Experiments 
have  shown  that  excitation  of  the  cortex  cerebri  causes  tonic  and  clonic 
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convulsions,  while  stimulation  of  the  lower  centres  causes  only  tonic 
spasm. 

Symptoms. — The  onset  is  gradual,  it  occurs  as  it  were  spontaneously, 
and  for  no  obvious  reason,  in  the  midst  of  perfect  or  practical  health. 
Some  discomfort  is  felt  in  the  neck,  and  sooner  or  later  it  is  realised  that 
the  head  is  being  turned  aside  in  a  way  not  desired.  The  sensations  or 
movements  may  be  but  slight  at  first,  or  only  occasionally,  as  for  instance 
when  the  patient  tries  to  write ;  but  after  a  time  the  movements  become 
well  marked  and  more  or  less  constant. 

The  movements  are  of  course  eifected  by  contractions  of  the  muscles, 
and  these  contractions  are  sometimes  slow,  continuous,  or  tonic ;  at  others, 
they  are  quick,  jerky,  and  alternating  with  relaxations,  that  is,  clonic.  In 
different  cases  the  tonic  or  the  clonic  variety  may  predominate,  at  different 
times  in  the  same  case  one  or  other  may  be  in  excess.  Cases  have  been 
described  as  being  tonic,  or  clonic,  or  tonico-clonic ;  probably  the  great 
majority  of  the  cases  are  of  the  last  combined  kind. 

Assuming,  for  purposes  of  illustration,  that  we  have  a  case  in  which  the 
right  sterno-mastoid  muscle  is  alone  involved,  the  movements  are  of  the  fol- 
lowing kind : — The  head  is  turned  slowly  to  the  left  with  the  chin  slightly 
raised,  the  occiput  depressed ;  the  patient,  by  an  effort  of  the  will,  and  with 
the  help  of  the  antagonistic  muscles,  forces  the  head  back  into  the  median 
position.  Directly  the  effort  is  relaxed,  the  right  sterno-mastoid  again 
forces  the  head  round ;  then  there  may  be  a  sudden  jerk,  and  the  chin  is 
carried  further;  or  a  succession  of  short  jerks,  and  the  chin  is  carried  right 
round  over  the  left  shoulder.  The  spasm  relaxes  then  for  a  time,  and  the 
head  goes  back  to  its  median  position ;  or  its  backward  movement  is  again 
interrupted  by  the  insistence  of  the  muscle  concerned.  In  mild  cases  the 
movement  is  but  slight,  and  is  easily  controlled,  or,  if  yielded  to,  itself  soon 
relaxes ;  but  practically  in  most  developed  cases  the  movements  are  inces- 
sant, and  continue  all  day ;  while  in  severe  cases  the  movements  are  quite 
violent,  the  tonic  contractions  are  conducted  with  great  force,  and  the  clonic 
movements  are  violent  starts  and  jerks,  which  are  painful  in  themselves 
and  accompanied  by  facial  contractions  expressive  of  the  discomfort  or  dis- 
tress they  occasion.  All  these  contractions  are  aggravated  by  attempted 
movements  of  the  head  or  limbs,  and  even  by  walking  or  moving ;  and  they 
render  diificult,  not  only  eating  and  drinking,  but  also  various  other  every- 
day acts.  They  are  increased  also  by  any  attention  directed  to  them  by 
friends  or  observers,  in  the  same  way  as  are  the  movements  of  chorea, 
athetosis,  and  some  other  tremulous  and  spasmodic  disorders. 

The  movements  in  developed  cases  continue  all  day,  and  scarcely  leave 
the  patient  a  minute's  peace  during  his  waking  hours ;  they  may  be  so 
severe  as  to  prevent  his  sleeping  without  sedatives ;  and  if  he  sleeps  the 
contractions  begin  again  directly  he  wakes,  so  that  he  scarcely  recognises 
that  they  have  ceased  during  sleep. 

What  has  been  said  of  the  sterno-mastoid  applies  to  the  other  muscles 
of  the  neck,  which  are  so  often  associated  with  it  in  the  convulsive  dis- 
order. It  is  probable  that  all  the  muscles  having  attachments  to  the 
occipital  and  mastoid  portions  of  the  skull  are  in  some  or  other  cases 
involved.  Thus,  most  commonly,  the  trapezius  is  affected  with  spasm  ;  but 
the  spasm  is  confined  to  the  upper  part,  and  the  middle  or  lower  portions 
are  free.  The  splenius  is  also  frequently  concerned,  and  also  the  deep  ex- 
tensors and  rotators  of  the  head,  namely,  the  recti  capitis  postici  major  and 
minor,  the  obliquus  superior,  and  obliquus  inferior,  and  the  rectus  lateralis. 
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Tlie  complexus  and  mastoid  mav  also  assist ;  and  the  scaleni  are  also  said 
to  be  affected  with  spasm,  though  their  influence  on  the  movement  of  the 
head  can  only  be  subsidiary  by  their  action  in  flexing  the  neck.  Of  these 
muscles,  nearly  every  one,  by  drawing  the  occiput  or  mastoid  back  towards 
the  middle  line,  causes  rotation  of  the  head,  that  is  of  the  face,  towards  its 
own  side,  and  accordingly  will  operate  for  this  common  object  with  the 
sterno-mastoid  of  the  opposite  side.  The  complexus  acts  slightly  in  the 
contrary  sense,  that  is,  it  turns  the  face  a  little  to  the  opposite  side,  but  its 
main  action  is  directly  backwards. 

In  different  cases  the  muscles  concerned  are  variously  grouped.  The 
sterno-mastoid  muscle  of  one  side  is  most  commonly  associated  in  its  action 
with  the  cervical  muscles  of  the  opposite  side,  so  that  the  combined  result 
is  a  decided  rotation  of  the  head  (or  face)  away  from  the  side  of  the  spastic 
sterno-mastoid.  In  other  cases  the  cervical  muscles  of  both  sides  may  act 
together  with  the  sterno-mastoid  of  one  side.  In  others  again  the  cervical 
muscles  of  one  side  and  both  sterno-mastoids  may  be  in  action  together, 
one  sterno-mastoid  probably  much  more  than  the  other.  Sometimes  the 
sterno-mastoids  are  but  shghtly  affected,  and  the  posterior  cer\dcal  muscles 
of  both  sides  are  chiefly  concerned,  by  which  the  head  is  constantly  pulled 
backwards,  and  comparatively  little  rotation  takes  place.  In  these  cases 
there  is  often  an  associated  action  of  the  occipito-frontalis  muscles,  and 
the  eyebrows  are  involmitarily  raised  as  the  head  is  pulled  back.  In  a 
minority  of  cases,  other  muscles  besides  those  of  the  head  and  neck  are  the 
seat  of  spasm ;  for  instance  those  of  the  upper  arm,  of  the  face,  and  of  the 
jaw.  In  a  case  that  I  observed  several  years  ago,  not  only  some  spasm  of 
the  arm  was  associated  with  that  of  the  sterno-mastoid  and  posterior 
cervical  muscles,  but  the  lumbar  muscles  on  one  side  were'  constantly  the 
seat  of  clonic  contractions  of  precisely  the  same  nature. 

Diagnosis  and  prognosis. — This  is  not,  as  a  rule,  difficult.  The 
constant  movements,  w^hether  of  a  slow,  forcing,  or  quick,  jerky  character, 
distinguish  spasmodic  wryneck  from  other  cervical  distortions,  which  are 
mostly  fixed.  Such,  for  instance,  are  the  strained  position  and  limited 
movement  of  stiff  neck ;  the  similar  condition  resulting  from  caries  of  the 
cervical  vertebrae ;  the  rotation  of  the  head  in  conjugate  deviation,  in  which 
the  displacement  of  the  head  is  generally  accompanied  by  deviation  of  the 
eyes  to  the  same  side ;  and  the  fixed  torticollis  already  alluded  to,  in  which 
the  sterno-mastoid  is  permanently  shortened  by  changes  occurrmg  at  or 
about  the  time  of  birth.  The  only  real  difficulty  is  in  reference  to  hysteria. 
The  fact  of  the  occurrence  of  these  spasms  in  a  woman,  together  with  the 
fact  that  the  movements  are  aggravated  by  close  attention,  may  lead  one 
who  is  little  familiar  with  them  to  suppose  that  they  are  hysterical,  or 
even  wilfully  assumed.  Prolonged  and  constant  observation  of  the  patient 
will  generally  dispel  these  suspicions.  On  the  other  hand,  there  may 
occasionally  occur  in  hysteria  muscular  contractions  taking  on  this  type ; 
but  they  are  likely  to  happen  to  much  younger  females  than  are  the 
sufferers  from  spasmodic  torticollis,  and  to  be  associated  with  other 
hysterical  manifestations. 

The  com-se  of  the  disease  is  variable,  but  for  the  most  part  it  is  unfavom"- 
able.  Some  cases  have  got  well  after  a  longer  or  shorter  time.  The 
majority  are  little  amenable  to  treatment,  and  the  symptoms  persist  with 
varying  degrees  of  improvement,  or  with  none  at  all,  for  many  years  or 
even  the  remainder  of  life. 

Treatment. — The  few   remarks   on   prognosis   have  indicated  that 
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treatment  is  not  by  any  means  satisfactory.  Our  complete  ignorance  of  its 
pathology  leaves  ns  no  rational  basis  to  go  upon,  and  we  have  to  depend 
almost  entirely  upon  symptomatic  or  empirical  methods.  These  may  be 
grouped  under  the  following  heads : — Nervine  tonics,  sedatives,  galvanism, 
mechanical  restraint,  and  surgery.  Arsenic,  iron,  zinc,  asafcetida  may  be 
included  in  the  first  group.  Gow^ers  records  some  success  from  a  combina- 
tion of  asafoetida  and  valerianate  of  zinc ;  but  the  others  do  Kttle  if  any 
good.  By  means  of  sedatives,  there  is  no  doubt  that  the  movements  can  be 
controlled ;  but  the  rest  continues  only  diuing  the  few  hours  the  influence 
of  the  drug  persists,  and  as  the  drug  is  eliminated  the  spasms  return. 
Chloroform,  opium,  and  morphine,  by  subcutaneous  injection,  are  the  more 
powerful  remedies  of  this  class.  I  have  seen  good  from  the  use  of  full 
doses  of  bromide  of  potassium,  and  the  spasms,  which,  it  is  true,  were  not 
very  severe  nor  of  long  duration,  subsided  almost  completely.  If  opimn  or 
morphine  is  extensively  used  in  a  severe  case,  there  is,  of  com'se,  the  fear 
that  the  morphine  habit  may  be  induced.  Large  doses,  such  as  2  or  3  oz. 
of  succus  conii,  have  been  given  with  temporary  success,  the  muscle  being 
thus  paralysed;  but  when  the  conium  is  discontinued  the  spasms  recur. 
If  galvanism  is  tried,  it  must  be  by  means  of  a  weak  constant  current, 
ap|)lied  continuously  during  five  or  seven  minutes  to  each  muscle. 
Mechanical  apparatus  can  only  be  applied  in  quite  mild  cases.  Patients 
often  antagonise  the  spasmodic  movements,  by  the  contraction  of  the 
opposite  muscles,  or  by  the  use  of  the  hands,  or  by  fixing  the  head  on  the 
pillow,  or  against  the  head  of  an  arm-chair,  or  otherwise,  so  as  to  prevent 
the  extreme  displacements  effected  by  the  morbidly  contracting  muscles. 
Such  patients  may  be  materially  assisted  by  metal,  felt,  or  plaster  apparatus, 
taking  its  bearings  from  the  shoulders,  and  fixing  the  head  as  nearly  as 
possible  in  the  normal  position.  This  method  makes,  of  course,  no  attempt 
to  cure  the  disease ;  it  can  only  relieve  the  symptoms  partially ;  and  in 
cases  with  severe  movements  the  apparatus  cannot  possibly  be  borne. 

Finally,  we  may  call  in  the  assistance  of  surgery.  Naturally,  one  of 
the  first  things  done  was  to  divide  the  spinal  accessory  nerve  which  supplied 
the  sterno-mastoid  muscle.  But  the  spasm  returns  as  the  nerve  unites; 
and  even  if  a  portion  of  the  nerve  is  excised  so  as  to  prevent  this, 
there  are  objections  in  that  the  muscle  is  largely  paralysed  and 
atrophied  as  a  result,  that  the  trapezius  is  paralysed  and  atrophied  as  well, 
even  in  its  lower  portion,  which  does  not  join  in  the  spasm ;  and,  lastly, 
that  the  spasm  must  still  persist  in  such  other  cervical  muscles  as  were 
simultaneously  affected.  The  nerve  has  been  also  stretched  and  lio-atm-ed. 
Of  recent  years  the  principle  has  been  more  thoroughly  carried  out  by  the 
di%asion  of  the  posterior  branches  of  the  cervical  nerves,  by  which  these 
other  muscles  are  supplied.  Good  results  have  been  thus  obtained,  but  it 
can  only  be  by  the  substitution  of  a  tolerable  for  an  mtolerable  inabilitv. 
Muscles  must  be  paralysed  and  atrophied,  but  the  patient  is  happy  while 
free  from  the  constant  twitching  and  spasm,  even  if  the  movements  of  his 
head,  neck,  and  shoulder  are  not  what  they  might  be.  It  has  generally 
been  thought  that  division  of  the  muscles  themselves  was  little  likely  to  be 
of  service,  and  that  the  portion  left  in  connection  with  the  nerves  would 
contract,  and  cause  pain  and  discomfort,  although  not  productive  of  torsion 
effects  upon  the  head.  Kocher  of  Berne  has,  however,  treated  several 
patients  by  the  systematic  and  repeated  division  of  the  muscles,  and 
satisfactory  results  are  claimed  for  this  method  in  a  good  proportion  of  the 
cases,  namely,  cure  in  seven  cases  out  of  twelve,  and  improvement  in  three 
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others.  Kocher  divides  the  sterno-mastoid  about  the  level  of  the  angle  of 
the  jaw,  the  trapezius  at  the  level  of  the  laastoid  process,  the  splenius,  the 
complexus,  the  trachelo-niastoid,  and  the  obliquus  inferior.  On  which  side 
they  are  divided  depends  on  the  variety  of  the  spasm.  Several  operations 
may  be  necessary,  because  when  the  muscles  cicatrise  the  movements  may 
return.  Why,  in  a  certain  number  of  cases,  or  after  a  second  or  third 
division,  the  movements  do  not  return,  has  not  been  clearly  explained. 
Even  in  cases  that  are  practically  cured  a  certain  amount  of  discomfort  is 
experienced,  consisting  of  tension  and  pressure  in  the  muscles  of  the  neck, 
brought  on  or  aggravated  by  fatigue  or  emotion,  and  sometimes  amounting 
to  pain. 

One  patient,  treated  in  successive  operations  by  division  of  the  left 
sterno-mastoid  and  right  cervical  muscles,  and  by  removal  of  a  portion  of 
the  left  sterno-mastoid,  was  unable  to  write  with  the  right  hand,  because 
the  attempt  was  soon  followed  by  rotation  of  the  head  to  the  right  side. 

FREDERICK  TAYLOR. 


OCCUPATION  NEUEOSES. 

By  this  term  is  meant  a  condition  of  cramp,  tremor,  or  paresis  of  some 
muscles  engaged  in  the  carrying  out  of  certain  professional  movements, 
such  as  writing  or  pianoforte-playing;  the  cramp  thus  produced  causing 
inability  to  carry  out  the  actions  in  question.  In  the  early  stage  of  these 
conditions,  other  movements  of  the  same  muscles  are  sometimes  possible, 
though  in  the  later  periods  all  movements  of  the  affected  muscles  are 
impaired.  Various  forms  of  occupation-cramp  have  been  described,  some  of 
which  are  etiologically  pure  neuroses,  arising  from  fatigue  of  the  centres  in 
the  spinal  cord ;  while  others  are  associated  with  the  onset  of  chronic  nervous 
disease,  or  with  local  affections  of  the  joints  or  muscles  chiefly  concerned. 
Hence,  in  discussing  the  causation  of  these  conditions,  there  have  to 
be  considered — (a)  the  influence  of  fatigue  of  the  nerve  centres,  apart 
from  the  presence  of  organic  disease ;  (&)  the  association  of  fatigue  with 
degenerative  conditions,  as  hemiplegia,  progressive  muscular  atrophy, 
paralysis  agitans,  and  amyotrophic  lateral  sclerosis ;  (c)  the  existence  of 
local  arthritic  affections — tenosynovitis,  and  gouty  deposits.  The  true 
cases  of  professional  neuroses  natm-ally  fall  into  the  first  class  above 
described. 

Pathology. — In  these,  the  muscular  cramp  arises  from  nutritive 
impairment  of  certain  cell-groups  in  the  anterior  horns  of  the  spinal  cord, 
a  condition  which  may  eventually  pass  into  temporary  paralysis  in  severe 
cases.  This  condition  is  more  prone  to  arise  in  those  centres  which  have 
been  specially  educated  for  a  particular  action,  and  are,  in  consequence, 
more  prone  to  fatigue;  or  in  those  which,  regulating  certain  ordinary 
movements,  have  been  worked  to  excess.  But  the  incidence  of  organic 
nervous  disease,  as  already  stated,  may  be  productive  of  phenomena  similar 
to  those  arising  from  fatigue  alone.  Thus  writer's  palsy  may  be  the  earhest 
indication  of  a  commencing  hemiplegia ;  in  a  case  of  clarionette-player's 
palsy,  the  special  movements  of  the  tongue  required  to  play  this  instrument 
were  the  only  signs  of  a  hemiplegia,  which  had  in  other  respects  cleared 
away. 

Symptoms. — The  commonest  occupation  neurosis  is  seen  in  the  so- 
called  writer's  cramp,  or  palsy.     But  whether  we  are  studying  a  case  of  this 
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condition,  or  of  the  closely-allied  tailor's  and  pianist's  cramp,  or  of  the 
more  general  muscular  weakness  illustrated  in  the  palsy  of  treadlers, 
hammermen,  or  sawyers,  certain  general  nervous  symptoms  are  found 
associated  with  the  local  spasmodic  or  paralytic  features.     These  are — 

1.  Tenderness  along  the  course  of  one  or  more  of  the  nerves  of  the 
affected  limb,  or  tender  points  over  certain  nerve  branches.  This  may  in 
some  cases  arise  from  peripheral  neuritis,  but  in  others  is  merely  of  a 
neuralgic  nature 

2.  Diminished  faradic  excitability  of  the  muscles  whose  movement  is 
impaired.  More  rarely,  and  only  in  severe  cases,  has  the  reaction  of 
degeneration  been  demonstrated. 

3.  Tremor  of  the  affected  limb. 

4.  The  onset  of  early  fatigue  and  a  sense  of  discomfort  or  restlessness 
of  the  affected  limb  chiefly  at  night. 

It  has  been  pointed  out  by  Poore,  to  whose  researches  I  am  chiefly 
indebted  for  an  account  of  the  several  trade  neuroses  here  described,  that 
the  spasm  affects  those  muscles  which  are  subject  to  prolonged  strain. 
Hence,  in  writer's  cramp,  the  muscles  concerned  in  "  pen-prehension  "  rather 
than  those  of  "  pen-movement "  are  involved ;  in  pianoforte-player's  cramp, 
the  muscles  which  maintain  the  wrist  and  fingers  in  an  extended  position, 
rather  than  those  which  flex  the  fingers ;  in  sawyer's  cramp,  the  muscles 
which  fix  the  humerus  at  the  shoulder-joint,  rather  than  those  effecting  a 
to-and-fro  movement  of  the  arm  ;  and,  in  hammerman's  cramp,  the  muscles 
which  fix  the  scapula  to  the  chest  wall  are  those  whose  movements  are 
impaired. 

Before  proceeding  to  a  consideration  of  the  several  forms  of  professional 
neuroses,  it  may  be  stated  that  this  term  is  employed  to  distinguish  them 
from  those  affections  of  a  toxic  nature,  such  as  lead  palsy,  mercurial  tremor, 
etc.,  which,  though  trade  diseases,  are  due  to  obvious  organic  disease. 

Writer's  cramp. — A  person  suffering  from  tliis  condition  finds,  shortly 
after  starting  the  act  of  writing,  that  the  pen  is  not  under  proper  control; 
the  strokes  may  be  too  long,  or  too  short ;  he  presses  unnaturally  upon  the 
paper;  a  painful  state  of  the  muscles  of  the  hand  ensues;  spasm  of  the 
abductor  indicis  occurs,  and  the  pen  drops  from  between  the  forefinger 
and  thumb.     Further  attempts  at  writing  merely  augment  the  discomfort. 

The  muscles  chiefly  involved  in  tliis  act  are  the  first  and  second  dorsal 
interossei;  the  opponens,  abductor,  and  flexor  brevis  pollicis,  and  the 
extensor  primi  internodii  poUicis — these  being  muscles  of  pen-prehension. 
In  severe  cases,  or  those  in  which  treatment  has  not  been  adopted,  other 
muscles  become  involved — forearm,  upper  arm  and  shoulder  muscles. 

In  the  early  stages,  it  is  probable  that  other  movements  of  the  affected 
muscles  may  be  effectually  carried  out ;  but  it  is  usually  found  that  the 
muscles  implicated  in  one  action  perform  other  actions  in  an  imperfect 
manner.     Writer's  cramp  is  a  disease  chiefly  of  the  male  sex. 

Pianoforte-player's  cramp. — In  this  condition  cramp  affects  the  muscles 
which  maintain  the  wrist  and  proximal  phalanges  in  an  extended  position, 
which  is  the  attitude  of  the  limb  enjoined  by  the  "  Stuttgart  method."  By 
this  method  the  muscles  most  subjected  to  prolonged  strain  are  the  ex- 
tensor communis  digitorum,  the  dorsal  interossei,  and  the  extensores  indicis, 
and  minimi  digiti  The  local  condition  of  which  complaint  is  made,  is  that 
the  fingers  tend  to  "  run  together  "  and  are  unable  to  be  lifted  from  off  the 
keyboard.  The  complaint  may  affect  both  arms,  but  more  commonly  only 
one,  and  that  the  left.     It  occurs  chiefly  in  young  women  of  dehcate  liealth 
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who  are  in  the  habit  of  "  practising  "  for  many  consecutive  hours.  Other 
movements,  involving  the  use  of  the  forearm  muscles,  are  usually  implicated 
at- the  same  time.  The  nerve  tenderness  in  these  cases  is  chiefly  over  the 
musculo-spiral  nerve  and  its  branches. 

Needle-plier's  cramp. — The  tailor  holds  his  needle  in  much  the 
same  way  as  the  writer  his  pen ;  that  is  to  say,  the  muscles  invoh^ed  in 
needle-prehension  are  similar  to  those  of  pen-prehension,  but  with  the 
addition  of  the  flexors  of  the  phalanges  of  the  thumb  and  index-finger.  In 
this  condition,  which  is  very  rare,  the  thumb  and  forefinger  give  way,  so 
that  the  needle  is  no  longer  grasped  with  sufficient  firmness.  The  tender- 
ness is  chiefly  of  the  median  nerve,  but  the  ulnar  may  also  be  involved. 

Hammerman's  cramp. — In  the  cases  of  this  condition  which  have  been 
recorded,  there  has  been  found  a  more  general  aff'ection  of  the  movements  of 
the  arm,  than  in  those  forms  of  occupation-cramp  already  described.  Some 
of  the  cases  have  been  hemiplegic  in  character,  while  others  were  of  the 
nature  of  a  brachial  monoplegia.  The  serratus  magnus  muscle,  which  fixes 
the  scapula,  would  appear  to  be  that  chiefly  subjected  to  prolonged  strain  in 
this  action.  Spasm  of  all  the  arm  muscles  is  brought  on  by  attempts  at  the 
action  of  hammering,  so  that  the  aim  of  the  right  arm,  which  holds  the 
hammer,  becomes  imperfect.  Cerebral  symptoms  would  appear  to  be 
commoner  in  this  condition  than  in  the  others ;  an  explanation  for  which 
is  offered  by  the  fact  that  co-ordinated  movements  of  both  arms  and  the 
eyes  are  necessary  in  the  taking  aim,  which  is  required  of  the  hammerman. 

Sa-wyer's  cramp.-^On  attempting  to  use  the  saw,  disorderly  movements 
of  the  arm  occur,  preventing  its  proper  use.  The  muscles  subjected  to  strain 
in  this  condition  have  been  fomid  to  be  the  supraspinatus  and  the  pectoralis 
major,  chiefly  its  clavicular  portion ;  these  being  muscles  which  fix  the 
head  of  the  humerus  in  the  glenoid  cavity. 

Cornet-player's  cramp. — I  have  described  a  case  of  cornet-player's 
cramp,  in  which  the  movements  of  the  tongue  necessary  to  produce  staccato 
notes  were  defective.  In  this  case  all  other  tongue  movements  were 
readily  performed.  In  another  case,  a  clarionette-player,  who  had  in  other 
respects  recovered  from  an  attack  of  hemiplegia,  was  unable  to  effect  move- 
ments of  the  tongue  necessary  to  play  this  instrument. 

A  number  of  other  forms  of  occupation  neuroses  have  been  described — 
telegraphist's  cramp,  turner's  cramp,  cigarette-maker's  cramp  ;  also  treadler's, 
compositor's,  gold-beater's,  dancer's,  and  many  othfirs. 

Diagnosis  and  prognosis. — The  recognition  of  a  true  case  of 
occupation-cramp  is  rarely  difficult ;  the  onset  of  the  symptoms  with  the 
special  act,  be  they  pain  or  spasm,  is  not  easily  mistaken.  As  already 
indicated,  a  difficulty  in  a  special  professional  action  may  be  indicative  of 
an  early  stage  of  a  chronic  and  progressive  nervous  disorder;  such  as 
disseminated  sclerosis,  tabes  dorsalis,  hemiplegia  of  gradual  onset,  peripheral 
neuritis  or  paralysis  agitans. 

The  prognosis  of  such  cases  is  variable.  If  the  patient  comes  under 
treatment  in  the  early  stages,  and  the  occupation  is  given  up  entirely  for  a 
time,  a  favourable  result  may  ensue.  If,  however,  other  muscles  than 
those  chiefly  concerned  in  the  professional  ailment  be  affected,  or  move- 
ments other  than  those  chiefly  required  for  the  special  action  be  involved, 
then  the  outlook  is  grave.  Persistence  at  the  occupation  under  difficulties, 
for  weeks  or  months  after  the  onset  of  the  first  symptoms,  may  lead  to  an 
incurable  condition.  But  yet  cases  are  observed  of  an  apparently  hopeless 
natm-e,  which  recover  under  rest  and  judicious  local  treatment. 
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Treatment. — In  almost  all  cases  of  occupation  neurosis,  the  patient 
is  in  a  poor  state  of  general  health.  The  value  of  general  and  nervine 
tonics  should  therefore  not  be  overlooked.  For  the  local  condition,  of  the 
first  importance  is  rest  from  the  occupation  which  has  given  rise  to  it. 
This  is  absolutely  necessary  for  the  treatment  to  be  of  any  service ;  for  the 
sooner,  after  the  onset,  the  patient  is  able  to  stop  work,  the  more  favour- 
able is  the  chance  of  recovery.  Combined  with  rest  in  the  early  stages, 
local  counter-irritation  over  the  tender  nerve  trunks,  or  tender  spots,  is  of 
value  in  allaying  pain  and  discomfort. 

Of  the  two  forms  of  electricity  in  common  use,  galvanism  is  that  which 
is  of  most  service  in  this  condition ;  although  a  combined  galvano-faradic 
application  is  recommended  by  some  physicians.  Faradism  by  itself  is  of 
little  value  and  may  be  harmful  in  cases  with  much  spasm.  Galvanism 
may  be  materially  assisted  by  judicious  kneading  and  massage  of  the 
muscles  of  the  affected  limb ;  but  this  should  only  be  carried  out  after  the 
local  nerve  tenderness  has  been  allayed  by  rest  and  counter-irritation. 

W.  ALDEEIS"  TUR]S"EE. 
COMA. 

By  this  term  is  meant  a  state  characterised  by  loss  or  defect  of  con- 
sciousness, usually  associated  with  stertorous  breathing  and  a  tendency  to 
death  by  asphyxia.  Of  the  several  forms  of  defect  of  consciousness,  coma 
is  the  jnost  intense  and  the  most  serious.  Of  less  severity  are  profound 
sleep,  from  which  the  individual  may  be  awakened  ;  lethargy,  from  which 
he  may  be  momentarily  aroused ;  and  stupor,  a  condition  in  which,  with 
apparent  obliviousness  of  surroundings,  the  person  may  be  aware  of  passing 
events,  and  the  reHexes  are  not  lost. 

Etiology. — The  natural  termination  of  many  acute  nervous  conditions 
is  in  coma.  Thus  an  epileptic  convulsive  fit  invariably  ends  in'  this  way ; 
thereby  denoting  temporary,  complete,  and  universal  paralysis  of  the  higher 
centres,  as  a  result  of  a  previous  excessive  discharge  of  energy.  In  cere- 
bral haemorrhage  of  ingravescent  character,  all  the  stages  of  coma,  from 
slight  blunting  of  intelligence  up  to  complete  loss  of  consciousness,  may  be 
observed  in  a  single  case.  In  many  forms  of  insanity,  and  more  especially 
in  general  paralysis  of  the  insane,  the  picture  of  a  gradually  invading  coma 
is  striking.  In  alcoholic  intoxication  also,  it  is  not  difficult  to  study  a 
similar  sequence  of  events,  well  expressed  in  the  words  of  Mercier: 
"  Consciousness,  so  far  as  we  can  judge  of  it  by  its  outward  manifesta- 
tions, marches  steadily  from  the  light,  through  a  penumbra  of  greater 
or  less  breadth,  into  the  darkness  of  oblivion.  As  with  the  mental 
strength,  so  with  the  bodily  strength.  There  is  a  continuous  loss  of 
muscular  power,  ending  in  complete  powerlessness.  The  slight  unsteadi- 
ness becomes  a  reel,  the  reel  ends  in  a  fall,  the  struggles  subside,  and 
the  patient  lies  like  a  log,  the  picture  of  utter  prostration." 

Symptoms. — In  coma  there  is  paralysis  of  the  voluntary,  and  partial 
paralysis  of  the  involuntary  muscular  system,  the  respiratory  and  cardiac 
centres  being  least  affected.  In  death  from  coma,  the  respiration  fails 
before  the  heart,  the  interval  sometimes  extending  to  several  minutes. 
Stertorous  breathing  is  a  measure  of  the  degree  of  unconsciousness,  as  it 
indicates  a  complete  abolition  of  reflex  action  with  falling  back  of  the 
tongue,  and  paralysis  of  the  soft  palate.  Stertor  may  be  arrested  by  pulling 
forward  the  tongue,  or  laying  the  patient  upon  his  side. 
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In  general  medicine,  however,  the  conditions  which  give  rise  to  a  state 
of  coma  have  to  be  more  particularly  studied.  Hence  it  is  important  to 
consider  whether  there  are  any  symptoms  or  signs,  by  aid  of  which  coma, 
arising  from  this  or  that  cause,  may  be  determined.  In  every  case  of  coma 
the  practitioner  should  obtain  a  sample  of  the  urine  (by  catheterisation), 
and  test  for  the  existence,  or  otherwise,  of  albumin  and  sugar;  take 
the  temperature  of  the  body ;  note  the  state  of  the  respiration,  pulse,  pupils, 
and  the  knee-jerks ;  examine  the  skull ;  and  when  possible  endeavour  to 
obtain  information  as  to  the  nature  of  the  onset. 

Diagnosis. — When  presented  with  a  case  of  coma,  several  possible 
causes  should  be  borne  in  mind. 

Alcoholic  intoxication. — Unless  an  obvious  history  of  drinking  be 
obtained,  it  is  almost  impossible  to  distinguish  the  unconsciousness  of  an 
alcoholic  bout,  from  that  of  cerebral  haemorrhage,  or  fracture  of  the  base  of 
the  skull.  An  alcoholic  odour  of  breath,  or  the  presence  of  alcohol  in  the 
urine,^  is  not  a  sufficiently  clear  signs,  for  liquor  may  have  been  given  after 
the  onset  of  the  symptoms.  The  following  positive  and  negative  evidence 
taken  together  is  strongly  in  favour  of  alcoholic  poisoning:  a  marked 
alcoholic  odour  in  the  breath,  the  presence  of  alcohol  in  the  stomach- 
washings  and  in  the  urine,  unassociated  with  the  signs  of  fracture  of  the  skull 
{e.g.  bleeding  from  the  ears,  nose,  or  mouth),  of  albuminm-ia  and  glycosm-ia, 
and  of  unilateral  paralysis.  In  all  cases  of  this  natui^e  coining  to  the 
casualty  department  of  a  hospital,  the  following  question  has  to  be  answered : 
Is  the  patient  drunk,  or  is  he  drimk  and  dying  from  some  associated  con- 
dition, such  as  cerebral  hemorrhage  or  fracture  of  the  skull.  In  mild  cases, 
the  question  may  usually  be  answered  after  a  short  interval,  especially  if 
the  stomach  has  been  washed  out ;  but  in  many  no  decision  can  be  given 
at  the  outset.  Hence  in  all  cases  of  doubt  the  patient  should  be  given  the 
benefit  and  treated  for  the  severer  malady. 

Ursemia. — As  already  pointed  out,  the  presence  of  albuminuria  in  a 
comatose  person  does  not  necessarily  imply  uraemic  coma.  In  this  variety, 
the  coma  is  usually  less  profound  than  in  that  due  to  cerebral  haemorrhage. 
The  age  of  the  individual  is  the  point  on  which  most  reliance  should  be 
placed,  with  a  view  to  diagnosis.  The  presence  of  albummuric  retinitis 
would  confirm  the  existence  of  ursemia.  Uraemia  is  common  in  the  young, 
rarer  in  the  old.  The  presence  of  pus  in  the  urine  would  be  favourable  to 
the  diagnosis  of  a  pytemic  condition  arising  from  pyelo-nephritis. 

Narcotic  poisoning. — The  onset  of  this  form  of  coma  is  usually  slow; 
the  pupils  are  markedly  contracted,  the  respirations  infrequent,  and  the 
skin  moist.  In  rare  cases  a  sudden  onset  of  coma  from  opium  poisoning 
has  been  described. 

Coma  may  terminate  some  cases  of  diabetes  mellitus,  but  the  presence 
of  large  quantities  of  sugar  in  the  urine  and  the  characteristic  odour  of  the 
breath  associated  with  acetonaemia  are  usually  sufficient  to  establish  the 
diagnosis  of  this  disease ;  but  not  always,  for  cranial  injury  may  occasion- 
ally give  rise  to  glycosuria. 

An  epUeptic  fit. — The  coma  following  an  epileptic  seizure  is  usually 
of  short  duration,  the  patient  partially  recovering  consciousness,  though  in 
a  dazed  state,  in  from  a  few  minutes  to  an  hour.     On  recovery  there  is  no 

•^  If  a  drop  or  two  of  alcohol-laden  urine  be  put  into  the  following  mixture,  a  bright 
emerald  green  coloration  is  produced — 

Pot.  bichromat 1  part. 

Ac.  sulph.  fort,         ....  300  parts. 
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paralysis,  and  the  tongue  niaj  have  been  bitten.  The  knee-jerks  are 
usually  exaggerated,  and  an  ankle-clonus  may  be  obtained.  Should  a 
history  of  convulsion  immediately  preceding  the  onset  of  coma  be 
obtained,  the  probability  is  that  the  condition  is  of  epileptic  nature ;  but 
it  should  be  borne  in  mind  that  some  forms  of  cerebral  hsemorrhage — 
the  so-called  epileptiform  apoplexy — begin  in  this  way ;  as  also  may  the 
coma  of  urtemia  and  of  general  paralysis  of  the  insane. 

Cerebral  haemorrhage. — It  is  not  usually  possible  during  the  stage  of 
coma  to  determine  into  which  portion  of  the  brain  haemorrhage  may  have 
taken  place.  In  pontine  hcemorrhage  the  pupils  are  stated  to  be  contracted 
to  pin  points,  but  there  are  cases  on  record  in  which  they  have  been  found 
dilated.  A  large  hsemorrhage  into  the  lateral  ventricle  or  basal  ganglia 
does  not  usually  give  rise  to  any  localising  symptoms,  although  rigidity  of 
the  limbs  on  the  side  opposite  the  lesicn  has  been  observed.  In  less 
profound  states  of  coma,  some  amount  of  unilateral  paralysis  may  be 
discerned  ;  and  the  knee-jerk  may  not  be  obtained  on  the  side  of  paralysis. 
Coma  may  also  follow  upon  a  subdural  hemorrhagic  effusion,  the  onset  of 
which  may  be  heralded  by  convulsions.  In  apoplectic  coma  the  tempera- 
ture is  usually  raised  after  an  initial  depression ;  a  steady  rise  of  temperature 
with  deepening  coma  indicates  a  fatal  termination.  In  the  coma  of  pontine 
haemorrhage,  hyperpyrexia  is  stated  to  occur ;  but  this  is  also  observed 
towards  the  end  in  hsemorrhage  into  other  parts  of  the  brain,  more 
especially  the  basal  ganglia.  The  presence  of  albuminuria  in  coma 
occurring  in  an  elderly  person  is  highly  suggestive  of  cerebral  hsemorrhage. 

Fracture  of  the  skull. — The  coma  associated  with  this  condition  is 
almost  invariably  due  to  the  presence  of  cerebral  haemorrhage  from  lacer- 
ation of  the  brain,  either  the  direct  result  of  the  blow  or  from  contre-coup. 
The  history  of  a  blow  or  fall  is  commonly  obtained  ;  in  most  cases  there  is 
external  evidence  of  injury,  such  as  a  cutaneous  wound,  or  subcutaneous 
ecchymosis,  or  bleeding  from  the  ears,  nose,  and  mouth.  In  these  cases  the 
hsemorrhagic  effusion  is  not  necessarily  limited  to  the  membranes  or  surface 
of  the  brain.  I  have  made  post-mortem  examinations  on  several  cases,  in 
which  were  found  hsemorrhagic  foci  in  the  basal  ganglia  unassociated  with 
degenerative  disease  of  the  arteries. 

Organic  bra.in  disease. — Several  forms  of  organic  disease  of  the  brain, 
other  than  hsemorrhage,  may  manifest  themselves  in  convulsions  followed 
by  coma.  It  is  not  usually  possible  during  the  comatose  state  to  differ- 
entiate these  forms  from  each  other  or  from  apoplexy.  The  conditions  to 
which  reference  is  made  are  :  general  paralysis  of  the  insane,  intracranial 
tumour,  and  abscess.  The  points  to  which  attention  should  be  paid  are  : 
the  age  of  the  patient,  the  existence  or  otherwise  of  optic  neuritis,  the 
absence  of  albuminuria,  and  the  presence,  or  a  history,  of  ear  discharge. 

Sunstroke. — Insolation  is  very  rarely  seen  in  this  country,  but  the 
climatic  conditions  prevailing  at  the  time,  the  history  of  the  case,  and  the 
pyrexia,  are  usually  sufficiently  characteristic. 

Patients  are  sometimes  brought  to  the  casualty  department  in  a  state 
of  stupor,  the  cause  of  which  is  difficult  to  determine.  Of  etiological 
factors,  catalepsy  and  cerebral  syphilis  should  chiefly  be  borne  in  mind.  It 
is  not  improbable  also  that  some  cases  of  this  nature  are  purely  hysterical. 

W.  ALDREI^  TUENER. 
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GEAYES'  DISEASE. 

Syn.,  Parry's  Disease;  Basedow's  Disease;  Exophthalmic  goitre;  Struma 
Fxojjhthalmica ;  Cardiothyroid  Exophthalmos ;  Taxihycardia  Strumosa 
Exophthah)  lica. 

This  is  a  disease  characterised  by  protrusion  of  the  eyes,  enlargement  of 
the  thyroid  gland,  and  frequent  action  of  the  heart  or  tachycardia.  With 
these  three  cardinal  sj'inptoms  are  usually  associated  muscular  tremor, 
mental  excitability,  vascular  dilatation,  and  increased  metabolism,  with 
concomitant  symptoms. 

Etiology. — Sex  has  a  marked  influence  upon  the  number  of  cases 
affected.  The  proportion  of  men  to  women  varies  so  much  in  the  statistics 
of  different  authors  that  it  is  hard  to  give  it  exactly,  but  it  may  be  roughly 
stated  to  be  at  least  six  or  eight  times  more  frequent  in  women  than 
in  men.  It  has  been  observed  in  children  at  the  age  of  2|,  and  also  as 
late  as  68,  but  it  is  commonest  in  women  from  15  to  30  and  in  men  from 
30  to  45.  The  patients  are  often  of  dehcate  build  and  nervous  tem- 
perament, and  generally  belong  to  nem'otic  famihes,  in  other  members 
of  which  hysteria,  epilepsy,  diabetes,  and  mental  diseases  have  appeared. 
Dieulafoy  has  observed  cases  in  three  successive  generations,  and  a  case  is 
recorded  of  an  hysterical  woman  who  had  ten  children,  eight  of  whom  and 
also  three  grandchildren  suffered  from  this  disease.  I  myself  have  seen 
it  in  two  sisters,  and  have  observed  it  in  the  case  of  a  girl  whose  mother 
was  suffering  from  myxcedema.  Chmatic  or  telluric  conditions  probably 
influence  it.  Lebert  states  that  it  is  commoner  in  Breslau  than  in  Switzer- 
land or  France,  but  Eichhorst  says  that  it  is  much  more  common  in 
Zurich  than  in  the  towns  of  ISTorth  Germany.  This  author  also  noticed 
that  it  appeared  to  him  more  common  in  schoolmasters  than  others. 
Amongst  the  exciting  causes,  mental  shock,  grief,  and  fright  are  the 
most  common ;  but  over-strain,  mental  or  bodily,  and  depressing  diseases, 
such  as  influenza,  appear  to  predispose  to  it. 

Morbid  anatomy. — Increased  vascularity  of  the  medulla,  slight 
haemorrhages  in  the  floor  of  the  fourth  ventricle,  as  well  as  hyperiemia, 
swelling,  atrophy  of  the  nervous  elements,  or  sclerosis  of  the  ganglia  in  the 
cervical  sympathetic  chain,  have  been  described.  Hale  White  has  pointed 
out  that  the  recurrent  laryngeal  nerves  appear  to  have  a  trophic  influence 
on  the  thyroid  gland,  and  Cyon  has  found  that  the  branches  which  pass 
from  the  laryngeal  nerves  to  the  thyroid  contain  vaso-dilating  fibres  which, 
when  irritated,  greatly  increase  the  stream  of  blood  through  the  gland. 
The  circulation  of  the  thyroid  is  also  greatly  increased  by  stimulation  of 
the  depressor  nerves,  so  that  great  exertion,  emotion,  or  other  influences 
acting  on  the  heart,  may,  through  the  depressor  nerves,  increase  the  thyroid 
circulation.  These  observations  may  help  to  explain  the  effect  of  emotion 
in  producing  thyroid  hypertrophy,  while  many  of  the  symptoms,  as  already 
described,  may  be  produced  by  the  increased  secretion  of  the  gland 
consequent  on  such  hypertrophy.  Nevertheless,  the  pathology  of 
exophthalmic  goitre  cannot  be  regarded  at  present  as  at  all  certain. 
According  to  Cyon,  the  iodothyrin  formed  by  the  gland  greatly  increases 
the  excitability  of  both  the  depressors  and  the  vagi.  From  its  action  on  the 
vagi  it  ought  to  slow  the  heart,  but  the  effect  upon  the  depressors  would 
be  to  dilate  the  blood  vessels  and  quicken  the  heart,  while  iodine  and  the 
iodides  have  an  opposite  action. 
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Pathology. — The  pathology  of  this  disease  is  not  yet  definitely 
settled.  It  probably  is  due  in  part  to  some  lesion  of  the  cerebral  nervous 
system,  and  in  part  to  auto-intoxication  by  the  thyroid  secretion.  Thyroid 
extract,  when  given  in  excess,  produces  tachycardia,  tremor,  sweating,  and 
great  subjective  feelings  of  heat,  while  exophthalmos  has  been  reported 
as  due  to  an  overdose.  In  exophthalmic  goitre  the  thyroid  gland  under- 
goes true  hypertrophy  of  exactly  the  same  kind  as  occurs  after  partial 
excision.  It  seems  probable  that  in  this  disease  the  secretion  from  the 
hypertrophied  gland  is  increased  in  quantity  and  acts  as  a  poison  to  the 
organism,  but  that  the  disease  does  not  depend  wholly  upon  such  auto- 
intoxication. In  some  cases  the  symptoms  are  well  marked,  while  the 
hypertrophy  of  the  gland  is  comparatively  small.  It  may  be  urged  that 
in  such  instances  a  part  of  the  gland  below  the  sternum  may  have  under- 
gone hypertrophy,  but  it  has  not  been  shared  to  the  same  extent  by  the 
part  of  the  gland  which  has  been  exposed.  Nevertheless,  proof  is  wanting 
of  this  contention.  Moreover,  the  hypertrophy  of  the  gland  appears  to  be 
preceded  in  many  cases  by  tachycardia  and  mental  disturbance,  and  no 
explanation  has  yet  been  given  of  why  the  gland  should  h}^3ertrophy. 
The  most  probable  explanation  of  the  disease  is,  that  it  owes  its  origin 
to  a  central  nervous  lesion,  leading  to  disturbed  innervation  of  the  heart, 
and  probably  also  to  enlargement  of  the  thyroid  gland,  which  in  its  turn 
produces  auto-intoxication.  By  injuring  the  restiform  bodies,  Filehne  suc- 
ceeded in  producing  tachycardia,  exophthalmos,  and  enlargement  of  the 
thyroid,  though  he  did  not  succeed  in  producing  all  three  symptoms  in 
one  animal  The  rapid  action  of  the  heart,  staring  eyes,  and  moist  skin 
are  commonly  associated  with  the  emotion  of  fear,  and  this  emotion  is 
frequently  felt  in  an  exaggerated  form,  and  for  insufficient  causes,  by 
patients  suffering  from  this  disease.  The  seat  of  the  emotions  has  not  been 
locahsed,  but  when  assisting  my  friend  Dr.  Ferrier  in  some  of  his  experi- 
ments upon  the  localisation  of  function  in  the  brain,  I  watched  the 
results  while  he  applied  the  electrodes  to  the  parts,  and  I  was  struck  with 
the  fact  that,  in  galvanising  the  corpora  quadrigemina,  emotional  excitement 
seemed  to  be  produced  in  some  of  the  animals.  It  appears  to  me  not 
improbable  that  the  origin  of  the  disease  may  yet  be  found  in  the  corpora 
quadrigemina,  but  this  is  hypotheticaL 

Symptoms  and  course. — In  a  well-marked  case  the  eyes  are 
prominent  and  staring,  the  throat  is  thick,  so  that  the  patient  is  obliged 
to  wear  a  larger  collar,  the  pulse  is  frequent  and  soft,  the  force  of  the 
cardiac  beats  is  frequently  increased,  the  skin  is  moist  and  warm,  and  the 
hands  tremble.  The  patient  complains  of  feeling  nervous  and  irritable, 
of  being  easily  excited  and  frightened,  of  disliking  crowds  or  even  of  seeing 
strangers,  of  palpitation,  and  frequently  of  shortness  of  breath,  and 
generally  of  feehng  uncomfortably  hot  even  in  cold  weather. 

On  examining  these  symptoms  more  particularly,  we  find  that  the  eyes 
are  not  only  more  prominent,  but  the  opening  between  the  eyelids  is  larger 
than  usual,  the  upper  lid  being  retracted  so  as  to  show  the  sclerotic  above 
the  iris,  and  the  eyes  have  an  unwinking  stare  (Stellwag's  sign).  On  asking 
the  patient  to  look  at  the  finger,  held  straight  before  the  eyes,  it  is  found 
that,  on  lowering  it,  the  upper  lid  does  not  follow  the  movements  of  the 
eyes,  so  that  the  strip  of  sclerotic  between  the  iris  and  upper  eyelid  becomes 
wider,  if  it  already  exists,  and  becomes  apparent  in  the  sHghter  cases  where 
it  was  not  previously  noticeable  (von  Graefe's  sign).  There  is  sometimes 
weakness  of  the  upper  eyelid,  producing  ptosis,  and  generally  there  is  weak- 
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ness  of  one  or  more  of  the  muscles  of  the  eye,  such  as  the  internal  recti, 
causing  strain  or  imperfect  convergence  (Mobius'  sign).  Occasionally  the 
external  recti  are  not  only  weak  but  paralysed,  giving  rise  to  diplopia,  and 
sometimes  ophthalmoplegia  occurs.  The  amount  of  exophthalmos  varies 
much  in  different  persons,  and  it  may  vary  in  the  same  patient  at  different 
times.  It  not  infrequently  affects  one  eye  rather  more  than  the  other, 
while  the  lobe  of  the  thyroid  is  usually  though  not  always  larger  on  the 
side  corresponding  to  the  greater  protrusion  of  the  eyeball.  The  eyes 
frequently  water,  but  are  sometimes  abnormally  dry,  and  on  account  of  the 
absence  of  winking  and  the  imperfect  closure  of  the  eyelids  the  cornea 
may  undergo  ulceration.  The  protrusion  of  the  eyeballs  is  sometimes  very 
great,  so  that  the  eyelids  do  not  close  even  in  sleep,  and  occasionally,  though 
rarely,  the  eyeball  may  be  quite  uncovered  by  the  eyelids.  Complete 
dislocation  of  the  globe  has  been  recorded.  Vision  is  unaffected,  as  a  rule, 
although  subjective  sensations  of  light  may  be  observed.  The  pupil  is 
usually  normal.  Sometimes  a  certain  amount  of  oedematous  swelling 
under  the  eyelids  has  been  observed.  On  ophthalmoscopic  examination, 
the  veins  of  the  retina  have  been  found  enlarged  and  tortuous,  the  disc 
somewhat  congested,  and  pulsation  has  been  seen  in  the  retinal  arteries. 

The  enlargement  of  the  thyroid  is  usually  symmetrical,  but  not  infre- 
quently is  greater  on  one  side  than  the  other.  On  palpation  it  not  infre- 
quently pulsates  visibly,  but  it  is  not  always  easy  to  determine  how  much 
pulsation  is  communicated  from  the  carotid,  and  how  much  is  actually  due 
to  pulsatile  enlargement  of  the  gland  itself.  On  palpation,  it  feels  soft  and 
elastic  in  most  cases,  but  there  may  be  adenomatous  nodules  present  in  it, 
giving  rise  to  a  feeling  of  hardness  or  nodulation.  An  expansile  pulsation 
and  often  a  thrill  may  be  felt  on  palpation.  On  auscultation,  a  loud,  more 
or  less  continuous,  humming  murmur  is  generally  to  be  heard,  increased  at 
each  systole,  but  sometimes  the  hmnming  may  be  almost  or  completely 
absent  and  the  systolic  murmur  alone  heard.  I  have  also  heard  a  very 
loud,  soft,  superficial  systolic  murmur  over  the  manubrium  sterni,  and  for 
about  an  inch  or  rather  more  to  each  side  of  it  in  a  case  of  great  enlarge- 
ment of  the  thyroid.  This,  I  think,  was  probably  due  to  extension  of  the 
gland  into  the  anterior  mediastinum. 

The  pulse  rate  is  very  frequent,  varying  from  90  to  180  or  more.  It  is 
readily  excited  by  emotion  or  movement.  It  is  commonly  regular,  but 
may  be  irregular  or  intermittent.  The  cardiac  beat  is  generally  forcible 
and  is  frequently  much  diff'used,  and  may  be  so  powerful  as  to  be  evident 
even  through  the  dress.  The  apex-beat  and  cardiac  dulness  may  both  be 
normal,  but  if  the  disease  is  of  long  standing,  dilatation  or  hypertrophy, 
or  both,  generally  occur,  so  that  the  apex  becomes  displaced  outwards  and 
the  cardiac  dulness  increased.  An  ansemic  murmur  over  the  pulmonary 
artery  is  very  common,  and  a  systolic  murmur  at  the  apex  by  no  means 
infrequent.  There  is  often  also  a  loud  murmur  over  the  carotid  arteries, 
and  a  venous  hum  may  be  heard  in  the  neck.  There  is  general  dilatation 
of  the  arteries,  the  carotids  throb  much,  and  there  is  very  generally  a 
systolic  murmur  over  them.  The. radial  pulse  is  frequent  and  soft.  In 
some  cases  it  may  be  full  and  large,  but  it  is  often  small  and  soft,  on 
account  of  the  frequency  of  the  heart's  action  and  the  consequent  small- 
ness  of  the  wave  of  blood  sent  into  it  at  every  beat.  The  capillaries  are 
also  well  filled,  so  that  the  skin  is  generally  warm  and  moist.  A  capillary 
pulse  may  usually  be  seen,  and  a  venous  pulse  may  sometimes  be  observed 
in  the  veins  of  the  hands. 
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Tremor  of  the  hands  is  another  symptom  of  almost  equal  importance 
with  the  three  already  described.  The  tremors  are  small  and  frequent. 
They  are  usually  about  8  or  10  per  second,  or  about  double  the  rate  of 
senile  tremor  or  paralysis  agitans,  I  have,  however,  seen  the  rate  fall  to 
four  vibrations  a  second.  The  tremor  occurs  also  in  the  feet,  and  may 
extend  to  the  whole  body.  Subjective  feelings  of  heat  are  very  common. 
The  temperature  as  a  rule  remains  normal,  but  in  all  probability  this 
is  due  to  the  great  loss  of  heat  from  the  skin,  which  is  both  warm,  from  tbe 
free  circulation  of  blood  in  it,  and  moist.  Much  heat  is  thus  lost  both  by 
radiation  and  evaporation,  so  that  the  temperature  is  usually  prevented 
from  rising,  in  spite  of  the  heat  generated  by  increased  tissue  change. 
The  increased  metabolism  in  this  disease  tends  to  cause  great  emaciation. 

The  electric  resistance  of  the  skin  is  markedly  diminished.  This  is 
probably  due  to  the  free  circulation  and  moisture  already  mentioned. 
Muscular  weakness  is  frequent,  patients  getting  easily  tired;  and  occa- 
sionally the  legs  give  way  suddenly,  causing  the  patient  to  fall.  The 
tendon  reflexes  are  generally  rather  exaggerated  than  otherwise.  Mental 
changes  are  well  marked  in  most  cases,  though  not  in  all.  The  patient 
generally  becomes  nervous  and  irritable,  easily  frightened  and  easily 
worried.  Sleep  is  often  light,  restless,  and  easily  broken.  Associated 
with  these  symptoms  one  may  find  the  emotional  and  moral  alterations 
frequently  observed  in  hysteria,  so  that  the  patient  may  alternate  between 
great  depression  and  exaltation,  agreeable  manners  and  extreme  per- 
versity; sometimes  melanchoha  or  mania  occurs.  When  the  latter  is 
acute,  it  is  a  bad  omen.  Cutaneous  eruptions  not  infrequently  occur — 
pigmentation,  leucoderma,  urticaria,  and  pruritus.  The  nails  sometimes 
become  thin  and  corrugated.  Localised  swellmg  is  sometimes  observed, 
and  is  probably  of  a  neuro-angiotic  character,  not  to  be  confounded  with 
anaemia  or  cardiac  dilatation  which  may  occur  in  these  patients. 

The  condition  of  the  tongue  varies  much ;  it  is  generally  fairly  clean. 
The  appetite  may  be  either  poor  or  excessive,  some  patients  being  always 
hungry.  The  digestion  may  be  good,  but  the  patients  are  liable  to  acute 
attacks  of  diarrhoea  without  any  apparent  reason,  and  sometimes  this  may 
be  associated  with  violent  vomiting.  The  breathing  is  usually  frequent, 
sometimes  30  or  40  per  minute,  and,  like  the  pulse,  it  is  quickened  by 
exertion  or  emotion,  and  nervous  cough  may  occur.  The  expansion  of  the 
chest  may  be  greatly  diminished.  Albuminuria  is  not  infrequent,  but  this 
is  probably  sometimes  due  to  cardiac  dilatation,  consecutive  to  the  disease. 
Diabetes  is  not  uncommon.     Menstruation  is  usually  little  affected. 

The  course  of  the  disease  varies  much.  The  first  symptom  usually 
appears  to  be  an  alteration  in  the  temper,  often  noticed  by  the  patient's 
friends,  or  a  feeling  of  nervousness  felt  by  the  patient  herself.  This  may 
lead  to  a  medical  man  being  consulted,  and  the  frequency  of  the  pulse  being 
then  discovered.  Sometimes,  however,  palpitation  may  be  the  first  symp- 
tom to  attract  the  patient's  attention.  In  other  cases  the  first  change 
observed  is  protrusion  of  the  eyes,  noticed  by  the  patient's  friends,  or  she  may 
first  find  that  she  requires  a  larger  collar.  The  symptoms  usually  come 
on  slowly  and  successively,  in  the  course  of  some  months,  but  occasionally 
they  may  come  on  quite  suddenly.  In  one  case  which  I  have  recorded,  the 
patient  was  greatly  agitated  by  a  thunderstorm,  and  in  thirteen  hours  or 
less  the  eyes  had  become  protuberant.  In  this  case  the  disease  became 
chronic.  Solbrig  reports  a  case  where  the  disease  became  fully  marked  in 
about  a  day,  but  disappeared  again  in  ten  days ;  while  Osier  quotes  a  case 
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in  which  the  symptoms  came  on  with  great  rapidity,  and  the  patient  died 
on  the  third  day.  Usually  the  disease  comes  on  slowly,  runs  a  chronic 
course,  and  gradually  improyes.  The  effect  of  marriage  on  exophthalmic 
goitre  is  uncertain.  In  some  cases,  where  the  marriage  is  sterile,  the  com-se 
of  the  disease  is  accelerated  and  the  symptoms  aggrayated,  but  in  others 
the  occm-rence  of  pregnancy  is  distinctly  beneficial  or  eyen  has  a  curatiye 
effect. 

Diagnosis. — "When  all  the  three  cardinal  symptoms,  namely,  goitre, 
exophthalmos,  and  tachycardia  are  present,  the  diagnosis  is  certain,  but 
sometimes  one  or  other  symptom  may  be  absent,  and  in  such  atypical  or 
fruste  cases  there  may  be  some  difficulty,  and  then  other  minor  symp- 
toms must  be  taken  into  consideration.  The  condition  most  likely  to  be 
mistaken  for  it  is  simple  goitre  occurring  in  anaemic  and  neryons  persons. 
But  simple  goitre  is  generally  more  firm  and  less  elastic,  and  although 
it  has  been  said  to  haye  caused  exophthalmos  and  quickened  pulse  by 
pressure  on  tlie  sympathetic,  yet  the  protrusion  of  the  eye  will  be  one- 
sided and  probably  accompanied  by  dilatation  of  the  pupil,  whilst  in 
exophthalmic  goitre  affection  of  the  pupil  is  rare.  The  pulse  also  is 
likely  to  be  only  shghtly  quickened  when  the  patient  is  C[uiet.  But  in 
such  cases  the  diagnosis  rests  chiefly  on  the  absence  of  the  following 
symptoms,  namely,  y.  Graefe's,  Stellwag's,  and  Mobius'  signs — pulsation 
of  the  retinal  arteries,  tremor  of  the  hands,  mental  and  emotional  excit- 
al^ility,  warmth  and  moisture  of  the  skin,  subjectiye  feehngs  of  heat,  and 
diminished  electrical  resistance. 

Prognosis. — This  is  uncertain,  but  a  considerable  number  recoyer. 
Tlie  proportion  of  these  is  difficult  to  ascertain,  as  most  of  them  remain 
unrecorded.  So  far  as  my  own  experience  goes,  most  of  the  cases  improye 
or  recoyer,  but  then*  course  is  slow,  and  they  remain  under  treatment  for 
about  three  years,  after  which  they  disappear  from  obseryation,  either 
because  they  are  quite  well  or  so  far  recoyered  that  they  think  further 
advice  unnecessary.  A  certain  amount  of  swelling  of  the  thyroid  and 
prominence  of  the  eyeballs  may  remain.  In  some,  the  condition  continues 
with  slight  yariations  for  a  good  many  years.  In  yery  severe  cases  with 
rapid  emaciation,  or  in  those  complicated  by  diabetes  or  cardiac  disease, 
the  prognosis  is  unfavourable.  The  patients  rarely  die  of  the  disease 
itself,  unless  a  profuse  watery  diarrhoea,  w"hich  nothing  will  stop,  be 
reckoned  as  part  of  it.  Usually  they  are  carried  off  by  some  intercurrent 
febrile  condition,  such  as  pneumonia.  Statistics  appear  to  show  that  death 
occurs  in  about  25  per  cent,  of  the  cases.  It  may  occur  from  marasmus, 
due  to "  increased  metabolism,  or  fi'om  persistent  vomiting,  choleraic  diar- 
rhoea, or  cardiac  failure.  The  latter  may  be  preceded  by  dyspnoea,  possibly 
due  in  some  cases  to  enlargement  of  the  thyroid  below  the  sternum,  but  in 
others  it  may  occur  without  any  premonitory  symptom  whatever.  In 
other  cases  death  may  occur,  with  symptoms  of  gradual  cardiac  failure 
and  mitral  incompetence.  In  most  cases  death  is  due  to  intercurrent 
disease,  especially  of  a  febrile  character,  such  as  pneumonia  or  bronchitis, 
the  heart,  which  in  ordinary  conditions  is  beating  as  fast  or  faster  than  is 
usual  in  high  fever,  being  quite  unable  to  meet  the  demands  of  the  system 
when  the  temperatm-e  is  high.  Sometimes  death  may  occur  with  no 
warning,  and  so  C|uietly  as  to  be  unnoticed  until  some  time  afterwards,  as 
in  a  case  which  I  described. 

Treatment. — The  most  important  factor  in  treatment,  probably,  is  to 
give  the  patient  as  much  rest,  bodily  and  mental,  as  possible.     If  the  case 
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is  severe,  she  ought  to  be  confined  to  bed  and  kept  quiet  at  least  for  two  01- 
three  months,  ant]  any  news  or  information  likely  to  cause  excitement 
should  be  withheld.  In  less  severe  cases,  gentle  exercise  in  the  open  air, 
short  of  fatigue,  is  advisable,  but  should  on  no  account  be  carried  so  far  as 
to  produce  exhaustion  or  strain,  nor  should  the  patient  be  allowed  to  do 
anything  or  see  anything  likely  to  cause  excitement.  The  diet  should 
consist  of  an  ordinary  plain  mixed  diet  of  farinaceous  food,  fish,  chicken, 
and  a  moderate  proportion  of  butcher's  meat,  vegetables,  and  fruit.  If  any 
craving  is  experienced  for  unsuitable  or  highly  spiced  articles  of  diet,  the 
patient  should  not  be  allowed  to  take  them,  but  the  craving  will  probably 
be  satisfied  by  placing  a  pinch  of  salt  on  the  tongue  and  allowing  it  to 
dissolve.  If  this  is  insufficient,  some  solution  of  citrate  of  potash  may  be 
slowly  sipped.  Tea  and  coffee,  which  are  powerful  cardiac  stimulants, 
should  be  avoided  in  very  severe,  and  only  used  in  moderation  in  less 
severe  cases.  Alcohol  as  a  rule  had  best  be  alistained  from,  and  tobacco 
should  be  used  sparingly  if  at  all.  Change  of  air  and  scene  are  often 
useful,  and  a  long  sea  voyage  supplies  these  as  well  as  very  complete  rest. 
Eesidence  at  some  of  the  Swiss  Alpine  resorts  is  sometimes  beneficial.  In 
severe  cases,  cold  applied  over  the  thyroid  gland,  by  means  of  Leiter's  tubes, 
appears  to  be  beneficial,  and  wet  packs  and  massage,  by  equalismg  the 
circidation,  are  also  to  be  recommended,  unless  they  are  found  to  excite  or 
worry  the  patient. 

Amongst  medicines  the  substances  most  likely  to  antagonise  the  effects 
of  excessive  thyroid  secretion  is  suprarenal  tissue,  which  has  an  action 
upon  the  circulation  almost  exactly  opposite  to  that  of  the  thyroid  gland. 
I  have  tried  this  in  a  good  many  cases,  and  it  has  appeared  to  me  to  have 
very  considerably  ameliorated  the  symptoms,  although  I  cannot  say  it 
has  produced  a  complete  cure.  Extract  of  thyroid  gland,  as  one  might 
expect,  generally  makes  the  patient  worse.  Extract  of  thymus  or  com- 
pressed thymus  has  been  stated  by  some  to  be  beneficial.  I  think  I 
have  also  found  benefit  resulting  from  chloride  of  calcium,  in  5-gr.  doses 
three  times  a  day,  continued  over  many  months.  Amongst  the  drugs 
especially  used  to  quiet  the  heart's  action  are  digitalis  and  strophanthus. 
These  sometimes  are  useful,  but  not  so  much  so  as  one  would  expect.  Nerve 
sedatives  are,  on  the  whole,  most  satisfactory,  especially  belladonna  and 
bromide  of  potassium.  Belladonna  may  be  given  in  5  to  10  minims  of  the 
tinctm-e  (B.P.  1898),  and  the  bromide  may  be  given  in  10,  20,  or  30-gr, 
doses,  three  times  a  day.  If  this  is  found  to  cause  too  much  depression, 
some  aromatic  spirits  of  ammonia  may  be  added  to  it,  and  if  there  is  any 
tendency  for  the  temperature  to  rise,  especially  at  night,  15  or  20  gr.  of 
salicylate  of  soda  may  be  combined  with  it.  Amongst  medicines  which 
may  be  regarded  as  special  foods  are  iron  where  anaemia  is  present,  arsenic 
as  a  hsematinic,  and  nervine  tonics  such  as  hypophosphite,  and  glycero- 
phosphate of  soda.  Phosphate  of  soda,  in  doses  of  \  drm.  to  \  oz.  daily,  has 
been  very  highly  recommended.  Cod-liver  oil,  petroleum  emulsion,  or  malt 
extract  may  be  given  as  general  nutrients,  and  if  the  bowels  are  at  all 
constipated,  extract  of  cascara  may  be  mixed  with  the  malt  extract.  If 
vomiting  occurs,  it  is  probably  best  checked  by  3  to  8  minims  of  dilute 
hydrocyanic  acid,  given  with  20  gr.  of  bicarbonate  of  potash  and  17  of 
citric  acid  in  effervescence.  If  it  is  not  readily  checked,  nutritive  enemata 
should  be  employed  to  maintain  the  strength  of  the  patient.  The  diarrhoea 
is  exceedingly  difficult  to  treat,  and  all  remedies  may  fail  to  arrest  it. 
Bismuth,  opium,  catechu,  logwood,  and  other  astringents  may  be  given  by 
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the  mouth,  and  the  bowel  washed  by  large  enemata,  to  which  the  remedies 
just  mentioned,  or  sulphate  of  zinc,  half  a  grain  to  the  ounce,  may  be  added. 

Galvanism  has  been  strongly  recommended  in  this  disease,  but  I  have 
been  personally  disappointed  with  its  results.  A  weak  current  should  be 
passed  from  the  forehead  and  eyes  to  the  occiput,  from  one  mastoid  to 
another,  and  from  the  back  of  the  neck  to  each  side  of  the  trachea,  so  as 
to  intiuence  both  the  thyroid  and  the  sympathetic.  A  weak  current  may 
also  be  passed  from  the  epigastrium  to  the  back  of  the  neck,  and  from  the 
left  inframammary  region  to  the  lumbar.  The  direction  of  the  current 
may  be  reversed  from  time  to  time.  De  Watteville  mentions  a  case  where 
a  strong  current,  applied  by  the  subaural  method  with  a  large  electrode 
over  the  lower  cervical  and  upper  dorsal  vertebrae,  and  a  smaller  one 
under  each  ear,  gave  good  and  rapid  results.  Other  authors  recommend 
faradisation  instead  of  galvanism. 

Of  late,  surgical  treatment  has  been  employed  with  comparative  fre- 
quency. It  is  somewhat  difficult  to  judge  of  its  results,  inasmuch  as 
the  cases  have  differed,  not  only  in  the  operations  used,  but  also  in  the 
severity  of  the  cases.  In  considering  the  results  of  operations  for  ex- 
ophthalmic goitre,  the  exceedingly  good  results  of  simple  enucleation 
of  adenomata  ought  to  be  excluded.  The  operations  employed  have 
been— (a)  ligature  of  the  thyroid  arteries,  (&)  division  of  the  isthmus,  or 
(c)  removal  of  one  lobe  or  a  portion  of  the  lobe.  Eemoval  of  the  whole 
thyroid,  of  course,  tends  to  produce  either  death  or  myxoedema,  and  is 
therefore  not  employed.  The  results  of  operation  may  be  seen  from  the 
subjoined  table.  One  may  say  that,  roughly,  over  40  per  cent,  are  put 
down  as  either  cured  or  much  improved.  This  may  not  seem  a  very 
much  larger  proportion  of  recoveries  than  the  number  already  mentioned 
as  occurring  without  operation ;  but  when  it  is  considered  that  in  most 
cases  where  the  operation  has  been  undertaken  the  usual  treatment  has 
probably  been  first  of  all  tried  and  found  inefficacious,  it  seems  probable 
that  operation  may  occasionally  be  useful.  One  would  not  be  inclined  to 
try  it,  however,  unless  other  remedies  had  all  failed. 


Result  of  Operations  on  the  Thyroid  Gland. 


Collected  by 

F.  Kinnicutt. 

M.  Allen  Starr. 

Cured  . 

. 

60 

74 

Improved 

. 

71 

45 

Unaltered     . 

. 

11 

3 

Died     . 

. 

13 

23 

Result  unknown 

or  doubtful 

25 

45 

187 

190 
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EAYNAUD'S  DISEASE. 

Syn.,  Symmetrical  Gangrene. 

This  term  denotes  a  somewhat  variable  group  of  paroxysmal  vasomotor 
disturbances,  originally  described  by  the  author  whose  name  it  bears,  in 
which  three  different  phases  may  be  recognised — local  syncope,  local 
asphyxia,  and  local  gangrene,  all  of  which  have  a  marked  tendency  to 
symmetry. 

Etiology. — The  affection  is  undoubtedly  more  common  in  women 
than  in  men,  but  perhaps  not  in  the  great  disproportion  indicated  by 
Eaynaud.  It  may  begin  at  any  age,  but  many  cases  seem  predisposed  to 
it  from  birth  ;  in  some  instances  it  is  hereditary.  A  significant  feature  in 
this  connection  is  the  generally  recognised  fact  that  many  cases  have  been 
preceded  by  malaria.  Cardiac  disease  is  occasionally  associated  with  the 
affection;  this,  however,  is  probably  accidental.  The  combination  of 
Eaynaud's  disease  with  hysteria  and  neurasthenia  is  frequently  observed. 

Among  the  causes  which  excite  a  paroxysm  must  be  mentioned  cold ; 
the  attacks  are  not  only  more  frequent  in  winter,  but  they  are  distinctly 
precipitated  by  exposure  to  low  temperature.  Many  nervous  disturbances, 
such  as  shock,  anxiety,  or  apprehension,  are  also  responsible  for  the  onset 
of  the  paroxysms. 

Morbid  anatomy  and  pathology. — The  post-mortem  examina- 
tion of  patients  who  have  died  after  showing  the  manifestations  of  the 
affection  is  sometimes  absolutely  negative;  there  may,  nevertheless,  be 
evidences  of  loss  of  tissue  with  cicatricial  results,  or  even  the  appearances 
of  recent  gangrene.  The  most  noteworthy  lesion  hitherto  described  is 
neuritis,  more  especially  of  the  extremities  chiefly  affected,  as  in  the  cases 
described  by  Affleck  and  Eakhnianinoff.  This  lesion  is  far  from  constant, 
and  may  safely  be  held  to  be,  as  Judson  Bury  suggests,  an  epiphenomenon. 
Many  more  observations  are  required  before  the  exact  relations  of  such 
peripheral  nerve  lesions  to  the  symptoms  can  be  estimated. 

The  only  acceptable  view  in  regard  to  the  pathology  of  Eaynaud's  disease 
refers  the  condition  to  a  vasomotor  neurosis,  specially  implicating  the 
circulation  of  the  extremities.  It  is  extremely  proljable  that  future 
investigations  may  lend  support  to  the  suggestion  advanced  by  Bury,  that 
there  may  be  two  or  three  pathological  varieties  of  the  affection:  the 
principal  lesion  in  one  type  being  in  vasomotor  centres ;  in  another  type, 
imphcating  vasomotor  nerves ;  while,  perhaps,  in  a  third  group  the  change 
may  affect  the  whole  vasomotor  tract,  involving  cells  as  well  as  fibres. 

The  appearances  of  local  syncope  may  be  explained  by  a  simple  spasm 
of  the  vessels;  the  asphyxia  probably  requires  to  be  explained  by  a 
dilatation  of  the  capillaries  and  veins  before  the  arterial  spasm  has  passed 
off;  the  gangrene,  originally  held  by  Eaynaud  to  be  the  result  of  a  previous 
asphyxia,  may  undoubtedly  take  its  origin  du-ectly  from  the  ischsemia  of 
local  syncope,  as  well  as  from  a  hyper^emia  following  upon  asphyxia. 

Symptoms  and  diagnosis. — In  reviewing  the  symptoms  of 
Eaynaud's  disease,  it  is  necessary  to  consider  the  three  phases  or  grades  of 
intensity  already  mentioned,  as  well  as  certain  associated  phenomena. 

Local  syncope. — This  phase  closely  resembles  the  effects  of  extreme 
cold,  and  it  results  in  the  production  of  a  state  very  like  that  known  as 
dead  fingers.  As  a  rule,  when  the  patient  is  seen,  this  phase  is  found 
along  with  the  next  grade  of  severity,  some  fingers  being  as  white  as  snow, 
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while  others  are  of  a  deep  crimson  or  even  purple  tint.  Although  the 
fingers  and  toes  are  those  most  frequently  affected,  the  ears  also  suffer  not 
infrequently,  while  the  nose  and  parts  of  the  arms  and  legs  may  be 
implicated. 

Local  asphyxia. — This  stage  is  usually  a  sequel  to  local  syncope, 
but  it  may  occur  primarily.  The  parts  affected  become  swollen  and 
hypereemic,  so  that  the  fingers  may  be  absolutely  livid.  While  the  syncope 
is  attended  by  numbness,  this  stage  is  usually  accompanied  by  a  sensation 
of  stiffness  and  soreness,  and  there  may  be  pain  of  an  agonising  character. 
On  the  other  hand,  there  is  often  total  anesthesia  and  analgesia,  objective 
as  well  as  subjective. 

Local  gangrene. — Many  degrees  of  death  of  the  tissues  may  be 
sequels  of  the  preceding  stages.  Most  commonly,  in  chronic  cases, 
small  patches  of  necrosis  are  found  at  the  tips  of  the  fingers,  toes,  and 
ears.  These  may  begin,  as  already  indicated,  at  the  stage  of  syncope, 
although  they  more  commonly  show  themselves  after  the  phase  of 
asphyxia.  The  terminal  portions  of  one  or  more  of  the  fingers  or  toes 
assume  a  black  appearance,  and  are  found  to  be  cold  and  anaesthetic. 
Vesicles  appear  near  the  extremity  and  the  skin  necroses  until  a  line  of 
demarcation  is  established,  and  the  affected  portions  slough  away.  This 
process  may  involve  a  very  large  loss  of  tissue. 

Associated  phenoraena. — Several  interesting  s}Tnptoms  are  associated 
with  the  local  manifestations  of  the  disease.  The  digestive  system  is,  as 
a  rule,  sluggish,  and  if  it  be  overtaxed,  there  is  an  increased  tendency  to 
attacks,  while,  after  paroxysms  have  occurred,  jaundice  has  been  observed. 
This  possibly  results,  as  Abercrombie  suggests,  from  a  vasomotor  spasm  of 
the  hepatic  vessels.  The  blood  undergoes  considerable  alterations.  The 
corpuscles  are  crenated,  and  do  not  form  rouleaux  as  usual,  while 
granules  make  their  appearance.  Even  when  the  blood  in  the  general 
circulation  is  normal  in  character,  such  features  may  be  seen  locally  in  the 
affected  regions.  One  of  the  most  important  symptoms  is  hemoglobinuria, 
which  has  been  frequently  observed.  The  usual  sequence  of  events  is  that 
the  haemoglobin  appears  two  or  three  hours  after  the  onset  of  the  local 
syncope.  Blood  corpuscles  are  rarely  present,  but  oxalates  and  urates  are 
abundant,  and  the  spectrum  shows  the  appearances  characteristic  of 
methaemoglobin.  Glycosuria  has  been  observed,  but  is  purely  accidental. 
Atrophy  of  the  skin  and  nails  is  often  a  sequel  of  the  disease.  The  skin 
sometimes  shows  patches  of  erythema  or  urticaria,  but  scleroderma  is  the 
most  striking  cutaneous  change  in  the  disease.  Ankylosis  of  joints  has 
been  described.  The  skin  and  joint  troubles  have  not  yet  been  satis- 
factorily explained.  The  eyes  have  given  rise  to  some  interesting  observa- 
tions. Amblyopia  is  not  infrequent,  and  may  be  the  result  of  some  of  the 
retinal  changes  to  be  mentioned.  Myosis  and  retraction  of  the  eyeball 
have  on  the  one  hand  been  described,  while,  on  the  other,  mydriasis,  with 
some  degree  of  exophthalmos,  has  been  observed.  These  appearances 
are  attributed  to  disturbances  of  the  cilio-spinal  ap^jaratus.  A  local  con- 
traction of  the  arteries  and  dilatation  of  the  veins  has  been  seen  in  the 
fundus.  Cerebral  attacks  occur.  Transient  hemiplegia  with  aphasia  has 
been  noticed,  while  melancholy  and  mania  have  been  present  in  some 
cases. 

The  symmetrical  yet  localised  distribution  of  this  affection  and  its 
paroxysmal  occurrence  render  its  recognition  a  matter  of  no  great 
difficulty.     No  other  condition  presents  a  similar  combination  of  character, 
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and  from  such  affections  as  chilblain  or  frostbite,  as  well  as  profoimcl 
cyanosis,  these  features  easily  distinguish  the  disease.  Its  differentiation 
from  erythromelalgia  will  be  discussed  in  the  following  article. 

Prognosis  and  treatment. — As  a  general  rule  the  outlook  is  not 
unfavourable,  but  the  prospect  for  each  patient  can  only  be  estimated  by 
the  limitations  of  the  environment.  Even  when  gangrene  has  occurred, 
recovery  often  ensues,  necessarily  with  some  deformity.  An  instance  of 
this  kind  in  a  patient,  who  is  now  above  threescore  years  and  ten,  has  been 
long  under  my  observation. 

In  the  milder  forms,  beyond  attending  to  the  diet,  which  should  be 
nutritious,  and  gi'v^ng  directions  about  avoiding  cold,  no  special  line  of 
treatment  is  necessary.  In  the  more  severe  types  careful  management  is 
required.  Nourishing  food  and  warm  clothing  are  needful.  Alcohol,  in 
my  own  experience,  is  rather  hurtful  than  helpful.  The  nitrites  in- 
ternally and  massage  externally  are  undoubtedly  advantageous.  Galvanism, 
administered  as  recommended  by  Barlow,  in  bath  form,  is  of  real  benefit. 
By  immersing  the  affected  limb  in  a  large  basin  of  tepid  water  containing 
salt,  in  which  one  pole  of  the  battery  is  placed,  while  the  other  is  applied 
over  the  limb  higher  up,  a  continuous  current  can  be  employed.  Barlow 
recommends  that  the  strength  of  the  current  should  be  as  great  as  the 
patient  can  comfortably  bear,  that  the  circuit  should  be  frequently  closed 
and  opened,  and  that  the  patient  should  make  voluntary  movements  with 
the  muscles  while  the  current  is  in  action.  A  strength  of  10  or  15 
milliamperes  has,  in  my  experience,  been  sufficient. 

G.  A.  GIBSOK 

EEYTHEOMELALGIA. 

Syn.,  Bed  Neuralgia. 

This  is  a  chronic  disease,  in  which  there  is  local  flushing,  heat,  and  pain 
of  one  or  more  of  the  extremities,  increased  in  severity  when  the  parts 
are  dependent,  and  not  showing  any  tendency  to  symmetry.  Although 
cases  of  the  kind  were  undoubtedly  described  by  Graves,  general  attention 
was  not  attracted  to  the  condition  until  its  description  by  "VVeir 
Mitchell. 

Etiology  and  pathology. — It  is  at  least  twice  as  common  in 
men  as  in  women,  and  occurs  more  frequently  in  middle  life  than  at  any 
other  period.  It  is  thought  that  occupation  takes  some  part  in  the  pro- 
duction of  the  disease — such  employments  as  involve  long  standing  in 
varying  temperatures  being  usually  regarded  as  important.  It  has  been 
seen  as  a  sequel  of  pregnancy.  Previous  diseases,  such  as  malaria,  appear 
to  have  some  influence,  while  the  ansemic,  hysterical,  and  neurasthenic 
furnish  a  certain  proportion  of  cases.  Injury  and  long-continued  local 
strain  have  occasionally  been  found. 

Opinion  is  divided  as  regards  the  pathology  of  this  affection.  It  is 
regarded  as  being  on  the  one  hand  a  "  nerve-end  neuritis,"  and  on  the 
other  hand  as  a  "  vasomotor  neurosis."  The  nerves  supplying  the  affected 
regions  have  been  found  absolutely  normal  by  Dehio.  Inasmuch  as  inter- 
mediate cases  between  erythromelalgia  and  Eaynaud's  disease  have  been 
described,  it  seems  probable  that  both  maladies  present  degrees  of 
analogous  conditions,  and  Barlow's  view  appears  reasonable  that  the 
affection  now  under  consideration  and  the  three  clinical  types  of  Eaynaud's 
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disease  differ  from  one  another  in  the  extent  of  the  vascular  storm,  and  in 
the  sequence  of  the  spasmodic  and  paralytic  appearances.  There  can  be 
no  doubt  that  the  symptoms  of  angio-neurotic  oedema,  often  regarded  as 
deserving  the  title  of  a  distinct  disease,  fall  into  the  same  series. 

Symptoms  and  diagnosis. — The  earliest  symptom  is  pain  in  one  of 
the  extremities,  which  is  increased  when  the  part  is  allowed  to  hang  down, 
or  when  it  is  employed  in  movement.  It  is  relieved  by  rest.  If  the 
dependent  position  is  maintained,  local  redness  shows  itself,  and  is 
characterised  by  the  brightness  of  the  tint.  Violent  throbbing  ensues, 
and  the  pain  increases  in  severity,  being  attended  by  great  tenderness  to 
touch,  and  increased  sensitiveness  to  heat  and  cold.  There  is  a  local 
increase  of  temperature,  and  some  swelling,  without  any  obvious  pitting 
on  pressure.  The  throbbing  gradually  subsides,  the  affected  part  becomes 
purple  instead  of  crimson,  and  the  colour  slowly  fades  away.  Occasion- 
ally some  vesicles  appear  during  the  acute  stage  upon  the  surface  im- 
plicated, while  hardness  of  the  tissues,  clubbing  of  the  fingers  and  toes,  and 
arching  with  thickening  of  the  nails  may  result.  "Wasting  of  the  muscles 
has  been  described,  but  it  is  slight  in  degree.  In  one  case,  which  has 
frequently  been  under  my  observation,  and  which  presents  a  combination 
of  Eaynaud's  disease  and  erythromelalgia,  there  has  often  been  painful  con- 
traction of  the  intrinsic  muscles  of  the  affected  hands  and  feet. 

It  is  usual  to  regard  the  following  as  essential  points  of  difference 
between  erythromelalgia  and  Eaynaud's  disease : — The  former  does  not 
begin  with  ischsemia  ;  it  has  distinct  throbbing  of  the  arteries  ;  it  has  no 
loss  of  sensibility ;  it  is  attended  by  hyperalgesia  ;  the  temperature  is 
increased ;  and  there  is  no  gangrene.  In  the  latter  there  is  at  first 
ischemia  ;  there  is  no  throbbing  ;  there  is  anaesthesia  with  analgesia  ;  the 
temperature  is  reduced  ;  and  gangrene  is  common. 

Prognosis  and  treatment. — The  affection  may  persist  for  many 
years.  In  one  case  described  by  Morgan,  it  occm-red  in  paroxysms  during 
a  period  of  twenty-seven  years.  It  has  apparently  but  little  tendency  to 
shorten  life,  but  it  interferes  greatly  with  its  comfort  and  usefulness. 

Abundance  of  nutritious  food  is  to  be  recommended.  Locally,  the 
application  of  cold  is  beneficial  during  the  attack,  which  may  sometimes 
be  warded  off  by  this  means  and  absolute  rest  in  the  horizontal  posture. 
Barlow  is  doubtful  as  to  the  value  of  massage.  The  subcutaneous 
employment  of  morphine  with  atropine  has  been  found  of  some  utility. 

G.  A.  GIBSOK 

HYSTEEIA. 

The  nervous  system,  apart  from  definite  disease,  is  subject  to  various 
general  or  local  states  of  instability  or  disorder,  to  which  the  terms 
hysterical,  and  of  later  years  functional,  have  been  apphed. 

The  term  hysteria  in  the  present  article  is  applied  to  the  functional 
disorders  of  the  psychic  portions  of  the  nervous  system,  and  the  term 
functional  to  similar  disorders  of  the  remainder  of  the  system.  This 
distinction  is  useful  for  the  purposes  of  classification,  though  naturally  no 
hard  and  fast  line  can  be  drawn  between  the  groups,  and  this  is  especially 
the  case,  as  not  only  may  functional  disorders  be  associated  with  hysterical 
manifestations,  but  it  is  by  no  means  unusual  to  find  organic  disease  of  the 
nervous  system  associated  with  the  latter. 

As  this  article  deals  primarily  with  hysteria,  the  mental  symptoms  are 
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consequently  discussed  before  the  physical,  and  in  the  latter  the  purely 
functional  varieties  occupy  a  subsidiary  position  in  the  description. 

Etiology. — The  most  important  factor  in  the  development  of 
hysterical  and  functional  disorders  of  the  nervons  system  is  undoubtedly 
a  hereditary  neuronic  instability.  This  chiefly  concerns  the  most  highly 
developed  or  psychic  portions  of  the  cerebrum,  and  is  evident  clinically  as 
emotional  rather  than  intellectual  instability,  though  the  latter,  if  less 
visible,  probably  coexists  to  an  equal  or  a  greater  degree.  This  factor  may 
be  due  to  a  general  lowering  of  the  vitahty  of  the  whole  body,  or  may  be 
the  result  of  an  ancestral  weakness  of  the  nervous  system  alone,  or  these 
conditions  may  coexist.  In  the  former  case  the  predisposing  cause  is  such  a 
family  history  as  of  tuberculosis,  syphihs,  alcohol,  gout,  or  diabetes  ;  and.  in 
the  latter,  one  of  insanity,  epilepsy,  consanguinity,  crime,  or  asthma.  The 
most  important  evidence  of  the  frequency,  it  might  almost  be  said  the 
necessary  existence,  of  this  hereditary  influence  is  to  be  obtained  from  a 
study  of  the  mental  characteristics  of  the  collateral  relatives  and  parents, 
not  necessarily  the  subjects  of  hysteria  but  neuropaths.  Experience  also 
shows  that,  of  all  the  varieties  of  nervous  disorder  or  disease,  this  direct 
evidence  of  hereditary  predisposition  is  most  frequently  to  be  obtained  in 
cases  of  emotional  instability  of  the  nervous  system.  This  may  probably 
be  explained  by  the  hypothesis  that,  whilst  this  condition  is  the  least 
serious  of  nervous  affections,  it  is  also  more  readily  produced  and  more 
easily  prevented  than  the  more  grave  mal-developments  and  diseases  of  tlie 
nervous  system. 

The  next  factor  in  the  production  of  the  disorder  under  consideration 
is  the  environment  of  the  patient.  Probably  a  large  nvimber  of  the  cases 
of  hysteria  would  not  develop,  at  any  rate  to  a  marked  degree,  were  it  not 
for  injudicious  treatment  on  the  part  of  their  relatives.  The  parents  of 
hysterics  are  in  many  cases  the  most  unsuitable  guardians  for  the  patients 
that  could  well  be  discovered,  and  are  unwittingly  though  largely 
responsible  for  the  unhappy  results  which  frequently  follow  the  develop- 
ment of  the  disease.  Many  other  factors  concur  in  the  production  of  the 
particular  symptoms  from  which  the  subjects  of  hysteria  suffer.  In  many 
cases  imitation  is  a  potent  cause — as  when  a  girl  nursing  her  paralysed 
father  develops  paraplegia,  or  a  child  lying  in  the  next  bed  to  a  case  of 
Pott's  disease  becomes  unable  to  stand  or  walk.  Other  and  more  common 
instances  are  the  development  of  hysterical  attacks,  religious  ecstasies, 
wryneck,  winking,  stammering,  retention  of  urine,  etc.,  which  frequently 
occur  as  a  result  of  imitation  even  in  apparently  normal  persons.  It  is 
well  known,  too,  how  readily  mannerisms  and  tricks  of  speech  are  imitated 
by  children,  in  whom  the  nervous  system,  owing  to  its  immature  condition, 
is  peculiarly  susceptible  to  external  impressions. 

In  other  cases  the  result  is  due  to  a  former  injury,  overstrain,  or 
disease  of  particular  regions  of  the  body,  especially  the  limbs,  which  draws 
attention  to  the  part,  and,  acting  by  suggestion  on  the  unstable  nervous 
system,  produces  various  local  disorders,  probably  of  psychic  origin. 
Again,  non-psychic  functional  disorders  may  be  the  result  of  the  over- 
work of  certain  groups  of  neurones,  as  in  the  cramps  developed  by  clerks, 
typists,  or  musicians,  in  which  cases  the  cause  is  most  probably  a  Eolandic 
instability,  from  excessive  performance  of  the  particular  voluntary  move- 
ments concerned. 

To  the  above  may  be  added  various  kinds  of  shocks  to  the  nervous 
system  ;  the  general  lowering  of  potential  due  to  over- work,  privation,  or 
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disease  ;  aud  the  psychic  effects  produced  on  the  unstable  nervous  system 
by  irregular  habits  and  abuse  of  the  various  bodily  functions. 

Of  the  more  personal  factors  in  the  production  of  hysteria,  the  chief  are 
sex  and  age.  This  is  probably  partly  due  to  the  naturally  less  stable 
nervous  system  of  the  female  sex,  and  partly  to  the  difference  in  the  educa- 
tion of  the  two  sexes.  In  the  lower  classes,  where  little  or  no  difference 
exists  in  this  latter  respect,  hysteria,  or  its  congener  hypochondriasis,  is 
probably  equally  common  in  the  two  sexes,  but  in-  the  upper  and  middle 
classes  it  is  certainly  more  common  in  the  female.  This  is  probably  due 
partly  to  the  absence  of  healthy  occupation,  partly  to  the  barriers  set  up  by 
social  custom,  which  so  markedly  hmit  the  activities  of  women,  and  partly 
to  ignorance  of  sexual  subjects,  and  in  older  women  to  repression  or  per- 
version of  the  sexual  instinct,  and  particularly  to  any  cause,  surgical  or 
otherwise,  which  may  direct  their  attention  to  the  reproductive  organs. 
As  regards  age,  the  type  of  the  disorder  varies  at  the  different  stages  of 
life,  and  its  production  is  accelerated  by  the  various  conditions  of  stress  to 
which  the  nervous  system  is  subject — for  example,  at  puberty  and  the 
climacteric  period.  Hysteria  occurs  at  times  in  quite  young  children, 
leading  in  them  to  impulsive  acts  and  to  the  development  of  functional 
disorders.  In  girls,  emotional  disturbance  and  the  more  obvious  hysterical 
disorders  are  the  chief  characteristics  ;  whilst  in  young  men,  though  this 
form  occasionally  occurs,  the  tendency  is  as  a  rule  in  the  direction  of  de- 
pression, especially  with  reference  to  the  general  health  or  the  sexual 
functions.  Finally,  in  older  people  of  both  sexes,  hypochondriasis  in  its 
various  forms  is  the  chief  characteristic,  and  these  cases  are,  as  might  be 
expected,  particularly  intractable  as  regards  treatment,  and  especially 
troublesome  in  club  practices  and  in  the  out-patient  departments  of 
general  hospitals. 

Symptoms. — Mental.— The  mental  disturbances  in  hysteria  are 
occasionally  slight  and  relatively  unimportant,  but  they  are  nevertheless 
on  careful  study  as  characteristic  of  the  disease  as  the  more  obvious 
physical  symptoms. 

The  chief  mental  symptom  of  the  disease,  as  might  be  expected  from 
the  definition  given  earlier  in  this  article,  is  emotional  instability.  This 
agrees  with  the  relative  frequency  of  the  disease  in  women,  in  whom  the 
nervous  system  is,  as  a  rule,  less  stable  than  in  men,  and  also  the  relative 
frequency  of  functional  disorders  of  the  nervous  system  in  the  former 
sex.  The  patient  readily  becomes  excited  or  depressed,  and  the  emotions 
are  exaggerated  and  rapidly  get  beyond  control.  They  are  frequently 
abnormal  in  nature,  the  patient  laughing  when  she  might  reasonably  be 
expected  to  cry,  and  vice  versd.  This  condition  is  associated  with  increased 
sensitiveness  and  an  excessive  reaction  to  external  impressions.  The 
power  of  concentrating  the  attention  except  on  personal  matters  is,  as  a 
rule,  deficient,  and  may  be  markedly  so.  The  memory  is  frequently 
normal,  but  almost  as  frequently  impaired ;  and  sometimes  the  events  of 
short  or  in  some  cases  even  long  periods  of  time  are  absolutely  forgotten. 
The  intelligence  is  as  a  rule  good,  and  in  many  cases  is  very  acute ;  but  the 
judgment  is  weak  and  extremely  liable  to  be  intiuenced  by  the  prevailing 
emotions.  The  wiU  power  is  usually  deficient,  and  the  patients  are  gener- 
ally inert  and  lazy  during  the  inter-paroxysmal  periods,  but  they  are 
not  infrequently  energetic,  mischievous,  and  troublesome  to  their  friends. 
Self -consciousness,  especially  in  the  more  severe  cases,  is  exaggerated,  the 
patient  concentrating  her  attention  on  her  ailments  to  the  exclusion  of 
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her  duties  or  the  care  of  her  health.  There  is,  in  consequence,  frequently 
a  desire  for  sympathy  and  notoriety,  which  leads  the  patient  to  be 
unwittingly  deceitful  and  even  untruthful  and  dishonest.  She  is  often 
selfish  and  suspicious,  even  quarrelsome  and  irritating  to  those  with  whom 
she  comes  into  contact.  She  is,  however,  quite  conscious  of  the  impropriety 
of  her  behaviour,  and  during  the  intervals  of  reasonableness  she  may 
apologise,  even  abjectly,  for  her  misconduct. 

This  condition  grades  insensibly  into  the  milder  varieties  of  "  moral " 
insanity  met  with  in  asylum  experience.  These  patients  are  usually  girls 
of  15  to  20  years  of  age,  and  are  generally  found  in  asylums,  owing  to  the 
fact  that  their  friends  find  them  utterly  unmanageable  at  home.  From  a 
study  of  the  mental  characteristics  of  their  parents,  and  from  the  fact  that 
kind  but  firm  treatment  keeps  these  patients  in  a  perfectly  stable  con- 
dition even  for  months  at  a  time,  during  which  they  work  well  and  are 
medically  sane,  the  conclusion  that  the  home  atmosphere  is  largely 
responsible  for  their  unhappy  condition  cannot  be  avoided.  Whilst  these 
patients  are  truthful  and  tractable,  under  those  who  understand  them  and 
are  kind  to  them,  they  are  liable  to  outbursts  of  uncontrollable  excitement 
from  sKght  causes.  They  develop  violent  affections  and  dishkes,  and 
occasionally,  with  Httle  or  no  provocation,  and  frequently  from  pure 
mischievousness,  and  probably  also  largely  from  imitation,  they  tear  their 
clothes,  smash  the  windows,  and  attack  nurses  and  patients  whom  they 
dislike. 

Similar  but  more  severe  examples  of  the  same  class  of  case  occur  in 
rather  older  girls,  who,  owing  to  unhappy  home  surroundings,  have  pro- 
bably taken  to  drink,  gone  on  the  streets  for  a  time,  and  then  been  brought 
to  an  asylum  as  the  result  of  a  street  brawl.  The  attack  of  insanity  may 
be  anything — from  extreme  uncontrollable  excitement  to  acute  mania,  of 
longer  or  shorter  duration,  after  which  the  patient  is  in  the  condition 
above  described,  the  prognosis  being,  of  course,  graver  than  in  the  previous 
cases,  owing  to  the  dissolute  life  and  consequently  diminished  moral  sense 
of  the  patient. 

Such  patients  may  secrete  glass,  needles,  and  other  articles,  and  produce 
them  at  a  favourable  opportunity,  in  order  to  get  their  attendants  into 
trouble  ;  they  may  smash,  tear  their  clothes,  and  attack  those  around  them; 
they  may  be  deliberately  indecent,  or  degraded  in  their  habits ;  they  may 
injure  themselves  with  anything  they  can  obtain  for  the  purpose,  for  ex- 
ample, by  thrusting  pins  or  needles  under  their  skin,  or  into  their  noses  and 
ears,  or  by  swallowing  them  ;  they  may  attempt  suicide,  sometimes  seriously, 
sometimes  in  pretence ;  and  they  are  generally  a  terror  to  all  those  with 
whom  they  come  into  contact.  On  the  other  hand,  they  frequently  have  a 
strong  sense  of  honour,  and  if  they  make  a  promise  to  behave  themselves 
to  some  one  they  respect,  they  may  be  trusted  to  an  almost  unlimited  ex- 
tent. It  is  almost  unnecessary  to  add  that  these  conditions  are  not 
attended  by  any  marked  degree  of  mental  impairment,  and  that  the  case 
only  ends  in  death  from  accident  or  intercurrent  disease.  In  all  these 
varieties  of  mental  instabihty,  the  attack  of  excitement  may  be  preceded  by 
a  period  of  malaise,  by  an  attack  of  dyspepsia,  or  by  a  referred  pain  of  vis- 
ceral origin,  and  at  these  critical  periods  the  slightest  cause  may  precipitate 
its  onset.  In  this  point  they  show  their  relationship  to  the  more  common 
emotional  disturbances  of  hysteria,  as  also  in  the  not  unfrequent  occurrence 
of  definite  hysterical  symptoms,  as  for  example  astasia  and  abasia,  etc. 
Similar  examples  of  the  same  class  of  case,  but  usually  in  older  women. 
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are  often  to  be  found  in  the  chronic  wards  of  asykims.  The  characteristics 
of  these  cases  is  emotional  instalDihty,  with  liability  to  severe  attacks  of 
excitement,  and  without  any  obvious  mental  enfeeblement. 

In  the  same  group  as  aliove  may  probably  be  placed  a  certain  number  of 
the  cases  of  sensitive  children,  who,  owing  to  a  harsh  reprimand,  or  to  a  re- 
fusal of  what  they  consider  a  reasonable  request,  lose  their  self-control,  and 
attempt  to  hang  or  drown  themselves.  In  older  persons,  also,  many  cases  of 
unpremechtated  suicide  may  probably  be  attributed  to  a  similar  condition  of 
mental  instabihty  associated  with  a  shock  beyond  their  endurance ;  as  when 
a  hard-working  woman  retm'us  home  at  night  to  find  her  furniture  sold, 
and  her  husband  squandering  the  proceeds  in  drink,  and,  after  an  alterca- 
tion with  him,  at  once  throws  herself  into  a  neighbouring  pond,  which  may 
or  may  not  contain  enough  water  to  drown  her. 

In  a  different  group  should  be  placed  a  number  of  cases,  usually  of 
women  of  middle  age,  and  not  necessarily  unmarried,  who  may  become 
mentally  unstable  and  strange  in  behaviour,  or  may  develop  a  more  or  less 
severe  attack  of  insanity  after  abdominal  operations,  especially  ovariotomy. 
In  these  cases  ovarian  and  mammary  hysterogenic  zones  may  be  present. 
The  patients  are  usually  extremely  proper  in  their  behavioiu",  they  may 
strongly  object  even  to  ordinary  medical  examination,  and  they  may  even 
for  years  conceal  from  their  medical  attendant  that  they  have  had  an  opera- 
tion performed.  They  are  usually  quiet  and  well-behaved,  but  are  mentally 
unstable,  emotional,  and  old-maidish  even  when  married.  The  periodic 
attacks  may  be  preceded  by  pain,  or  sensations  in  the  head,  or  by  pain  in 
the  region  of  the  heart,  or  in  the  abdomen.  If  attention  be  paid  to  then' 
complaints,  these  become  more  severe,  and  their  medical  attendant  is  always 
in  requisition.  If  their  symptoms,  on  the  other  hand,  are  made  light  of, 
the  reverse  may  happen,  though  frequently  they  lose  confidence  in  their 
ad\T-ser ;  and  if  not  in  an  asylum,  they  try  in  order  all  the  practitioners  in 
the  district,  and  are  treated  m  turn  for  hysteria,  cardiac  disease,  dyspepsia, 
etc.,  according  to  the  attention  paid  to  their  complaints,  or  to  the  degree  of 
examination  they  permit. 

Lastly,  a  similar  group  may  be  made  of  older  or  senile  cases,  also  usually 
females,  whose  marked  characteristics  are  extreme  nervousness,  and  a  con- 
centrated attention  to  their  ailments.  These  patients  are  usually  depressed, 
lachrymose,  and  miserable,  and  are  never  tired  of  detaihng  their  symptoms, 
and  of  varying  the  disease  from  which  they  suffer.  They  complain  of  feel- 
ings of  weight  and  tension,  and  of  hot  and  cold  water  flowing  through 
their  head,  of  various  pains  and  sensations  in  the  cardiac  region  and  in  the 
abdomen,  and  especially  of  a  fluttering  of  the  heart,  probably  diaphragmatic 
in  origitL  They  go  into  trances  at  night,  and  feel  their  feet  and  legs  and 
arms  drawn  and  cramped,  without  ability  on  their  part  to  resist,  and  fre- 
quently complain  of  a  feeling  that  they  are  about  to  die,  which  is  pro- 
bably an  exaggeration  of  the  normal  sensation  felt  by  ordinary  persons 
when  they  are  about  to  fall  asleep,  but  are  for  some  purpose  endeavouring 
to  keep  awake.  These  patients  state  that  they  dread  bedtime,  owing  to  the 
agony  they  suffer  when  sleep  comes  on,  as  they  are  convinced  that  they  will 
never  awaken  again.  They  piteously  ask  their  attendant  whether  he  really 
thinks  they  can  get  better,  and  in  turn  ask  whether  they  are  suffering  from 
softening  of  the  brain,  heart  disease,  or  cancer.  They  state  that  they  are  too 
miserable  and  weak  to  speak  or  stand,  yet  they  brighten  up  during  conversa- 
tion, and  under  the  influence  of  suggestion  will  walk  perfectly  well  and  quite 
strongly,  although  all  the  time  they  continue  to  repeat  that  they  know  they 
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cannot  stir  a  step.  The  effect,  however,  soon  passes  off',  and  the  next  day 
they  are  agam  m  the  same  condition.  It  would  be  impossible,  however,  to 
detail  all  the  s}Tnptoms  from  which  these  patients  suffer. 

This  group  of  cases  is  exactly  analogous  to  the  cases  of  hypochon- 
driasis in  men,  which  will  be  alluded  to  in  a  separate  paragraph,  and  were 
it  not  customary  to  describe  such  cases  under  a  different  name,  no  further 
description  would  be  needed.  Tliese  cases,  if  well-to-do,  are  usually 
kept  at  home,  but  if  without  means  they  drift  into  workhouses  and 
asylums.  In  an  exaggerated  form  the  same  t^'pe  of  case  is  met  with 
commonly  in  asylum  experience.  Here,  however,  the  patient  often 
suffers  from  a  definite  delusiom  She  has  no  head  or  body,  her  throat  or 
lower  bowel  is  blocked  up,  or  she  has  a  worm  in  her  stomach.  These 
cases  are  otherwise  exactly  like  those  above  described.  It  is,  however,  by 
no  means  rare  in  such  cases,  where  a  fixed  idea  of  disease  is  present,  to 
find,  post-mortem,  that  the  idea  had  an  organic  foundation  in  visceral  dis- 
ease. In  other  cases  a  sham  operation  to  remove  the  worm  or  other  cause 
of  trouble,  provided  it  be  slightly  painful,  will  by  suggestion,  at  any  rate 
for  a  time,  cause  the  delusion  to  disappear,  though  if  an  organic  cause  for 
the  discomfort  exists  it  is  certain  sooner  or  later  to  reappear.  These  cases 
consequently  require  most  careful  examination,  in  order  if  possible  to 
ehminate  the  presence  of  visceral  disease. 

From  a  review  of  these  groups,  it  seems  evident  that,  the  first  is  chiefly 
characterised  by  the  prominence  of  mental  instabihty,  and  the  last  by  that  of 
mental  perversion,  whilst  the  second  occupies  an  intermediate  position  be- 
tween the  two.  In  all,  however,  the  two  characteristics  of  hysteria,  namely, 
mental  irLstabdity  and  perversion  of  the  normal  cerebral  representation  of 
sensation,  are  present.  It  is  consequently  probable  that  the  usually  described 
rarity  of  hysterical  manifestations  in  the  insane  is  only  correct  in  so  far  as  it 
refers  to  the  confusional,  chronic  delusional,  and  demented  cases  which 
make  up  the  majority  of  the  inmates  of  asylums,  and  in  whom  the  existence 
of  purely  f  imctional  instabihty  of  the  nervous  system,  without  any  neuronic 
degeneration,  is  of  extremely  rare  occurrence. 

In  the  ordinary  form  of  hysteria,  certain  mental  symptoms,  closely  re- 
lated to  those  occuning  in  insanity,  occasionally  occiu\  Amongst  these  is 
the  incidence,  described  by  Charcot,  of  periods  of  sleep  lasting  for  days  or 
even  for  weeks,  during  which  slight  consciousness  exists.  If  food  be  presented 
to  the  patient  when  in  this  condition,  she  eats  and  drinks,  and  at  times  even 
shows  preferences  for  particular  articles  of  diet.  Another  symptom  of  rare 
occurrence  is  a  sudden  loss  of  consciousness,  during  which  the  patient  acts  as 
usual,  transacts  business, and  even  performs  journeys;  and  on  awakening  is 
at  a  loss  to  explain  how  he  happens  to  be  where  he  finds  himself,  and  is 
quite  unconscious  of  what  has  happened  in  the  interval.  Examples  of  this 
condition  are  recorded  by  Charcot  and  by  Wilks,  as  for  instance  the  case 
of  the  miracle  at  Lourdes,  where  the  patient  later  on  denied  his  identity, 
and  stated  that  the  sufferer  was  his  brother.  This  condition  is  probably 
related  to  the  lapses  of  memory  previously  referred  to,  and  to  the  double 
consciousness  which  exists  in  certain  cases  of  epileptic  and  ordinary  insanity. 
At  times,  in  ordinary  cases  of  hysteria,  maniacal  attacks,  coexisting  with 
definite  delusions,  may  occur  and  last  for  a  considerable  time.  Of  less 
moment  are  the  transient  delirium  and  hallucinations  which  occasionally 
follow  hysterical  seizures,  and  the  mental  aurte  which  not  unfrequently 
precede  them. 

Patients  suffering  from   hysteria   are   occasionally  accused   of  wilful 
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simulation,  dishonesty,  and  imposture,  but  on  quite  insufficient  grounds. 
They  are  really  quite  unable  to  help  their  failings,  and  diu'ing  their  lucid  in- 
tervals they  are  frequently  most  anxious  to  find  a  means  of  cure.  The  few 
cases  of  obvious  imposture  which  have  been  noted  are  of  a  criminal  rather 
than  of  an  hysterical  nature.  Many  cases  of  apparent  imposture,  on  the 
other  hand,  where  the  patient  denies  that  he  has  experienced  what  is 
known  to  have  happened  to  him  and  even  his  identity,  are  examples  of 
temporary  insanity. 

In  our  present  state  of  ignorance  of  the  causes  of  the  mental  manifesta- 
tions of  hysteria  and  of  insanity,  it  is  probably  premature  to  generalise  on 
the  nature  of  the  relationship  between  the  two  conditions.  It  is,  however, 
perhaps  permissible  to  suggest  the  possibility  that  hysteria,  and  the  various 
hysterical  states  above  referred  to,  may  be  considered  as  functional  dis- 
turbances of  the  psychic  processes,  whilst  in  true  insanity  the  psychic  dis- 
turbances may  possibly  be  always  associated  with  definite  neuronic  degenera- 
tion to  a  greater  or  a  lesser  degree.  This  is  evidenced  by  the  fact  that 
the  majority  of  the  true  insanities  result  invariably  in  a  greater  or  lesser 
degree  of  dementia,  whilst  in  the  majority  of  the  hysterical  cases  above 
referred  to  any  obvious  degree  of  dementia  is  rare.  This  hypothesis  being 
postulated,  it  is  only  necessary  to  add  that  whilst  functional  disorder  of  any 
part  of  the  nervous  system  does  not  preclude  the  coexistence  of  organic 
disease,  so  hysterical  disorder  of  the  psychic  regions  of  the  cortex  may  be 
equally  associated  with  definite  neuronic  degeneration  and  true  insanity. 

It  is  now  necessary  to  turn  from  the  mental  symptoms  of  hysteria  which 
appertain  to  functional  disorder  of  mental  states  and  processes,  to  the  more 
obvious  and  more  common  symptoms  of  the  disease  which  appertain  to 
functional  disorders  of  the  regions  concerned  in  the  cerebral  representation 
of  bodily  sensations  and  functions.  These  symptoms,  as  will  be  seen  on 
reference  to  the  first  paragraph  of  this  article,  must  be  grouped  under  two 
categories,  the  hysterical  and  the  functional.  In  the  piu-ely  hysterical 
group,  the  sensory  or  motor  affection  exists  in  a  part  of  the  body  as 
the  patient  knows  it,  whilst  in  the  case  of  the  functional  group  the 
disability  depends  for  its  distribution  and  degree  on  the  particular  group 
of  neurones  affected.  From  considerations  of  space,  and  owing  to  the 
fact  that  the  symptoms  are  detailed  at  length  in  the  following  account, 
it  is  unnecessary  to  give  examples  of  these  two  classes,  as  they  will 
readily  be  noticed  by  the  reader.  It  may,  however,  be  worth  while  to 
refer,  as  a  very  obvious  example,  to  the  disorder  of  vision  met  with  in 
hysteria.  Here,  of  course,  the  patient  is  quite  unaware  of  the  hemiopic  pro- 
jection of  the  retinae  in  the  calcarine  fissures,  and  consequently  the  disorders 
of  vision  are  never  hemiopic  but  invariably  amblyopic.  In  other  words, 
the  patient  suffers  from  a  more  or  less  marked  loss  of  vision  in  one  or  both 
eyes,  viewed  as  eyes.  It  is  probable,  however,  that  the  symptomatology  of 
hysteria  is  frequently  complicated,  particularly  in  educated  patients,  owing 
to  the  fact  that  they  often  carefully  study  their  cases  and  read  up  the 
diseases  of  the  nervous  system,  until  the  resulting  complex  of  symptoms 
which  they  describe  is,  to  say  the  least,  extremely  bewildering.  In  such 
cases  the  existence  of  emotional  instability,  together  with  the  fact  that  the 
symptoms  described  are  so  heterogeneous  as  to  be  inexphcable  as  results 
of  any  possible  organic  lesions  of  the  nervous  system,  usually  enables  a 
diagnosis  to  be  made.  Occasionally,  however,  a  case  is  met  with  which 
presents  so  much  difficulty,  that  it  is  absolutely  necessary  to  treat  it  as 
one  of  organic  disease. 
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Fig.  25. — Hysterogenic 
zones  on  the  anterior 
surface  of  tlie  body. 
— After  Charcot. 


The  objective  symptoms  of  hysteria  will  be  grouped  as — (a)  ordinary 
symptoms,  and  (&)  hysterical  attacks. 

Ordinary  symptoms. — The  pains  of  hysteria,  apart  from  hyperaesthesia, 
require  httle  description.  They  may  occur  any- 
where, quite  apart  from  nerve  distribution,  may 
begin  suddenly  and  cease  as  suddenly,  and  are  as 
a  whole  quite  excessive  in  degree.  They  are  apt  to 
cease  when  the  attention  is  distracted,  and  are  in- 
creased by  sympathy  and  inquiries.  They  also  occur 
without  any  local  signs  of  disease,  and  if  localised 
are  unaccompanied  by  the  normal  segmental  areas 
of  hypertesthesia.  These  pains  are  probably  of  con- 
siderable importance,  if  we  understood  their  signifi- 
cance, with  reference  to  the  cortical  representation  of 
sensation,  concerning  which  our  knowledge  at  present 
is  in  its  earliest  stage. 

The  hyperesthesia  of  hysteria  is  less  frequent,  less 
permanent,  and  less  extensive  than  the  ansesthesia  to 
be  later  on  referred  to.  It  may  be  extreme  or  may 
be  unknown  to  the  patient.  It  may  be  cutaneous, 
subcutaneous,  or  extend  deeply,  and  is  usually  more 
marked  on  the  left  than  on  the  right  side.  At  cer- 
tain points  the  h}^ertesthesia  is  excessive,  and  light 
friction  over  these  regions  will  start  other  hysterical 
manifestations,  or  even   definite   hysterical  attacks, 

whilst  pressure  on  them  during  an  attack  may  stop  or  modify  it.  The 
chief  hysterogenic  zones  on  the  body  are  illustrated  in  Figs.  25  and  26. 
They  are  very  variable  in  distribution  and  extent  in  different  persons. 
They  exist  also  on  the  limbs,  according  to  Pitres  and 
Gaube,  but  here  the  zones  are  exclusively  excitant, 
and  pressure  on  them  during  an  attack  has  no  effect 
on  its  course  or  severity.  The  most  important  of 
these,  the  ovarian,  is  situated  in  the  left  iliac  region. 
Its  presence  is  not  necessarily  restricted  to  women 
only,  though  in  men  the  corresponding  zone  may  be 
in  the  ing-uinal  region.  Others  are  situated  under 
the  left  breast,  over  the  crests  of  the  ilia,  in  the 
epigastric  region,  over  the  sternum,  below  the  clavicle, 
in  the  neck,  over  the  left  temple,  and  on  the  vertex 
of  the  head  ;  also  posteriorly,  below  the  scapulae,  and 
over  the  upper  and  lower  dorsal  spines.  Tenderness 
over  the  vertebrae,  especially  over  the  cervical  or 
upper  dorsal  spines,  is  not  uncommon,  especially 
after  accidents.  It  is  acute,  excessive,  and  superficial. 
Tenderness  of  the  breast,  usually  the  left,  is  less 
common.  It  may  follow  a  blow,  and  painful  lumps 
may  exist,  but  as  a  rule  physical  signs  are  absent. 
It  is  an  exaggeration  of  the  tenderness  of  the 
hysterogenic  zone  in  this  region,  and  may  cause  con- 
siderable disturbance  in  the  patient  by  suggesting 
cancer  of  the  mamma.  Tenderness  in  the  region  of  the  joints,  not  unfre- 
quently  following  an  injury,  the  hysterical  coxalgia  of  Brodie,  is  not  un- 
common.    It  is  most  common  in  the  hip,  knee,  or  ankle,  and  the  pain  on 


Fig.  26. — Hysterogenic 
zones  on  the  posterior 
surface  of  the  body. 
— After  Charcot. 
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pressing  up  the  knee  or  heel  is  superficial  and  not  Limited  to  the  joint,  but 
extends  above  Poupart's  ligament  and  to  the  lower  part  of  the  abdomen  and 
buttock.  The  patient  is  not  awakened  at  night  by  muscular  jerks.  There 
are  no  physical  signs  under  chloroform,  but  there  may  be  muscular 
wasting  or  vasomotor  changes. 

The  anfesthesia  of  hysteria  is  a  very  frequent  symptom  of  the  disease. 
It  usually  exists  as  a  single  (or  sometimes  double)  hemiantesthesia,  in- 
cluding the  mucous  memljrane  of  the  back  of  the  pharynx,  the  con- 
junctiva, and  the  special  senses ;  and  the  muscular  sense  may  be  affected. 
The  latter,  in  general,  is  completely  lost  in  the  anaesthetic  area,  but  may 
be  more  or  less  preserved.  If  less  extensive  in  distribution,  the  anaesthesia 
is  not  necessarily  limited  to  the  periphery  of  a  limb,  but  may  exist  as 
sleeve-hke  patches,  occupying,  for  example,  the  forearms  or  thighs  only, 
or  it  may  appear  simply  as  irregular  islets  over  the  body.  It  usually  ex- 
tends in  the  case  of  paralysed  joints  for  a  short  distance  above  the  affected 
joint,  and  is  limited  sharply  by  a  circle  round  the  limb.  It  may  come 
on  suddenly  or  gradually,  may  vary  from  time  to  time,  and  may  even  be 
miknown  to  the  patient,  especially  if  touch  is  relati\ely  httle  affected. 
With  reference  to  the  psycliic  origin  of  these  disorders,  attention  may  be 
di'awn  to  the  fact  that,  when  unilateral,  it  much  resembles,  excepting  in 
its  greater  intensity,  the  kinaisthesia  present  in  lesions  of  the  Eolandic 
area.  In  these  cases,  in  addition  to  a  more  or  less  marked  loss  of  the 
kinaesthetic  sense,  the  power  of  localising  touches  is  usually  deficient,  the 
patient,  for  instance,  referring  a  touch  on  the  wiist  to  the  middle  of  the 
arm,  and  one  on  the  middle  of  the  arm  to  the  elbow.  This  condition 
was  pointed  out  by  Horsley  as  a  characteristic  of  lesions  of  the  Eolandic 
area,  and  it  is  well  marked  in  many  cases  of  functional  disorders  of  this 
region. 

In  the  account  given  by  Head  of  hysteria  and  of  functional  disease, 
in  hysteria,  touch,  pain,  heat,  and  cold  are  absolutely  coterminous ;  whereas 
in  non-psychic  functional  disease,  sensations  of  pain  and  temperature  are 
more  affected  than  those  of  touch.  In  the  former,  also,  the  reflexes  are 
unaltered  over  the  antesthetic  and  analgesic  areas,  whilst  in  the  latter  they 
are  abohshed. 

The  anaesthetic  areas  may  frequently  be  transferred  to  the  opposite  side 
of  the  body  directly  by  suggestion,  or  indirectly  by  the  application  of 
such  agents  as  magnets  or  metals. 

The  anaesthesias  of  cortical  origin,  whether  due  to  functional  disorder 
or  organic  disease,  are  necessarily  combined  with  paralysis  of  the  corre- 
sponding portions  of  the  hmbs  concerned.  This  was  originally  pointed  out 
by  Bastian,  who  first  propounded  the  view  that  the  so-called  motor  areas 
of  the  cortex  are  not  really  motor  in  function,  but  are  the  regions  of  the 
cortex  in  which  tactile  and  muscular  sense  impressions  are  stored.  The 
term  kintesthesis  was  introduced  by  Bastian  to  describe  this  function,  and 
he  pointed  out,  or  rather  insisted,  that  the  paralysis  resulting  from  loss  of 
function  of  this  part  of  the  cortex  is  due  to  inabihty  to  ideate  the  move- 
ments wliich  it  is  desired  to  perform — which  movements  are  acquired 
chiefly  or  entii'ely  as  a  result  of  education  or  voluntary  imitation. 

Disorders  of  the  special  senses. — Sight. — Complete  blindness  is  rare 
in  hysteria,  but  some  degree  of  amblyopia  is  very  common.  The  amblyopia 
is  usually  one-sided,  and,  according  to  Pitres,  exists  in  monocular  vision 
only,  disappearing  dm-ing  binocular  vision.  Hemianopsia  and  central 
scotomata   never   exist  in   pure   hysteria.     There   is  no  decrease  in  the 
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Fig.  27.— Visual  field  of  the  normal  left  eye.  The 
areas  marked  represent  from  without  inwards 
the  fields  for  white,  blue,  yellow,  orange,  red, 
green,  aud  violet  light. — After  Charcot. 


acuity  of  vision,  but  photophobia  is  common.  Colour  vision  may  be 
entirely  lost,  everything  seen 
appearing  grey,  a  condition  of 
pure  achromatopsia.  Concentric 
contraction  of  the  fields  of 
vision  is  a  fairly  common  con- 
dition, and  whilst  it  is  usually 
most  marked  in  one  eye,  it  is 
generally,  as  was  first  pointed 
out  by  Landolt,  present  to  some 
extent  in  both.  If  this  contrac- 
tion exists  to  a  marked  degree 
for  white  light,  it  is  not  unusual 
to  find  the  red  field  more  ex- 
tensive than  the  white.  The 
amount  of  contraction  varies  in 
individuals,  and  may  be  to  a 
few  degrees  only,  or  central 
vision  alone  may  be  left  (see 
diagrams  in  Fig.  27).  When 
there  is  affection  of  colour 
vision,  the  contraction,  accord- 
ing to  Charcot,  from  the  least 
to  the  best  preserved  colour,  is 
in  order — violet,  green,  blue,  yellow,  and  red,  or  more  rarely  violet,  green, 
red,  yellow,  and  blue.      During   perimetric   examination,  fatigue   readily 

results,  and  the  observations 
soon  disagree  unless  they  are 
rapidly  conducted.  Thus  the 
earlier  observations  give  a  larger 
field  than  the  later,  unless  an 
interval  for  recuperation  is 
allowed.  Charcot  describes  a 
condition  he  calls  monocular 
polyopia.  In  this  state  the 
patient,  with  one  ey§  closed, 
sees  two  olDJects  instead  of  one, 
and  one  of  these  is  usually  larger 
than  the  other.  There  may  also 
be  raicropsy  or  megalopsy,  the 
oliject  seeming  smaller  or  larger 
than  its  actual  size,  but  there  is 
often  one  point  at  which  the 
object  seems  of  natural  size.  In 
these  cases  the  conjunctiva  is 
always  more  or  less  insensitive. 
The  condition  is  explained  by 
Charcot  as  due  to  spasm  or 
paralysis  of  the  ciliary  muscle, 
together  with  irregularities  in 
the  refraction  of  the  lens. 
Finallv,  certain  symptoms  may  lie  mentioned  here,  namely,  the  subjective 
visual  sensations   or  aura  which  may  precede  hysterical  seizures,  and  the 


Fig.  28. — Visual  field  of  the  left  eye  in  a  case 
of  hystero-epilepsy  with  left  hemiansesthesia. 
There  is  concentric  contraction  of  the  field. 
The  areas  marked  represent  from  without  in- 
wards the  fields  for  white,  blue,  yellow,  red, 
green,  and  violet  light.  Acuity  of  vision  if. — 
After  Charcot. 


854  NER  VO  US  SYSTEM. 

visual  hallucinations  which  occasionally  occur  during  the  final  stages  of  these 
attacks. 

Hearing. — Eelativelj  little  has  been  pubhshed  on  the  condition  of  the 
sense  of  hearing  in  hysteria,  but  hysterical  deafness  is  stated  to  exist,  and 
to  be  usually  combined  with  mutism.  The  patients,  however,  though  deaf 
and  dumb,  can  read  and  write  perfectly.  In  these  conditions,  as  in  the 
case  of  sight,  more  or  less  ansesthesia  of  the  external  auditory  meatus,  the 
membrana  tympani,  and  the  pinna  occurs.  As  in  the  case  of  sight, 
noises  in  the  head  or  ear  and  vertigo  may  exist  as  aurse,  and  auditory 
hallucinations  are  not  uncommon  in  the  later  stages  of  the  hysterical 
seizures. 

Taste,  smell,  touch,  and  muscular  sense. — Affections  of  these  senses  come 
under  hysterical  auEesthesia,  as  a  part  of  this  condition,  and  do  not  require 
a  separate  description. 

Motor. — Spasms  and  contractures. — Spasms  and  contractures  frequently 
exist  in  cases  of  hysteria,  and  some  of  these  are  much  more  common  than 
o-thers.  For  the  particular  variety  exhibited  in  each  case  there  is  probably 
an  inherited  or  acquired  cause,  which  we  are  unable  to  discover  owing  to 
the  present  hmitations  to  our  knowledge,  for  the  locahsed  neuronic 
instability.  It  is  impossible  here  to  say  more  than  that  these  particular 
symptoms  of  hysteria  are  pecuharly  liable  to  develop  as  a  result  of 
imitation. 

Tonic  sjjasnis. — The  most  common  forms  of  hysterical  tonic  muscular 
overaction  are  spasms  and  contractures  of  the  arms  and  legs.  These  may  last 
for  months  or  even  for  years,  and  in  many  cases  until  the  condition,  without  an 
operation,  is  permanent,  owing  to  fibrous  adhesions  in  the  joints,  and  definite 
shortenings  of  certain  of  the  contracted  groups  of  muscles.  The  arm  is  usually 
bent  at  the  elbow,  and  the  wrist  is  flexed  and  adducted,  the  fingers  being 
firmly  folded  over  the  flexed  thumb,  occasionally  to  such  a  degree  that  the 
nails  are  driven  into  the  palm.  In  the  case  of  the  lower  hmb,  the  leg  is 
extended  with  the  toes  pointed,  though  several  varieties  of  club-foot  may 
occur.  The  reflexes  may  be  unaltered,  absent,  or  increased,  and  a  spurious 
ankle-clonus  may  be  obtained.  These  conditions  are  permanent  even, 
during  sleep,  and  are  not  resolved  during  anaesthesia  until  the  highest 
degree  is  reached.  Charcot  has  pointed  out  that  these  contractures  differ 
from  those  of  organic  origin  in  the  relative  suddenness  of  their  onset,  and 
owing  to  their  habihty  to  pass  away  rapidly,  or  even  to  come  and  go 
several  times. 

Other  less  frequent  varieties  of  tonic  spasm  may  occur  in  hysteria. 
One  of  the  most  common  of  these  is  the  phantom  tumour,  due  to  the 
irregular  tonic  spasm  of  the  abdominal  walls,  which  occurs  in  some  cases 
of  flatulent  dyspepsia.  A  glosso-labial  hemispasm  is  also  by  no  means 
rare.  It  is  necessary  to  draw  special  attention  to  this  variety,  owing  to 
the  possibility,  on  casual  examination,  of  mistaking  it  for  facial  paralysis  of 
the  opposite  side.  If  the  tongue  be  carefully  examined,  the  deviation  is 
obviously  due  to  spasm,  as  the  tongue  on  the  side  to  which  it  points  is 
relatively  thick  and  rounded.  There  is  also  no  paralysis  of  the  side  not 
affected  by  the  spasm,  and  durmg  a  forcible  blowing  movement  there  is  no 
bulging  out  of  the  cheek,  but  rather  a  retraction  of  the  buccal  muscles. 

Tremors  and  twitchings. — Clonic  spasms  of  the  neck  and  shoulders  are  far 
from  rare  in  hysteria,  though  a  tonic  spasm  of  the  neck  is  perhaps  more 
common.  Twitching  of  the  eyelids  also  occurs  relatively  frequently,  and 
this  may  be  more  or  less  permanent,  or  may  come  on  at  intervals.      Three 
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varieties  of  muscular  tremor  have  been  described.  Any  tremor  may  be 
simulated,  but  the  most  common  one  is  very  rapid  and  fine,  and  occurs 
usually  in  the  hands,  but  also  in  the  tongue  and  head.  Very  common,  also, 
is  the  occurrence  of  irregular  tremors,  hke  those  in  disseminated  sclerosis, 
which  are  absent  when  the  patient  is  at  rest,  but  which  come  on  during 
movement.  They  seem  to  be  an  exaggeration  of  the  usual  tremor  of 
nervousness.  The  third  variety  is  less  common  than  the  others,  but  is  much 
more  remarkable.  It  consists  of  large,  slow  rhythmic  movements,  which 
may  involve  the  whole  body  or  be  Hmited  to  the  wrists  or  elbows  or  to  the 
lower  extremities.  The  chief  characteristics  are  extreme  regularity  in  the 
range  and  rapidity  of  the  movements,  combined  with  constant  repetition. 
Varieties  of  these  movements  are  the  salutatory,  saltatory,  and  hammering 
spasms,  which  are  described  by  Charcot  as  occurring  during  the  hystero- 
epileptic  attack.  They  may  be  decreased  or  stopped  by  distracting  the 
attention  of  the  patient,  or  by  causing  her  to  occupy  her  muscles  in  other 
movements.  They  may  also  be  suppressed  or  modified  by  pressure  on  one 
of  the  hysterogenic  zones.  According  to  Pitres,  they  cease  during  sleep. 
These  movements,  frequently  described  as  hysterical  chorea,  are  prolmbly 
related  to  those  occurring  in  the  dancing  epidemics  of  the  Middle  Ages,  in 
which  the  movements  were  also  of  a  slow  and  rhythmic  nature. 

Of  the  functional  spasms  of  cerebro-spinal  rather  than  psychic 
origin,  various  degrees  of  spastic  monoplegia  and  paraplegia  are  the  most 
common,  and,  except  for  the  facts  that  they  may  be  intermittent,  and 
that  there  are  no  physical  signs  pointing  to  an  organic  cause,  e.g.  vertebral 
disease,  they  are  difficult  to  distinguish  from  spastic  conditions  due  to 
organic  disease  causing  descending  degeneration  of  the  pyramidal  tracts. 
Charcot  drew  attention  to  the  extreme  degree  of  the  rigidity  in  some  of 
the  cases,  and  stated  that,  in  his  opinion,  after  a  certain  period,  an  actual 
sclerosis  of  the  lateral  columns  would  result. 

Paralysis. — Amongst  the  paralyses  of  hysteria  a  rather  rare  but 
obviously  cortical  variety  is  of  great  interest.  This  condition  is  described 
by  Charcot  under  the  terms  astasia  and  abasia.  The  patient  can  move 
her  legs  in  a  co-ordinated  manner  whilst  lying  in  bed,  and  the  muscular 
strength  is  apparently  normal,  but  she  is  quite  unable  to  stand  upright  or 
to  walk. 

The  most  common  of  the  hysterical  paralyses  are  hemiplegias,  without 
affection  of  the  face,  as  was  first  pointed  out  by  Todd,  and  paraplegias ;  but 
any  monoplegia,  though  these  are  rare,  may  exist.  The  varieties  of  paralysis 
to  be  now  referred  to,  being  of  cortical  origin,  are  flaccid  in  character,  and 
are  associated  with  profound  loss  of  muscular  sense,  and  with  some  loss  of 
tactile  and  general  sensibihty.  In  these  cases  the  cutaneous  ansesthesia 
forms  a  zone  corresponding  to  the  paralysed  hmb,  and  is  hmited  above  by  a 
circle  somewhat  higher  than  the  joint  affected  by  the  paralysis.  It  differs 
from  the  cerebro-spinal  ansesthesia  of  organic  disease,  owing  to  the  fact  that 
in  the  latter  the  antesthesia  never  ends  above  as  a  circular  line,  but  is 
related  to  the  cutaneous  distribution  of  the  affected  sensory  nerves.  In  the 
hysterical  paralyses  there  is  no  reaction  of  degeneration,  no  loss  of  reflexes, 
and  if  any  wasting  occurs  it  is  generall}^  distributed  over  the  paralysed 
parts.  The  hmb  may  also  be  blue  and  puffed,  this  condition  being  described 
by  Charcot  as  the  blue  oedema  of  hysteria.  Hysterical  paralyses  are  also 
characterised  by  an  entire  absence  of  effort  to  move  the  hmbs  on  the  part 
of  the  patient.  The  arm  or  leg  is  carried  or  dragged,  as  if  it  did  not  belong 
to  the  patient  but  was  fastened  on  to  her ;  and  in  the  case  of  the  leg  the 
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circumcUiction  performed  by  hemiplegics  to  get  the  foot  above  the  ground 
is  not  resorted  to.  If  the  hmb  also  be  suddenly  and  forcibly  moved,  a 
certain  amount  of  resistance  may  be  perceived.  If  facial  deviation  occurs, 
it  is  invariably  due  to  glosso-labial  hemispasm.  It  may  Ije  added  that  in 
hysterical  hemiplegias,  whilst  retention  of  urine  is  common,  it  is  rare  to 
meet  with  incontinence  of  urine  or  fseces. 

Functional  aphonia  is  very  common  in  hysteria,  but  other  varieties  of 
local  paralysis,  such  as  ptosis,  are  of  relatively  rare  occurrence.  In  aphonia 
the  patient  can  whisper  quite  well  without  hoarseness,  but  cannot  close  her 
glottis  for  voluntary  phonation,  though  she  can  usually  cough  quite  loudly. 
Very  frequently  the  aphonia  is  associated  with  a  mild  attack  of  laryngitis. 
The  larynx  is  easy  to  examine,  owing  to  the  coexisting  antesthesia  of  the 
fauces.  Of  all  the  symptoms  of  hysteria,  this  is  probably  the  one  which  is 
perhaps  the  most  amenable  to  treatment.  Hysterical  mutism  has  akeady 
been  referred  to  under  affections  of  hearing. 

Visceral  disturbances. — Circulatory. — Of  the  circulatory  disturbances 
occurring  in  hysteria,  palpitation,  rapid  or  tumultuous  action  of  the  heart,  is 
by  far  the  most  common.  This  may  be  combined  with  throbbing  of  the 
a]3domiual  aorta  and  of  the  superficial  vessels,  especially  in  the  neck.  There 
is,  however,  none  of  the  paroxysmal  pain  of  aneurysm.  There  may  also  be 
an  extreme,  and  more  or  less  permanent,  rapidity  of  the  pulse.  The  super- 
ficial vessels  may  be  so  sensitive  as  to  yield  in  local  irritation  of  the  skin 
an  artificial  urticaria,  frequently  described  as  autographic  skin.  On  the 
other  hand,  it  is  not  unusual  to  meet  with  syncopal  attacks  combined 
with  decreased  frequency  of  the  beat  of  the  heart.  This  especially  occurs 
in  catalepsy  and  trance.  There  may  also  be  a  stifling  feehng  or  sensation 
of  suffocation  with  an  almost  imperceptible  pulse. 

In  the  analgesic  regions  of  hysteria  vasomotor  spasm  is  common,  and 
on  pricking  these  parts  httle  or  no  blood  can  be  obtained.  Associated  with 
this  condition  there  is  frequently  extreme  sensitiveness  to  cold.  The 
patient  again  may  be  alternately  red  and  pale,  from  alternate  dilatation  and 
constriction  of  the  cutaneous  vessels,  and  may  suffer,  especially  in  the 
limbs,  from  alternate  feehngs  of  heat  and  cold. 

There  may  be  curious  sensations  about  the  heart,  and  even  attacks 
resembhng  angina  pectoris.  This  symptom  may  occur  at  any  age,  it  often 
comes  on  periodically  at  night,  it  is  more  frequently  caused  by  emotion 
than  by  fatigue,  and  it  may  be  associated  with  the  presence  of  hysterogenic 
zones  in  the  preecordium  or  the  mid-dorsal  region  of  the  spine.  The 
attacks  last  longer  than  ordinary  anginal  attacks,  and,  according  to  Charcot, 
are  generally  associated  with  symmetrical  asphyxia  of  the  extremities. 
The  chief  symptoms  are  a  sense  of  distension,  to  the  extent  of  suffocation, 
combined  with  severe  emotional  disturbance,  and  the  pain  is  less  severe  in 
character  and  is  usually  situated  at  the  back  of  the  head  and  neck. 
Haemorrhages  of  various  kinds  are  of  by  no  means  rare  occurrence.  They 
may  occur  superficially,  from  the  skin  or  mucous  membranes,  as  in 
spurious  haemoptysis,  which  is  probably  generally  caused  by  the  sucking 
of  cuts  and  bites,  or  the  patient  may  suffer  from  sore  gums  or  epistaxis. 
The  haemorrhage,  on  the  other  hand,  may  be  from  internal  organs,  occa- 
sioning haematemesis  and  melaena,  or  metrorrhagia.  In  aU  these  cases 
extreme  care  is  necessary  to  eliminate  imposture,  as  patients  have  been 
known  to  show  to  their  medical  attendant  the  blood  of  mammals  or  bh'ds, 
stating  that  they  have  vomited  or  passed  it. 

Besinratory. — A  hysterical  cough  is  one  of  the  most  common  of  the 
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respiratory  symptoms.  The  cough  is  excessive,  violent,  loud,  rhythmic, 
and  monotonous,  and  only  ceases  during  sleep.  It  is  most  common  in 
young  persons.  Fits  of  laughter  and  weeping  come  under  a  similar 
category,  as  do  sneezing,  hiccough,  yawning,  and  the  making  of  curious 
noises  like  the  cries  of  animals.  Adductor  or  bronchial  spasms,  in  attacks 
like  those  of  asthma,  but  associated  with  considerable  emotional  disturbance, 
are  fairly  common.  The  patient  may  also  suffer  from  dyspnoea  or  tachypnoea, 
the  latter  resembling  the  breathing  of  acute  lobar  pneumonia. 

Digestive. — Hysterical  anorexia,  the  anorexia  nervosa  of  Gull,  is  an 
occasional  and  often  grave  condition.  The  patients  will  not  eat,  in  many 
cases  because  they  are  absolutely  without  appetite ;  or  they  may  eat  secretly, 
though  they  absolutely  refuse  food  at  meal-times.  They  may,  however, 
really  not  eat,  and  may  consequently  be  reduced  to  the  last  stages  of 
exhaustion  from  starvation,  if  they  are  not  forcibly  fed.  Many  patients 
suffer  from  periodic  or  almost  continuous  vomiting,  of  either  a  voluntary 
or  an  involuntary  nature.  They  may  be  unable  to  keep  food  down  for 
months,  at  once  bringing  up  all  or  apparently  all  the  food  they  swallow, 
either  voluntarily  or  owing  to  spasm  of  the  walls  of  the  stomach  of 
nervous  origin.  They  may,  however,  eat  in  secret,  and  in  any  case  it  is 
probable  that  they  do  not  really  reject  everything  they  swallow,  but 
absorb  enough  to  keep  them  in  fair  health.  It  is  probable  that  in  this 
group  should  be  included  certain  of  the  cases  of  uncontrollable  vomiting 
which  occur  during  the  early  months  of  pregnancy. 

An  excessive  secretion  of  gas  in  the  stomach  and  intestines  frequently 
occurs,  and  is  accompanied  by  noisy  eructations,  often  associated  with  the 
swallowing  of  air,  and  by  loud  rumblings  in  the  abdomen.  The  coils  of 
intestine  are  visible  and  very  irritable,  and  this  condition,  with  irregular 
contraction  of  the  abdominal  walls,  is  often  responsible  for  the  appearance 
of  phantom  tumours.  Constipation  is  very  common  in  hysteria,  and  it  may 
be  intractable,  the  patient  only  evacuating  her  bowels  under  the  influence 
of  strong  aperients.  On  the  other  hand,  Weir  Mitchell  describes  a  condi- 
tion of  irritability  of  the  rectum  associated  with  small  and  frequent  stools. 

Secretions. — Alterations  in  the  amount  and  composition  of  the  urine  are 
fairly  common  in  hysteria.  On  the  one  hand,  a  condition  of  oliguria  or 
even  anuria  may  exist,  and,  on  the  other,  the  secretion  of  excessive  quantities 
of  pale  watery  urine  is  by  no  means  uncommon.  The  condition  of  anuria 
or  ohguria  has  been  minutely  studied  by  Charcot.  He  states  that  the 
amount  of  urine  may  be  markedly  decreased,  even  for  considerable  periods 
of  time.  If  this  decrease  is  extreme,  vomiting  frequently  ensues,  and  the 
vomit  has  been  found  by  Charcot  and  Marie  to  contain  carbonate  of 
ammonium  or  urea.  Under  the  same  circumstances,  the  patient  may  suffer 
from  diarrhoea,  the  stools  containing  carbonate  of  ammonium. 

Eetention  of  urine,  or,  on  the  other  hand,  frequency  of  micturition,  may 
occur.  The  retention  may  be  due  to  anaesthesia  of  the  bladder  or  to  spasm 
of  the  sphincter,  or  it  may  result  from  imitation.  The  frequency  of  micturi- 
tion, when  present,  is  probably  due  to  irritability  of  the  bladder,  and  it  is 
usually  associated  with  suprapubic  pain. 

Irregularity  of  menstruation  is  not  uncommon,  and  vaginismus  is  not  a 
very  rare  symptom.  The  view  of  Charcot,  that  hysterical  subjects  are  less 
sexual  than  normal  ones,  is  probably  correct.  These  patients  may  appar- 
ently possess  the  sexual  instinct,  if  men  they  may  suffer  from  sperma- 
torrhoea, but  they  are  unable  to  pei'form  the  sexual  act.  At  the  same  time, 
they  may  desire  to  marry,  or  they  may  take  a   great  interest,  from  a 
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theoretical  point  of  view,  in  erotic  subjects  and  literature.  Galactorrhoea 
occasionally  occurs,  and  rare  cases  have  been  described  in  which  it  existed 
to  an  extreme  degree.  Sialorrhcea  is  perhaps  a  more  frequent  symptom 
than  galactorrhoea,  and  in  some  cases  the  amount  of  saliva  secreted  is  very 
large. 

Tem'perature. — Very  high  temperatures  have  been  recorded  in  hysteria, 
but  these  are  probably  to  be  accepted  with  great  reserve,  for  so  many  of 
the  cases  must  be  impostures,  the  temperature  recorded  being  incompatible 
with  life.  With  reference  to  the  hyperpyrexias,  it  is  probable,  as  Hale 
White  suggested,  that  the  records  are  due  either  to  erroneous  observation 
or  to  fraud,  for  recent  investigations  on  the  changes  taking  place  in  nervous 
tissue  during  high  fever  tend  to  show  that  a  temperature  of  116°  would 
cause  precipitation  of  a  neuro-globulin  in  the  nerve  cells,  and  hence 
immediate  death,  whilst  a  temperature  of  only  109°  or  110°,  if  continued 
for  some  time,  would  have  the  same  effect. 

Trophic  changes. — Various  kinds  of  bullous  eruptions,  similar  to  herpes, 
have  been  described  by  Charcot  as  having  been  produced  by  suggestion. 
These  conditions  are  probably  marked  degrees  of  the  fairly  common 
irritabihty  of  the  skin  which  results  in  artificial  urticaria.  Charcot  has 
described  a  cold  blue  oedema  of  the  extremities  in  many  cases  of  con- 
tracture and  paralysis,  which  may  be  associated  with  a  spontaneous 
shedding  of  the  nails.  A  moderately  marked  degree  of  oedema  is  not 
uncommon.  This  condition  is  most  marked  in  the  morning,  and  it  does 
not  pit  on  pressure.  In  many  cases  it  is  probably  the  result  of  severe 
neuralgic  pains,  especially  where  it  is  localised  in  one  limb  only.  Fibrous 
contractions  of  the  joints  in  cases  of  long-standing  spasm  have  already 
been  referred  to,  as  has  also  the  muscular  atrophy  which  occasionally 
occurs  and  in  which  the  electric  reaction  is  normal. 

Hysterical  attacks. — Simple :  Hysteria  minor. — The  simple  hysterical 
attack  is  usually  preceded  by  such  symptoms  as  headache,  giddiness,  a 
sensation  of  suffocation,  or  a  sudden  feeling  of  heat.  There  may  also 
occur  a  feeling  of  constriction  in  the  throat  with  swallowing  movements, 
as  if  the  patient  were  trying  to  get  rid  of  an  obstruction  (cf.  the  globus 
hystericus),  or  the  patient  may  suffer  from  palpitation,  or  a  feeling  of 
constriction  in  the  head  and  a  beating  in  the  temples.  There  may  be 
some  emotional  display,  as  for  example  laughing,  crying,  or  yawning. 
The  commencement  of  the  attack  is  then  ushered  in  by  a  choking  cry  and 
perhaps  a  twitching  of  the  eyelids,  and  the  patient  begins  to  struggle 
usually  in  a  purposive  rather  than  in  a  convulsive  manner.  She  rarely 
falls  down,  but  may  throw  herself  on  the  ground.  The  tongue  is  not 
bitten,  the  urine  and  fteces  are  not  passed,  and  there  is,  as  a  rule,  no  loss 
of  consciousness.  The  facial  expression  again  is  not  lost,  and  the  eyes  are 
generally  closed.  There  may  be  such  convulsive  conditions  as  opisthotonos, 
and  if  she  be  restrained  the  patient  may  struggle  more  strongly  and  try 
to  bite.  As  a  result  of  the  violent  exertion,  the  patient  pants  for  breath, 
and  then  gradually  ceases  to  struggle,  and  her  condition  passes  into  one 
of  simple  emotional  disturbance.  She  may  weep  and  sob,  or  laugh  in  a 
meaningless  manner.  There  is  frequently  considerable  eructation  of  wind 
at  this  stage,  and  usually  a  large  amount  of  pale  urine  is  passed  after  the 
attack. 

The  attack  is  not  followed  by  a  period  of  stupor,  but  ends  with  the 
emotional  display.  An  attack  seldom  occurs  at  night,  and  never  when  the 
patient  is  alone. 
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The  attack  may  consist  simply  of  emotional  display  without  a  definite 
seizm^e,  or,  on  the  other  hand,  the  seizure  may  be  more  severe,  and  all  grades 
exist,  up  to  the  "  hysteria  major  "  about  to  be  described.  Instead  of  the 
relatively  slight  prodromal  symptoms  already  referred  to,  there  may  be 
a  definite  aura,  consisting  of  an  intense  sensation  in  the  ovarian  region 
which  passes  through  the  precordial  region  up  to  the  throat  and  head ;  or, 
on  the  other  hand,  the  sensation  may  begin  in  any  of  the  hysterogenic 
zones,  or  in  some  cases  in  the  limbs,  particularly  if  some  more  or  less 
permanent  fimctional  disorder  exists  there  already.  Probably  the  particular 
aura  occurring  in  the  different  cases  is  originally  due  to  some  former  over- 
strain, injury,  or  disease,  or  to  some  inherited  instability  of  the  region  of 
the  nervous  system  in  relation  to  the  part  in  which  the  sensation  first 
occurs. 

Hysteria  major:  Hystcro-epilepsy. — One  of  the  most  complete  and 
minute  accounts  of  this  condition  is  that  of  Eicher,  who  has  considerably 
elaborated  the  description  given  earlier  by  Charcot.  The  following  is  the 
general  course  of  a  hystero-epileptic  seizure : — The  attack  begins,  after  a 
period  of  malaise,  with  a  definite  aura,  after  which  there  is  an  epileptic 
seizure  followed  by  a  hysterical  attack,  the  latter  of  which  consists,  in  suc- 
cession, of  a  series  of  contortions  and  a  number  of  passionate  attitudes. 
After  this  seizure  consciousness  is  recovered,  and  certain  hallucinations 
and  visceral  disturbances,  lasting  often  for  a  considerable  time,  may  develop. 

The  patient  may  for  days  before  the  attack  or  series  of  attacks 
complain  of  malaise  and  digestive  disturbances,  such  as  anorexia  or 
vomiting,  or  of  circulatory  symptoms,  as  for  example  vertigo  or  faint- 
ness,  and  she  may  be  obviously  depressed  or  excited.  The  hysterogenic 
zone  (ovarian)  becomes  more  sensitive,  slight  friction  being  at  times  able 
to  cause  the  onset  of  a  convulsion,  and  the  hemianesthesia,  if  present, 
becomes  more  intense  and  widespread.  There  may  be  muscular  tremors 
or  cramps,  and  even  visual  hallucinations  of,  for  example,  cats,  rats,  snakes, 
and  other  objectionable  objects. 

After  a  variable  period,  the  definite  aura,  globus  hystericus,  begins 
as  a  severe  (left)  ovarian  or  iliac  pain,  which  causes  one  of  the  following 
symptoms,  or  passes,  in  order,  upwards  to  the  epigastrium,  causing  nausea 
and  vomiting:  to  the  chest  causing  palpitation,  to  the  neck  causing  a 
sense  of  constriction  or  of  choking  and  sobbing,  and  finally  to  the  head, 
giving  rise  to  a  feeling  as  if  a  nail  were  being  hammered  into  the  skull, 
clavus,  together  with  dimness  of  vision  and  a  hissing  in  the  ears. 

The  hystero-epileptic  fit  differs  in  many  essential  respects  from  that 
of  ordinary  epilepsy.  It  may,  for  example,  be  diminished  in  severity  or 
even  stopped  abruptly  by  pressure,  or  the  application  of  electric  currents 
over  hysterogenic  points,  especially  the  ovarian.  The  fit  begins  by  a  loud 
groaning  cry,  or  by  a  hissing  inspiration,  or  several  guttural  noises.  There 
is  considerable  agitation  of  the  limbs,  respiration  ceases,  and  the  patient 
falls  down  unconscious.  Pallor  of  the  face  then  gives  place  to  redness, 
the  neck  swells,  the  face  is  distorted,  the  tongue  is  protruded,  and  the  lips 
are  covered  with  foam.  Slow  and  stertorous  respirations  occur ;  there 
may  be  hiccough ;  the  pupils  are  dilated  and  the  eyes  open  and  shut ;  or 
the  lids  are  closed  and  tremulous,  and  resist  opening,  apparently  owing 
to  the  presence  of  the  corneal  reflex.  The  body  becomes  rigid,  in  a  condi- 
tion of  tetanic  fixation.  The  clonic  stage  begins,  after  a  longer  or  shorter 
period,  with  small  rapid  twitchings,  which  gradually  increase  in  amplitude 
till  they  develop  into  large  convulsive  jerks.     At  the  same  time,  clonic 
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spasms  of  the  facial  muscles  cause  horrible  grimaces.  The  fit,  after  one 
to  five  miuutes,  passes  off,  and  the  patient  lies  on  her  back  completely 
paralysed.  The  face  is  congested  and  swollen,  the  respirations  are 
stertorous,  and  the  eyes  are  closed.  This  stage  of  resolution  lasts  from 
two  to  three  minutes. 

The  hysterical  portion  of  the  seizure  then  begins  as  a  series  of  con- 
tortions or  large  rhythmic  movements.  The  patient  places  herself  in 
strange  attitudes,  for  example,  resting  on  her  head  and  heels,  as  if  in  a 
condition  of  tetanus  {Varc  de  cercle).  The  position  assumed  is  usually  one 
of  opisthotonos,  and  more  rarely  of  pleurosthotonos  or  emprosthotonos. 
The  patient  then  bends  backwards  and  forwards  on  her  pelvis  many  times 
in  succession  ("  salutation  "),  making  loud  whistling  cries,  or  raises  her  feet 
in  the  air,  resting  her  weight  on  her  head  and  arms  ("  clownism  ").  These 
strange  movements  are  readily  performed  by  apparently  weak  girls.  This 
stage  of  the  attack  lasts  from  five  to  ten  minutes,  and  is  followed  by  an 
emotional  phase. 

During  this  latter  phase  the  patient  gives  expression  by  her  countenance 
and  attitudes  to  various  rapidly  changing  emotions,  which  always  occur  in 
the  same  order  in  the  same  patient.  She  may,  for  example,  exhibit  in  an 
extreme  degree  such  passions  as  fear,  hatred,  erotism,  and  disgust.  She 
may  recall  a  whole  scene  of  her  past  life,  especially  that  part  which  is 
related  to  the  original  onset  of  her  hysterical  symptoms.  As  a  rule,  the 
mimicry  is  of  two  kinds — the  happy  and  the  sad.  In  the  former,  the 
patient  imagines  the  existence  of  pleasant  surroundings,  music,  and  people 
clothed  in  red,  which  may  be  associated  with  or  followed  by  the  presence 
of  erotic  thoughts.  In  the  latter  she  dreams  of  blood,  murder,  fire,  or 
other  alarming  ideas.  The  attack  may,  as  a  rule,  be  stopped  at  any 
stage  by  the  application  of  pressure  in  the  ovarian  region,  and  the  patient 
may  be  then  questioned  about  the  particular  emotion  under  which  she  is 
at  the  time  labouring.  The  emotional  stage  is  of  variable  duration,  and 
usually  lasts  for  several  minutes. 

Finally,  consciousness  is  recovered,  but  a  post-hystero-epileptic  mental 
state  may  set  in,  and  last  for  hours  or  days,  or  the  whole  seizure  may 
recur  again  and  again.  The  psychic  derangement  may  take  the  form  of 
hallucinations,  of  unpleasant  objects,  such  as  rats,  crows,  black  cats,  and 
vipers,  or  there  may  be  visceral  disturbances,  with  hiccough  or  borborygmi, 
or  the  patient  may  suffer  from  painful  contractions  of  the  limbs.  Usually 
the  attack  is  followed  by  a  copious  secretion  of  watery  urine,  and  more 
rarely  of  vaginal  mucus  or  saliva.  As  a  rule,  the  patient  remembers 
nothing  whatever  of  the  fit,  but  she  may  be  able  to  recall  the  hallucina- 
tions to  a  greater  or  a  lesser  extent. 

Numerous  varieties  of  the  hystero-epileptic  seizure  have  been  described 
by  Eicher,  according  as  one  or  another  stage  of  the  fit  is  the  more  pre- 
dominant. If  the  first  stage  only  is  well  marked, /orme  einleiJtoide,  the  attack 
much  resembles  an  ordinary  epileptic  fit,  except  in  the  points  that  there  is 
no  rise  of  temperature,  and  that  the  other  stages  may  be  observed  to  exist 
in  a  rudimentary  condition.  If  the  second  predominates, /(9?'?«e  demoniaque, 
the  chief  symptoms  are  strange  attitudes,  distortion  of  features,  protrusion 
of  the  tongue,  or  extension  of  the  first  three  fingers  of  the  hand  as  if  in  the 
act  of  blessing.  The  third  stage  existing  practically  alone,  attaque  d'extase, 
can  be  reproduced  by  inhalation  of  ether.  The  patient  under  these  circum- 
stances strikes  one,  or  it  may  be  several,  passionate  attitudes.  Either  the 
second  or  the  third  stage  may  much  resemble  the  attitudes  frequently 


FUNCTIONAL  NER  VO US  AFFECTIONS.  86 1 

noticed  in  England  in  certain  cases  of  chronic  insanity.  Finally,  if  the 
post-hystero-epileptic  condition  is  the  only  one  well  marked,  attaque  cle 
ddire,  the  patient  talks  rapidly,  prophesies,  etc.,  the  mental  state  usually, 
however,  following  a  kind  of  epileptiform  seizure.  Again,  cataleptic  or 
somnambulistic  phenomena  may  occur.  These,  as  a  rule,  come  on  after 
the  first  or  second  period,  and  replace  the  third,  or  they  may  exist  between 
two  epileptiform  seizures. 

The  more  severe  cases  of  hystero-epilepsy  are  apparently  more  common 
in  France  than  elsewhere,  though  this  condition  is  not  necessarily  peculiar 
to  persons  of  any  one  race.  The  attacks  of  hystero-epilepsy  probably  bear 
a  close  relationship  to  the  conditions  occurring  during  religious  exaltation, 
which  have  been  described  in  all  ages  as  the  characteristics  of  the 
"  prophetess,"  and  to  the  various  phenomena  which  have  been  ascribed  to 
demoniacal  possession.  In  other  words,  these  conditions  have  in  the 
past  been  considered  to  have  their  origin,  in  possession  by  either  good 
or  evil  spirits. 

It  is  probable  that  in  Britain  the  majority  of  such  cases,  modified,  of 
course,  owing  to  racial  characteristics,  are  to  be  found  in  the  chronic  wards 
of  asylums.  Whilst  true  cases  of  hystero-epilepsy  rarely  or  never  occur 
in  these  institutions,  almost  every  symptom  which  has  been  described  in 
the  preceding  account  of  the  symptomatology  of  hysteria  is  more  or 
less  frequently  to  be  met  with  in  the  insane.  In  view  of  the  probable 
relationship  between  these  conditions  and  hysteria,  the  fact  that  patients 
exhibiting  these  symptoms  rarely  develop  any  obvious  amount  of  dementia, 
is  of  considerable  significance. 

In  fact,  the  suggestion  made  earlier  in  this  article,  as  an  inference 
drawn  from  the  description  of  the  mental  symptoms  of  hysteria,  may  be 
repeated  with  reference  to  the  whole  symptomatology.  It  is  possible  that 
hysteria  and  the  various  associated  conditions  which  are  met  with  in  the 
insane  may  be  ascribed  to  functional  disturbances  of  the  psycliic  processes, 
the  remainder  of  the  insanities  (excluding  the  amentias),  in  which  the 
psychic  disturbances  are  usually  or  invariably  associated  with  more  or  less 
neuronic  degeneration  and  dementia,  being  placed  in  a  separate  group. 
This  hypothesis,  of  course,  does  not  preclude  the  frequent  association  of 
functional  disorder  of  any  part  of  the  nervous  system  with  cortical  neuronic 
degeneration  and  true  insanity,  but  is  postulated  in  order  to  more  clearly 
bring  forward  the  definite  relationship  between  hysteria  and  mental 
disease. 

Diagnosis. — Owing  to  the  frequent  coexistence  of  emotional 
instability  and  organic  disease  of  the  nervous  system,  and  to  the  occasional 
similarity  of  the  symptoms  of  the  latter  to  those  occurring  in  hysteria,  it 
is  at  times  by  no  means  easy  to  make  a  diagnosis  between  hysteria  and 
organic  disease.  This  difficulty  is  especially  marked  in  the  case  of  organic 
diseases  with  variable  symptomatology,  as  for  example  disseminated 
sclerosis,  particularly  if  the  patient  be  young  and  of  the  female  sex,  for 
under  these  circumstances  a  certain  amount  of  emotional  instability  will 
probably  exist.  In  many  of  the  cases  of  this  class,  however,  careful 
examination  will  enable  an  obvious  symptom  of  hysteria  to  be  detected,  as 
for  example  concentric  contraction  of  the  fields  of  vision,  affection  or 
even  loss  of  colour  vision,  hysterogenic  zones  of  hypersesthesia,  hemi- 
ansesthesia,  involving  the  mucous  membrane  of  the  pharynx,  and  perhaps 
the  special  senses,  or  alternating  recovery  and  relapse  as  regards  the  motor 
symptoms. 


862  IXER  VO  US  SYSTEM. 

It  is  unnecessary  to  refer  to  the  diagnosis  of  the  mental  symptoms, 
when  these  exist  alone,  as  the  only  question  which  could  arise  would  be  a 
decision  between  hysteria  and  insanity,  and  the  diagnosis  made  would 
depend  on  the  possibility  of  home  treatment  or  the  necessity  of  restraint. 

When  physical  symptoms  coexist,  their  heterogeneous  nature  frequently 
enables  a  diagnosis  to  be  made  at  once,  as  in  the  case  of  a  girl  of  16 
years,  who  suffered  from  paraplegia  without  muscular  wasting,  from  almost 
complete  blindness  of  the  right  eye  without  loss  of  conjunctival  sensation, 
and  from  frequent  attacks  of  htemoptysis. 

If  the  case  be  more  obscure,  the  following  symptoms,  which  are  charac- 
teristic of  hysteria,  are  of  especial  importance  in  the  diagnosis.  The  pains 
from  which  the  patient  suffers  are  altogether  excessive  in  degree,  they  are 
liable  to  suddenly  come  on  and  as  suddenly  cease,  and  local  signs  of  visceral 
disease  are  absent.  The  complaints  of  the  patient  concerning  them  are 
also,  as  a  rule,  abnormally  persistent.  Hysterogenic  zones,  existing  at  any 
rate  as  hypersesthetic  areas,  are  common.  Anaesthesia  is  a  very  frequent 
symptom,  occurring  as  a  single  or  double  hemiansesthesia,  which  involves 
the  mucous  membrane  of  the  back  of  the  pharynx,  and  often  the  special 
senses.  The  aucBsthesia,  when  local,  usually  occupies  a  part  of  the  body,  as 
the  patient  knows  it,  quite  apart  from  nerve  distribution.  Further  details 
concerning  this  symptom  will  be  found  in  an  earlier  paragraph.  Limita- 
tion of  one  or  both  the  visual  fields  is  common,  and  affection  of  colour 
vision  is  by  no  means  rare.  Hysterical  spasms  and  contractures  are  fairly 
common,  and  frequently  the  position  of  the  limb  is  characteristic.  These 
disorders  may  be  fairly  persistent,  but  it  is  by  no  means  uncommon  to  find 
the  spasm  rapidly  subside,  or  even  come  and  go  at  intervals.  Varieties  of 
paralysis  are  fairly  common,  and  occasionally,  whilst  co-ordination  and 
muscular  power  are  apparently  normal  when  the  patient  is  lying  down, 
she  is  quite  unable  to  stand  or  walk.  The  most  common  of  the  paralyses 
are  hemiplegias,  without  affection  of  the  face,  and  paraplegias.  These  are, 
as  a  rule,  flaccid  in  character,  and,  being  of  cortical  origin,  they  are 
associated  with  marked  loss  of  muscular  sense  and  tactile  sensibility,  which 
is  limited  by  a  circle  above  the  joint  affected  with  the  paralysis.  There 
is  also  neither  a  reaction  of  degeneration  nor  a  loss  of  reflexes,  and  any 
wasting  which  exists  is  distributed  generally  over  the  paralysed  parts.  A 
further  important  point  in  the  diagnosis  of  hysterical  paralysis  is  the  entire 
absence  of  effort  to  move  the  limb  on  the  part  of  the  patient.  The  limb 
hangs  to  the  patient  as  if  it  did  not  belong  to  her,  and  if  a  leg,  it  is 
dragged  after  her.  In  aphonia,  which  is  a  particularly  common  variety  of 
hysterical  paralysis,  the  patient  can  cough  loudly,  but  cannot  speak 
beyond  a  whisper,  and  anaesthesia  of  the  fauces  is  present. 

In  the  case  of  functional  cerebro-spinal  motor  and  sensory  affections, 
the  diagnosis  is  beset  with  difficulties,  and,  unless  definite  hysterical 
symptoms  coexist,  it  will  in  many  cases  be  impossible,  owing  to  the 
extreme  difficulty  of  satisfactorily  proving  the  absence  of  an  organic  cause 
for  the  symptoms. 

The  visceral  symptoms  of  hysteria  are,  as  a  rule,  of  importance,  as 
complicating  sensory  and  motor  symptoms,  in  which  case  they  greatly 
increase  the  ease  of  diagnosis.  This  is  particularly  the  case  as  regards 
throbbing  of  the  large  vessels  without  any  coexisting  valvular  lesion,  and 
abnormal  irritability  of  the  cutaneous  vessels  leading  to  readily  induced 
artificial  urticaria.  Attacks  resembling  angina  pectoris  are  not  uncommon, 
and  have  been  sufficiently  referred  to  in  the  symptomatology.      Spurious 
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haemoptysis  is  a  valuable  and  fairly  common  symptom,  as  is  also  the 
excessive  and  violent  hysterical  cough.  Amongst  the  digestive  symptoms 
an  abnormal  secretion  of  gas  in  the  intestines,  accompanied,  as  a  rule,  by 
noisy  eructations  and  borborygmi,  is  of  considerable  value  in  the  diagnosis 
of  certain  cases,  and  it  is  probably  worth  while  to  draw  attention  to  the 
frequency  with  which  large  quantities  of  pale  watery  urine  are  secreted. 

With  reference  to  the  hysterical  attacks,  httle  need  be  said  when  they 
are  of  a  purely  emotional  character,  and  particularly  if,  as  is  frecj^uently 
the  case,  hysterogenic  zones  are  present.  When,  however,  a  more  or  less 
marked  epileptiform  seizm'e  occurs,  some  difficulty  may  exist  as  regards 
the  diagnosis,  especially  if  the  whole  of  the  attack  is  not  seen.  It  is, 
however,  uncommon  for  emotional  disturbance  to  be  entirely  absent,  and 
there  is  no  rise  of  temperature.  There  may  be  loss  of  consciousness,  but 
frequently  the  eyelids  are  closed  and  resist  opening,  apparently  from 
persistence  of  the  corneal  reflex,  and  sometimes  considerable  sweUing  of 
the  neck  occurs.  Usually,  too,  when  the  medical  attendant  arrives  after 
the  attack,  he  finds  the  patient  struggling  with  the  bystanders,  and  trying 
to  kick  or  bite,  a  condition  hardly  hkely  to  occur  in  true  epilepsy. 

To  sum  up,  the  diagnosis  of  hysteria  can  in  many  cases  be  made  with- 
out much  difficulty,  owing  to  the  frequent  coexistence  of  emotional 
instabihty,  and  even  definite  hysterical  attacks  with  heterogeneous 
symptoms,  some  of  which  are  visceral  and  others  sensory  and  motor. 
In  the  case  of  the  latter  the  affection  is  usually  one  of  a  part  of  the  body 
as  an  uneducated  patient  would  describe  it,  rather  than  of  a  region  presided 
over  by  a  definite  neuronic  group ;  and  it  is  by  no  means  unusual  to  find 
the  disabihty  varying  in  degree  from  time  to  time.  The  history  of  the 
case  is  also  of  considerable  importance,  particularly  with  reference,  in  cases 
with  locahsed  symptoms,  to  an  acute  onset  following  a  sudden  shock,  etc. ; 
and  according  to  the  symyjtomatology  present,  the  age  and  sex  of  the 
patient  are  often  of  great  value. 

Finally,  it  is  necessary  to  add  that  there  is  hardly  any  disease  of  the 
nervous  system  which  may  not  be  simulated  to  some  extent  by  hysteria, 
and  that  cases  occasionally  occur  in  which,  after  the  use  of  all  the  re- 
sources of  neurological  science,  it  is  practically  impossible  to  make  a 
certain  diagnosis,  and  in  which  it  is  necessary  to  treat  the  patient  as  if 
she  were  suffering  from  serious  organic  disease  of  the  nervous  system. 
Fortunately,  however,  such  cases  are  relatively  rare,  for  usually  some 
symptom  characteristic  of  the  organic  diseases  simulated  is  absent,  or 
some  symptom  which  could  only  be  functional  in  origin,  is  present ;  there- 
fore the  number  of  such  cases  may  almost  be  said  to  vary  inversely  with 
the  knowledge,  skill,  and  experience  of  the  investigator. 

Treatment. — Preventive.— In  the  preventive  treatment  of  hysteria, 
the  only  etiological  factor  of  importance,  namely,  the  environment  of  the 
patient,  should  be  under  the  control  of  the  medical  attendant.  In  many 
cases,  as  has  been  stated  in  the  paragraph  on  etiology,  the  parents  are  almost 
the  worst  guardians  who  could  well  be  chosen,  and  it  may  be  desirable  to 
remove  the  patient  from  the  home  surroundings,  in  order  that  the  neces- 
sary regime  for  the  development  of  healthy  habits  of  living  may  be  applied. 
Under  the  influence  of  regular  hours,  out-door  occupation,  and  wholesome 
feeding,  particularly  if  the  mental  education  be  properly  adjusted  to  the 
physical,  the  inherited  nervous  instability  has  no  incentive  to  exaggera- 
tion. Mental  stability  will,  under  these  conditions,  increase  with  age,  and 
the  patient  may,  to  all  intents  and  purposes,  be  cured  of  the  tendency  to 
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hysterical  manifestations  by  the  time  she  arrives  at  maturity.  Un- 
fortunately, however,  this  preventive  treatment  can  rarely  be  applied,  and 
as  a  result  the  treatment  usually  needed  is  that  of  the  developed  disorder. 

Remedial. — There  are  two  most  important  essentials  in  the  satis- 
factory general  treatment  of  hysteria.  These  are  the  restoration  of  the 
general  health,  if,  as  is  usually  the  case,  it  is  impaired,  and  the  neces- 
sity of  gaining  the  complete  confidence  of  the  patient.  As  the  case  is  one 
of  disorder  due  to  nervous  instability,  no  method  of  treatment  can  have 
the  slightest  success  unless  it  be  believed  in  by  the  patient.  Of  all  diseases 
and  disorders,  hysteria  is  the  one  to  which  the  "  faith  cure "  is  especially 
applicable,  and  it  is  consequently  from  the  treatment  of  this  condition  that 
the  richest  harvest  of  the  quacks  is  derived.  Whether  the  case  be  treated  by 
the  placebo  method,  by  the  use  of  nauseous  anti-spasmodics  (such  as  asa- 
foeticla  and  valerian),  by  the  application  of  complicated  procedures  (such  as 
the  use  of  metals,  magnets,  or  electricity,  which  are  credited  with  an  appar- 
ently miraculous  power  of,  for  example,  transferring  paralysis  from  one  side 
of  the  body  to  the  other),  or  by  hypnotism — one  object  and  one  only  is  sought 
for,  namely,  a  cure  by  suggestion  to  the  trustful  patient  that  this  will  result 
from  the  treatment  adopted.  Undoubtedly  many  of  the  methods  success- 
fully applied  by  eminent  physicians  savour  strongly  of  charlatanism,  but 
the  fault,  if  fault  it  be,  lies  rather  in  the  nature  of  the  disorder  than  at  the 
door  of  the  physician.  For  the  alleviation  of  such  a  protean  disorder,  in 
which  many  of  the  symptoms,  both  in  their  nature  and  in  the  manner  in 
which  they  appear  and  disappear,  hardly  fall  short  of  the  miraculous,  and 
in  which  the  patient  herself  is  frequently  attracted  rather  than  repelled  by 
extraordinary,  or  at  any  rate  unusual,  methods — any  variety  of  treatment, 
even  one  which  antagonises  artificial  fraud  against  what  is  really  a  fraud  of 
nature  (though  not  a  conscious  one  of  the  patient),  is  justifiable,  so  long  as 
the  end  desired  is  obtained. 

It  is  consequently  frequently  necessary  for  the  physician  to  act  the 
double  deceiver — on  the  one  hand,  by  pretending,  as  far  as  the  patient 
herself  is  concerned,  to  believe  in  the  serious  nature  of  her  complaint, 
which  is  very  real  to  her ;  and,  on  the  other,  by  suggesting  that  a  cure  will 
result  from  a  certain  method  of  treatment,  when  it  really  is  due  solely 
to  the  suggestion  of  recovery. 

Whilst  the  methods  just  referred  to  are  useful  in  a  large  number  of 
cases,  there  are  nevertheless  many  to  which  they  are  inapplicable.  These 
are  chiefly  the  cases  in  which  it  is  necessary  not  to  cure  special  symptoms 
in  a  patient  who  does  not  show  obvious  evidence  of  loss  of  control,  but  to 
stimulate  the  habit  of  self-control  in  patients  who  are  obviously  deficient 
in  it.  In  such  cases  sympathy  is  frequently  merely  thrown  away,  and  what 
is  needed  is  a  stimulant  to  self-control.  Here  either  the  physician  or  the 
friends  must  act  on  the  principle  of  "  standing  no  nonsense,"  and  a  cold 
douche  when  an  attack  of  excitement  occurs,  or  deprivation  of  a  particular 
form  of  enjoyment  if  the  patient  has  misbehaved  herself,  will  frequently 
have  a  remarkable  effect.  These  cases  practically  require  the  treatment 
meted  out  to  the  naughty  children,  of  which  they  are  a  variety,  in  order 
that  habits  of  self-control  may  be  gradually  developed. 

In  other  cases,  especially  those  in  which  the  patient  has,  owing  to  her 
habits,  become  much  run  down  in  health,  a  modification  of  the  treatment 
introduced  by  Weir  Mitchell  and  Playfair  will  be  found  useful.  The 
essential  points  in  this  method  are  isolation  of  the  patient,  to  remove  the 
injudicious  influence  of  sympathising  friends  and  relatives ;  forced  feeding, 
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to  improve  her  general  bodily,  and,  as  a  result,  her  mental  health ;  and 
massage,  to  enable  the  excessive  amount  of  food  eaten  to  be  assimilated. 
For  this  treatment  it  is  naturally  highly  desirable  that  the  patient  should 
be  removed  from  her  home.  She  is  placed  in  bed,  and  is  put  at  first  on 
milk  diet.  Massage  is  begun  in  two  or  three  days,  and  faradism  a  week  or 
so  later,  in  order  to  stimulate  muscular  metabolism,  and  from  about  a 
quarter  of  an  hour  a  day  at  first  this  treatment  is  increased  in  duration  to 
as  long  as  one  and  a  half  hours  daily,  at  the  expiration  of  a  few  weeks.  As 
the  duration  of  this  treatment  is  lengthened,  the  milk,  and,  later  on,  milk 
and  solid  food,  is  increased  in  quantity ;  and  according  to  the  efficacy  of  the 
massage  more  and  more  food  is  taken,  till  enormous  quantities  are  con- 
sumed and  absorbed,  and  the  patient  increases  markedly  in  weight.  After 
each  massage  the  patient  should  be  wrapped  up,  and  the  room  darkened  in 
order  that  she  may  rest ;  and  during  this  treatment  it  is  highly  desirable 
that  both  the  doctor  and  the  nurse  should  help  and  encourage  her,  all  tlie 
time,  however,  so  as  not  to  cause  any  excitement,  tactfully  exercising 
the  necessary  moral  control.  The  patient  should,  if  emaciated,  gain  at 
least  2  lb.  a  week,  otherwise  the  treatment  should  not  be  persevered  with. 
If,  on  the  other  hand,  the  patient  be  stout,  it  is  frequently  desirable  to 
diminish  her  weight,  by  rest  in  bed  and  low  diet,  before  the  treatment  is 
commenced.  The  after-treatment  consists  in  graduated  exercise,  and 
usually  a  more  or  less  lengthy  holiday  before  returning  to  her  home. 

It  is  unnecessary  to  refer  here  at  length  to  the  treatment  of  individual 
symptoms,  as  a  suitable  method  will  readily  suggest  itself  in  most  cases. 
In  many  examples  of  paralysis,  the  result  of  judicious  faradisation  is 
striking,  and  in  no  variety  is  this  more  marked  than  in  hysterical  aphonia, 
where  one  or  two  external  apphcations  of  a  wire  brush  to  the  larynx 
usually  result  in  a  rapid  cure.  For  the  frequently  coexisting  dyspepsia 
the  usual  remedies  are  indicated,  and  are,  as  a  rule,  when  combined  with  a 
suitable  dietary,  rapidly  successful.  In  cases  of  long-standing  contracture 
of  the  limbs,  it  may  be  necessary,  under  an  ansesthetic,  to  break  down 
adhesions,  if  they  exist,  or  to  perform  tenotomy,  the  subsequent  treatment 
consisting  of  massage  and  frequent  passive  movements  of  the  limb,  even  if 
these  be  painful. 

It  may  finally  be  added  that,  whilst  many  cases  tax  the  resources  of  the 
physician  to  the  utmost,  the  number  of  failures  decreases  ^ari  passu  with 
the  increase  in  his  skill,  versatility,  and  tactfulness. 

F.  W.  MOTT. 

HYPOGHONDEIASIS. 

UxDEK  the  term  of  hypochondriasis  is  grouped  a  large  number  of  cases,  of 
which  the  important  characteristic  is  perversion  of  the  cerebral  representa- 
tion of  organic  sensation.  As  has  already  been  stated,  hysteria  and 
hypochondriasis  are,  in  this  article,  considered  to  be  the  same  disorder, 
modified  in  symptomatology  owing  to  differences  in  the  age,  sex,  and 
temperament  of  the  sufferers.  Thus  young  women  suffer  from  hysteria,  or 
emotional  instability,  usually  associated  with  physical  disabilities,  chiefly 
of  psychic  origin,  of  the  ordinarily  recognised  "parts"  of  the  body, 
especially  the  external.  On  the  other  hand,  young  men,  and  middle-aged 
or  elderly  persons  of  both  sexes,  but  chiefly  the  male,  suffer,  owing  to 
their  being  more  prone  to  introspection  of  their  symptoms,  from  hypo- 
chondriasis. By  this  term  is  connoted  a  disorder,  of  which  the  psychic 
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symptoms  are  abnormal  anxiety,  nervousness,  or  distress,  and  the  physical 
correlative  is  a  disability,  also  chiefly  of  psychic  origin,  concerning  the 
parts  of  the  body  of  whose  existence  the  patient  is  normally  not  ob^dously 
aware,  namely,  those  concerned  with  the  organic  functions. 

Relations. — As  the  varieties  of  hysteria  grade  insensibly  into  the  large 
group  of  "  moral "  cases  of  insanity,  which  are  not  usually  associated  with 
dementia,  so  those  of  hypochondiiasis  imperceptibly  pass  into  the  ordinary 
(non-demented)  varieties  of  \dsceral  melancholia.  A  comparison,  from  the 
point  of  view  of  age,  sex,  and  temperament,  of  the  varieties  of  hysteria 
and  hypochondriasis,  with  the  corresponding  types  of  true  mental  aliena- 
tion, shows  a  striking  coincidence,  and  in  this  supports  the  view  that  these 
are  the  important  factors  in  the  production  of  the  special  symptom- 
atology occuiTiug  in  the  different  patients. 

Owing  to  the  ignorance  of  the  ordinary  patient  concerning  the  contents 
of  his  head,  thorax,  and  aMomen,  abnormally  perceived  sensations  arising 
in  these  parts  of  his  body  are  much  more  liable  to  give  rise  to  morbid 
introspection  than  are  the  ordinary  symptoms  associated  with  simple 
mental  instability.  For  example,  a  patient,  with  a  pain  or  a  curious 
sensation  in  the  region  of  his  diaphragm  or  in  his  head,  or  with  frequent 
seminal  emissions,  when  he  knows  that  he  has  immorally  indulged  in 
normal  or  perverted  sexual  excess,  is  much  more  hkely  to  suffer  from 
extreme  mental  worry  and  anxiety  as  to  what  is  really  the  matter  with 
him,  than  is  another  who  is  excitable  and  unstable,  and  suffers  from  spasm 
or  contracture  of  portions  of  an  arm  or  leg,  to  whatsoever  cause  this  may 
be  due.  The  relationship  between  hypochondriasis  and  insanity  has  conse- 
quently been  so  universally  admitted,  that  a  new  term,  neurasthenia, 
has  of  late  years  been  in  use  for  a  certain  group  of  cases  of  the  former, 
which  for  the  purposes  of  treatment  are  conventionally  considered  not  to 
be  related  to  insanity,  and  the  more  marked  cases  of  hypochondriasis  have 
been  handed  over  to  the  alienist,  as  if  to  bribe  him  not  to  claim  the  whole 
as  belonging  to  his  province. 

It  is  one  of  the  aims  of  the  present  article  to  draw  especial  attention 
to  the  corresponding  analogues  of  hysteria  which  are  seen  in  asylum 
practice,  and,  grouping  together  ordinary  hysteria  and  hypochondriasis,  to 
suggest  that  these  terms  probably  connote  a  large  group  of  cases  of 
hereditary  instabihty  or  purely  functional  disorder  of  the  psychic  regions 
of  the  cortex.  In  these  cases  the  disorder  is  probably  of  a  lower  order  in 
psychic  development  than  is  that  in  ordinary  cases  of  mental  alienation,  in 
which  the  disease  is  associated  with  the  higher  psychic  manifestations, 
and  in  which  the  final  result  is  a  more  or  less  marked  degree  of  higher 
neuronic  degeneration  and  dementia.  Owing  to  their  tendency  to  intro- 
spection, cases  of  hypochondriasis  are  more  hable  to  end  in  higher  psychic 
disturbance,  and  even  in  true  mental  alienation  in  hereditarily  disposed 
subjects,  than  are  cases  of  hysteria.  In  asylum  practice,  however,  it  is 
probable  that  an  equally  large  or  even  a  larger  number  of  cases  of  mental 
instability  are  under  treatment,  for,  though  violent  attacks  of  excitement 
and  loss  of  control  are  less  likely  to  lead  to  mental  enfeeblement,  the 
patients  suffering  from  them  are  more  liable  to  require  asylum  regime, 
owing  to  their  behaviour  to  other  people,  than  are  those  whose  attention 
and  anxiety  are  concentrated  on  their  own  ailments,  and  who  are  conse- 
quently a  nuisance  rather  than  a  dread  to  their  friends  and  relatives.  An 
interesting  relationship  exists  in  the  onset  of  the  more  marked  examples 
of  the  two  conditions.     Ecstatic  religious  excitement  often  begins  with  a 
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sudden  "conversion,"  after  which  the  subject  feels  quite  a  different 
individual,  and  in  the  more  severe  forms  of  hypochondriasis  the  patient 
frequently  states  that  the  condition  began  suddenly  with  a  feeling  as  if 
something  had  "  given  way  "  in,  for  example,  the  head.  As  an  instance 
may  be  cited  a  case  where  the  patient  stated  that  she  suddenly  felt  a  snap 
in  her  head,  after  which  she  felt  quite  different.  This  snap  immediately 
followed  a  prayer  to  God,  in  a  moment  of  despair,  that  He  would  take  her 
child  from  her,  and  was,  she  considered,  due  to  the  impious  nature  of  the 
wish.  These  cases  are  especially  intractable  as  regards  treatment,  owing 
to  the  existence  of  a  fixed  psychic  explanation  for  the  condition. 

Symptoms. — In  accordance  with  the  definition  given  above,  patients 
suffering  from  hypochondriasis  usually  refer  their  trouble  to  their  head, 
digestive  tract,  or  genital  organs,  though  it  is  not  rare  to  meet  with  cases 
who  complain  of  their_  lungs,  heart,  or  kidneys.  A  general  type  is  also 
common  in  which  the  symptoms  may  be  referred  to  all  or  any  of 
the  parts  of  the  body,  but  especially  those  concerned  in  organic  sensa- 
tion. 

In  the  majority  of  instances  the  disorder  develops  at  or  after  the 
middle  period  of  life,  though  it  may  occur  at  any  age.  It  is  more  common 
in  the  male  than  the  female  sex,  and  this  is  especially  the  case  in  youthful 
subjects. 

In  youth  and  early  middle  age. — "Whilst  young  women  are  more 
liable  to  suffer  from  emotional  instability,  young  men  suffer  more 
frequently  from  hypochondriasis,  though  neither  disorder  is  peculiar 
to  either  sex.  In  the  latter  cases  the  patient  usually  attributes  his 
condition,  either  privately  or  in  confidence  to  his  medical  attendant, 
to  normal  or  perverted  sexual  excess.  The  basis  of  the  symptoms 
is,  as  a  rule,  dyspeptic  in  nature,  but  the  disorder  is  magnified  by 
introspection  until  the  patient  shuns  society  and  even  believes  that 
he  is  impotent.  The  patients  are  thin  and  pale,  and  have  a  dull  eye 
and  a  haunted  look.  They  are  exceedingly  miserable,  and  may  even  be 
suicidal,  and  they  sleep  badly.  They  are  quite  unable  to  concentrate 
their  attention  on  their  work,  and  may  spend  their  whole  time  in  study- 
ing their  symptoms,  and  most  of  their  money  in  purchasing  various 
quack  remedies.  They  have  strange  sensations  or  a  feeling  of  weight  and 
heaviness  at  the  vertex  of  the  head,  and  they  complain  in  the  most  serious 
manner  of  the  ordinary  sjTnptoms  of  dyspepsia,  and  give  at  times  quite 
interesting  theoretical  explanations  of  the  sensations  from  which  they 
suffer.  The  prominent  characteristic  of  the  symptoms  is  the  fact  that 
they  are  sensations  of  various  kinds  rather  than  pains  or  tenderness,  and 
frequently  the  patient's  description  of  these  and  his  explanation  of  them 
are  so  confused  or  so  extraordinary,  as  in  themselves  to  serve  as  a  diagnosis. 
In  one  case  a  patient  explained  his  solitary  habits,  on  the  ground  that  he 
was  not  in  a  position  to  keep  a  wife  in  luxury,  and  so  avoided  women  lest 
they  should  fall  in  love  with  him.  He  suffered  from  a  whole  train  of 
hypochondriacal  symptoms,  and  these  were  eventually  traced  to  the 
presence  of  the  fraenum,  which  he  had  convinced  himself  was  an 
abnormality  and  necessarily  made  him  impotent.  When  he  was  reassured 
on  this  point,  he  rapidly  improved.  These  cases  are,  as  a  rule,  readily 
cured,  if  the  medical  attendant  gains  the  confidence  of  the  patient,  orders 
exercise,  and  treats  the  dyspepsia. 

In  the  middle-aged  and  elderly. — In  older  people  the  symptoms  are 
practically  infinite,  the  description  and  explanation  of  them  depending 
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upon  the  education  of  the  patient  and  upon  the  results  of  his  study  and 
introspection  of  his  condition. 

In  cases  of  the  general  type,  the  organic  sensations  may,  as  a  whole, 
be  exaggerated  or  they  may  be  dulled.  An  illustration  of  the  former  has 
been  referred  to  under  Hysteria.  In  another  variety,  the  patient,  who  is 
usually  of  the  male  sex,  is  continually  worrying  about  himself,  and  fearing 
that  some  function  is  not  working  in  quite  a  normal  manner.  He  looks 
upon  himself  as  a  "  case,"  and  studies  in  turn  his  pulse,  his  temperature, 
his  tongue,  and  his  bowels,  as  if  he  were  the  only  person  in  whom  they 
existed.  He  acts  as  if  it  would  be  little  short  of  a  miracle,  at  any  rate  in 
him,  should  they  all  act  normally  at  the  same  time,  even  imder  his 
personal  supervision.  These  cases,  when  of  moderate  severity,  constitute 
the  most  common,  and  also  the  mildest,  variety  of  the  disorder,  and  they 
usually  occur  amongst  ordinary  male  club-patients  gr  hospital  out-patients. 
Most  of  these  patients  suffer  from  a  moderate  amount  of  dyspepsia,  and 
they  never  attempt  the  prescribed  dietary  treatment,  but  expect  the 
medicine  given  them  to  at  once  cui'e  them.  A  sharp  purge  may  improve 
them  for  a  day  or  two,  but  they  soon  drift  into  their  ordinary  condition, 
owing  to  the  settled  conviction  that  there  is  really  something  seriously 
the  matter  with  them,  and  then  they  try  either  the  same  or  another 
doctor. 

In  the  cases  where  the  organic  sensations  as  a  whole  are  dulled,  the 
patient  feels  as  if  his  whole  body  were  dead,  or  as  if  he  had  no  limbs,  or 
no  contents  in  his  abdominal  cavity  or  his  head.  He  does  not,  as  a  rule, 
worry  about  this,  except  in  so  far  that  he  either  wants  burying,  as  he 
considers  he  is  dead,  or  he  refuses  food  because  he  has  no  mechanism  for 
its  digestion.  It  is  needless  to  say  that  the  majority  of  the  cases  of  this 
type  are  under  asylum  treatment. 

In  the  cases  where  the  seat  of  trouble  is  the  head,  the  patient  may 
complain  in  all  seriousness  that  his  brain  is  softened,  and  that  he  can  feel 
its  parts  rolling  about  when  he  shakes  his  head,  or  may  say  that  his  brain 
is  enlarged  or  shrunken.  He  describes  the  most  extraordinary  symptoms, 
and  it  only  requires  a  step  further  for  him  to  state  that  he  has  an  electric 
machine,  or  some  other  object,  inside  it.  This  type  of  patient  is  always 
worrying  about  his  brain,  and  is  constantly  trying  different  doctors  and 
different  treatments,  and,  owing  to  some  fixed  delusion,  is  frequently 
certified  as  insane,  and  sent  to  an  asylum.  In  those  cases  where  a  group 
of  visceral  senmtions  are  abnormally  interpreted,  the  patients  may 
constantly  complain  about  their  throats,  and  be  firmly  convinced  that  they 
suffer  from  serious  organic  disease,  which  is  not  diagnosed,  solely  owing  to 
absence  of  skill  on  the  part  of  the  different  specialists  they  consult. 
Others  again  complain  of  an  obstruction  in  their  oesophagus,  or  in  their  lower 
bowel,  or  of  some  serious  disorder  of  some  part  of  their  intestinal  tract. 
The  descriptions  given  by  the  patients  of  the  various  symptoms  from 
which  they  suffer  are  occasionally  rather  curious.  They  feel  their  food 
falling  from  their  throat  into  their  abdominal  cavity,  or  they  can  recognise 
lumps  of  food  circulating  in  their  veins,  or  they,  shortly  after  eating, 
cough  their  meal  up,  in  which  case  it  does  them  no  good,  and  consequently 
might  just  as  well  not  be  eaten.  Again  they  will  state  quite  seriously 
that  their  sputum  comes  from  their  liver,  that  their  blood  does  not 
circulate,  or  that  they  are  in  feeble  health,  because  all  their  blood  passes 
out  in  their  urine  (urates).  In  most  of  these  cases  the  apparent  absurdity 
is  really  due  to  ignorance  of  anatomy  and  physiology,  and  is  often  a 
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carefully  thought  out  explanation,  which,  if  the  patient  is  not  to  go  else- 
where, should  be  treated  with,  at  any  rate,  apparent  seriousness. 

The  varieties  in  which  the  reproductive  organs  are  considered  to  be  at 
fault  occur  more  frequently  in  women,  and  the  uterus  or  the  ovaries  are 
the  organs  complained  of.  The  genital  cases  in  men  usually  occur,  as  has 
already  been  stated,  in  youth  or  early  middle  age. 

Treatment. — All  these  cases  are  intractable  and  rarely  curable; 
no  method  of  treatment  is  satisfactory,  and  if  they  are  well-to-do  patients, 
their  medical  attendant  more  than  earns  his  money,  owing  to  the  long 
visits  they  expect,  and  the  tedious  reiteration  of  their  symptoms  to  which 
he  is  required  to  patiently  listen.  As  will  have  been  understood  from  the 
above  description,  only  the  more  serious  cases  and  also  the  poorer  classes 
of  patients  pass  into  asylums,  as  the  worst  that  can  be  said  of  them  is,  that 
they  are  a  nuisance  to  every  one  with  whom  they  come  into  contact, 
owing  to  the  fact  that  they  are  constantly  endeavouring  to  find  excuses 
for  detailing  their  symptoms  to,  and  for  drawing  on  the  sympathy  of,  all 
who  will  listen  to  them. 

F.  W.  MOTT. 
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areata,  ii.  396. 
Alveolar  abscess,  i.  631. 

Amaurosis,  ii.  506,   507,  508,  509,  510,  511, 
640,  665,  6S5,  729,  730,  755,  852.    See 
also  Blindness. 
Amaurotic  family  idiocy,  ii.  729. 
Amblyopia.     See  Amaurosis,  Blindness. 
Amnesia,  ii.  661,  719,  771. 
Aracela  coli,  i.  266,  527,  528. 

dysenteric,  i.  262,  771. 
Am]}Mstomv.m  Jioraimim,  i.  541. 
Amphitricha,  i.  45. 

Amphoric   breathing,    i.    690 ;    ii.  249,    277, 
281. 
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Amyloid  degeneration,  i.  6,  9,  335,  340,  408, 

409,  786  ;  ii.  341. 
Amyotrophic  lateral  sclerosis,  ii.  625. 
Anaemia,  ii.  6. 
acute,  ii.  7. 

in  bone  disease,  ii.  14,  15. 
iothriocephalus,  i.  537  ;  ii.  14. 
in  Bright's  disease,  ii.  323,  330. 
cerebral,  ii.  707. 
chlorotic,  ii.  8. 

in  chronic  valvular  disease,  ii.  84. 
in  diphtheria,  i.  20.'). 
in  gastric  disease,  ii.  14,  15. 
in  haemophilia,  ii.  28. 
infantum  pseudo-leukaemica,  ii.  37. 
leukemic,  ii.  32. 
lymphatica,  ii.  34. 
in  malaria,  i.  302,  309. 
in  mercurial  poisoning,  i.  595. 
in  myxcedema,  ii.  41. 
pernicious,  ii.  13. 

bone  marroAV  in,  ii.  15. 

diarrhoea  in,  ii.  16. 

dyspepsia  in,  ii.  16. 

dyspncea  in,  ii.  15. 

haemorrhages  in,  ii.  15,  16. 

heart  in,  ii.  15. 

oedema  in,  ii.  15. 

pigmentation  in,  ii.  15, 

pyrexia  in,  ii.  16. 

urine  in,  ii.  16. 
primary,  ii.  7. 
progressive,  ii.  13. 
pseudo-leuksemic,  ii.  35,  36. 
purpuric,  ii.  25,  26. 
in  rheumatism,  i.  474,  477. 
in  rickets,  i.  496. 
scorbutic,  ii.  22. 
secondary,  ii.  7. 
spinal  cord  in,  ii.  15. 
splenic,  ii.  36. 

bone  marrow  in,  ii.  37. 

haemorrhages  in,  ii.  37. 

liver  in,  ii.  37. 

spleen  in,  ii.  37. 
in  syphilis,  i.  324. 
Anaerobes,  i.  47. 

Anaesthesia,  i.  210,   235,  286,   325,  447,  581, 
601  ;  ii.  579,   592,  594,   597,  603,  607, 
613,  614,  616,  617,  639,  652,  753,  754, 
755,    842,     851.       See    also    Nerves, 
paralysis  of. 
cutaneous,  ii.  482. 
dolorosa,  ii.  571,  614. 
Anasarca.     See  Dropsy,  QJdema. 
Anatomical  tubercle,  i.  441. 
Aneurysm,  ii.  168. 
aortic,  ii.  168. 

haemorrhage  in,  ii.  171. 

heart  in,  ii.  171. 

physical  signs  of,  ii.  169. 

pressure,  symptoms  of,  ii.  170. 

pulse  in,  ii.  171. 

rupture  of,  ii.  171. 

tracheal  tugging  in,  ii.  169. 
cardiac,  ii.  110,  119. 
of  cerebral  arteries,  ii.  165,  709,  716. 
of  hepatic  artery,  i.  769. 
miliary,  ii.  168,  219,  711. 
of  pulmonary  ai-tery,  i.  407  ;  ii.  219. 
Angina  pectoris,  ii.  153,  547. 


Angina  pectoris, in  aortic  disease,ii.  89, 156, 157. 

in  cardiac  asthma,  ii.  161. 

in  constitutional  disease,  ii.  154. 

coronary  arteries  in,  ii.  155,  156. 

functional,  ii.  153,  157. 

in  gout,  i.  465. 

heart  in,  ii.  155,  156,  157. 

in  hysteria,  ii.  153,  157,  856. 

neurosal,  ii.  157. 

organic,  ii.  153,  158. 

pain  in,  ii.  156. 

praecordial  oppression  in,  ii.  156,  157. 

reflex,  ii.  157. 

toxic,  ii.  157. 
Angiokeratoma,  ii.  472. 
Angioma.     See  Naevus. 

infective,  ii.  471. 
Angioneurotic  oedema,  ii.  837,  844. 
Anguillula  stercoralis,  i.  557. 
Animal  parasites,  i.  527. 
Ankle-clonus,  ii.  614,  628,  632,  648,  755. 
Ankylostommn  duodenale,  i.  547. 
Annuloida,  i.  532. 
Annulus  migrans,  i.  635. 
Anopheles,  i.  295,  297. 
Anorexia  nervosa,  ii.  857. 
Anosmia,  ii.  505,  535,  640. 
Anthracosis,  ii.  242,  243,  244. 
Anthrax,  i.  453. 

bacillus  of,  i.  453. 

external  form  of,  i.  455. 

intestinal  form  of,  i.  455,  456. 

local  ojdema  in,  i.  455. 

lungs  in,  i.  454. 

lymphatic  glands  in,  i.  454. 

malignant  pustule  in,  i.  454,  455. 

pulmonary  form  of,  i.  455,  456. 

serous  effusions  in,  i.  454. 
Antibacterial  serum,  i.  70,  73,  78,  79. 

substances,  i.  75,  76,  77. 
Anticholeraic  vaccination,  i.  98. 
Antiphthisin,  i.  432. 
Antipneumotoxine,  i.  228. 
Antipyrine,  eruption  from,  ii.  436. 
Antistreptococcus  serum,  i.  84,  85. 
Antitoxic  serum,  i.  70,  74. 
inoculation  with,  i.  99. 
reaction  of,  i.  78,  79. 
specificity  of,  i.  75. 

substances,  i.  76,  77,  79,  81. 
Antitoxines,  curative  action  of,  i.  81. 

diphtheria,  i.  84,  85,  215. 

protective  action  of,  i.  81. 

specificity  of,  i.  82. 

tetanus,  i.  84,  85,  248. 
Antivenin,  i.  461. 
Antrum,  suppuration  in,  ii.  183. 
Anvil-sound,  ii.  277. 
Aorta,  acute  inflammation  of,  ii.  167. 

anem-ysm  of,  ii.  166,  168. 

atheroma  of,  ii.  166. 
Aortic  incompetence,  ii.  91,  94. 

capillary  pulse  in,  ii.  92. 

cardiac  dilatation  in,  ii.  91. 
hypertrophy  in,  ii.  91. 

coronary  arteries  in,  ii.  91. 

dilatation  of  aorta  in,  ii.  91. 
orifice  in,  ii.  91. 

lesions  of  valve  in,  ii.  91. 

physical  signs  of,  ii.  92. 

pulse  in,  ii.  92. 
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Aortic  obstruction,  ii.  88,  94. 

cardiac  dilatation  in,  ii,  89. 
hypertrophy  in,  ii.  89. 

coronary  arteries  in,  ii.  88. 

lesions  of  valve  in,  ii.  88. 

pain  in,  ii.  89. 

physical  signs  of,  ii.  89 

pulse  in,  ii,  89. 

sclerosis  of  aorta  in,  ii.  88. 
Aphasia,  ii.  768. 

localisation  of  lesion  in,  ii,  773. 

motor,  ii.  768,  770. 

sensory,  ii.  768. 

toxic,  ii.  770. 

Tisual,  ii.  772. 
Aphonia,  i.  206,  400  ;  ii.  185,  187,  188,  190, 

191,  550,  856. 
Aphthongia,  ii.  559. 
Aphthous  stomatitis,  i,  630. 
Aplasia,  i.  11. 

Apoplexy,  cerebral,  ii.  709.     See  also  Brain 
hajmorrhage. 

heat,  i.  522. 

imlmonary,  ii.  83,  95,  99,  217. 
Appendicitis,  i.  735. 

abdominal  tenderness  in,  i.  738,  741, 

catarrhal,  i.  735. 
chronic,  i.  736. 

complications  of,  i.  742. 

constipation  in,  i.  738. 

infective,  i.  737. 

micturition  in,  i.  738,  743. 

pain  in,  i.  738,  743. 

peritonitis  in,  i.  737,  738,  742,  743. 

perityphlitic  abscess  in,  i.  738,  741. 

physical  signs  of,  i.  739,  741. 

pyrexia  in,  i.  739,  742,  743. 

recurrent,  i.  740. 

ulcerative,  i.  736. 

vomiting  in,  i.  738,  743. 
Appendix.     See  Vermiform  Appendix. 
Arachnoid,    inflammation    of.       See    Lepto- 
meningitis, Meningitis. 
Aran-Duchenne  paralysis,  i.  571. 
Area  Celsi,  ii.  396. 

Argyll-Kobertson  symptom,  ii.  522,  748. 
Argyria,  ii.  449. 
Arm-paralysis,  ii.  569. 
Arsenic  poisoning,  i.  579. 

chronic,  i.  583. 

collapse  in,  i.  582. 

convulsions  in,  i.  582. 

cramps  in,  i.  582. 

diarrhoea  in,  i.  582. 

intestine  in,  i.  581. 

kidneys  in,  i.  581. 

liver  in,  i.  581. 

muscles  in,  i.  581,  582. 

nerves  in,  i.  581,  582. 

pain  in,  i.  582. 

paralysis  in,  i.  582. 

skin  in,  ii.  436,  449. 

sources  of,  i.  580. 

stomach  in,  i.  581. 

spinal  cord  in,  i.  581. 

urine  in,  i.  581,  582,  583. 

vomiting  in,  i.  582,  583. 
Arteries,  ii.  162. 

abnormalities  of,  ii.  163. 

acute  inflammation  of,  ii.  167. 

aneurysm  of.     See  Aneurysm. 


Arteries,  atheroma  of,  ii.  164. 
calcareous  infiltration  of,  ii.  168. 
cerebral,  ii.  655,  661,  718,  737,  739,740,759. 
embolism  of,  ii.  173. 
endarteritis  obliterans  of,  ii.  167. 
hypertrophy  of,  ii.  163. 
sclerosis  of,  ii.  163,  164. 
syphilis  of,  i.  336,  341  ;  ii.  740. 
thrombosis  of,  ii.  173. 
tubercle  of,  i.  388. 
Arterio-capillary  fibrosis,  ii.  176. 
Arterio-sclerosis,  ii.  163. 
Arteritis  deformans,  ii.  166. 
Arthritic  muscular  atrophy,  ii.  774. 
Arthritis  deformans,  i.  481,  485. 
gonorrhceal,  i.  317. 
gouty,  i.  464. 
pernicious,  i.  481. 
rheumatic,  i.  474. 

rheumatoid.     See  Rheumatoid  Arthritis. 
syphilitic,  i.  324,  329,  330. 
Arthropathy,  hypertrophic  pulmonary,  ii.  49. 

tabetic,  ii.  641. 
Ascaris  lumhricoides,  i.  544. 

mystax,  i.  545. 
Ascending  paralysis^  acute,  ii.  600, 
Ascites,  i.  818,  822. 

in  cardiac  disease,  i.  84,  99, 105, 107, 129,818, 

chylous,  i.  819  ;  ii.  176. 

fluid  in,  i.  818,  819, 

in  hepatic  disease,  i.  776,  782,  784. 

in  hydrtemia,  i.  818. 

micro-organisms  in,  i.  819, 

from  obstruction  of  lymphatics,  i,  818, 

in  peritoneal  disease,  i.  396,  810,  812,  817, 

818. 
physical  signs  of,  i.  820. 
in  portal  obsti'uction,  i.  818, 
in  pulmonary  disease,  i.  818, 
of  young  women,  i.  819. 
Asphyxia,  local,  ii.  841,  842. 
Aspiration  pneumonia,  ii,  231,  236. 
Astasia,  ii.  665,  855. 
Asteatosis,  ii.  376. 
Asthma,  bronchial,  ii.  203. 
catarrh  in,  ii.  204. 
Charcot's  crystals  in,  ii.  204, 
Curschmann's  spirals  in,  ii,  204. 
cyanosis  in,  ii,  205, 
dyspncea  in,  ii.  204. 
expectoration  in,  ii.  205, 
heart  in,  ii,  204. 
humid,  ii.  205. 
influence  of  constitutional  disease  in,  ii. 

203. 
leucocytes  of  blood  in,  ii.  204 
lung  changes  in,  ii.  204. 
physical  signs  of,  ii.  205. 
reflex,  ii.  203, 

spasm  of  bronchi  in,  ii.  203,  204. 
cardiac.     See  Cardiac  Asthma, 
Ataxic  paraplegia,  ii.  647, 
reflexes  in,  ii,  648. 
spinal  cord  in,  ii,  647. 
Ataxv,  ii,  498,  541,  578,  579,   638,   645,   647, 
665,  702,  735,  736,  753, 
Friedreich's,  ii.  645, 
hereditary,  ii.  645. 

cerebellar,  ii.  645,  646, 
deformities  in,  ii.  646. 
gait  in,  ii  646. 
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Ataxy,  hereditary,  reflexes  in,  ii.  646. 
speech  in,  ii.  646. 
spinal  cord  in,  ii.  645. 

locomotor,  ii.  634. 
Atelectasis,  ii.  230. 
Atheroma,  ii.  164. 
Athetosis,  ii.  725,  727,  729. 
Atoxines,  i.  76,  77,  82. 
Atrophic  paralysis,  acute,  ii.  619, 

spinal  paralysis,  ii.  619. 
Atrophy,  i.  11. 

acute  yellow,  i.  753. 

pigmentary,  i.  17. 
Atropine  poisoning,  i.  618. 
Attenuation  of  bacteria,  i.  70. 

of  virus,  i.  98. 
Auditory  nerve.     See  Nerve,  Eighth. 

tract,  lesions  of,  ii.  541. 
Aura,  ii.  801,  859. 
Auto-intoxication,  i.  89. 

Bacilltjeia,  ii.  302. 
Bacillus  or  bacilli,  i.  44. 
acidi  lactici,  i.  698. 
aerogenes  capsulatus,  ii.  64. 
anthracis,  i.  453. 
of  avian  tuberculosis,  i.  357. 
botulinus,  ii.  758. 
hutyricus,  i.  698. 
of  cholera,  i.  256. 
coU  commvnis,  i.  120,  124,  221,  262,  707, 

735,_  737,  771. 
comma,  i.  256. 
diphtherias,  i.  200. 
of  Eberth,  i.  119,  123,  124,  135. 
endocarditiclis  griseus,  ii.  72. 
enteritidis,  i.  120. 
flagellation  of,  i.  45. 
fc&tidus,  ii.  180. 
Friedlander's,  i.  227. 
of  glanders,  i.  457. 
Hofmanu's,  i.  201. 
icteroides,  i.  279. 
immobilis  etfcetidus,  ii.  72. 
infiioemse,  i.  190. 
involution  of,  i.  45. 
Klebs-Lofiler,  i.  201. 
leprse,  i.  444. 
mallei,  i.  456. 
pestis,  i.  251. 
pleomorphism  of,  1.  45. 
pneumoniae,  i.  226,  227. 
pseudo-diphtheria,  L  201. 
pyocyaneun,  i.  26. 
of  smallpox,  i.  148. 
smegma,  i.  435. 
sporulation  of,  i.  45. 
of  tetanus,  i.  246. 
tuberculosis,  i.  349,  353  ;  ii.  257. 

agglutination  of,  i.  371. 

chemical  constitution  of,  i.  359. 

distribution  in  body,  i.  360. 

in  excretions,  i.  360. 

influence  of  surroundings  on,  i.  357. 

inoculation  with,  i.  361. 

modes  of  infection  by,  i.  361. 

natural  history  of,  i.  355. 

outside  the  body,  i.  360. 

relation  of  tuberculous  lesions  to,  i.  369. 

in  secretions,  i.  360,  434. 

staining  of,  i.  354,  355,  369. 


Bacillus  or  bacilli,  tuberculosis,  in  urine,  ii.  302. 
variation  in,  i.  354. 
typhosus,  i.  119,  123,  124,  135. 
in  urine,  ii.  302. 
variation  in,  i.  46. 
Bacterial  fermentation  in  stomach,  i.  698. 
infection.     See  Bacteria,  Infection, 
intoxication,  i.  31,  87,  88. 
Bacterium  or  bacteria,  i.  53. 

action  of  antibacterial  serum  on,  1.  78. 
aerobic,  i.  47. 
agglutination  of,  i.  79. 
anserobic,  i.  47. 
attenuation  of,  i.  70. 
classification  of,  i.  44. 
enzymes  from,  i.  50. 
fermentation  by,  i.  49. 
foetidum,  ii.  386. 
hsemic  infection  by,  i.  55. 
infection  by,  i.  53. 
intoxication  by,  i.  55. 
involution  in,  i.  45. 
local  action  of,  i.  55,  65. 
mechanical  action  of,  i.  56. 
mixed  action  of,  i.  58. 
nitrification  by,  i.  49. 
non-pathogenetic,  i.  53. 
oxygen-requirement  of,  i.  47. 
parasitic,  i.  53,  62,  63. 
pathogenetic,  i.  53. 
pleomorphism  in,  i.  45. 
products  of,  i.  48,  52. 
putrefaction  by,  i.  49. 
pyogenetic,  i.  25. 
saprophytic,  i.  53,  63. 
toxines  of,  i.  51,  52,  55,  56. 
variation  in,  i.  45,  48,  54. 
virulence  of,  i.  58. 
vital  manifestations  of,  i.  48. 
requirements  of,  i.  46. 
Balantidium  coli,  i.  531. 
Basedow's  disease,  ii.  834. 
Basilar  aneurysm,  ii.  716. 
Belladonna  eruption,  ii.  436. 
Bell-sound,  i.  417,  690,  701  ;  ii.  277. 
Beriberi,  i.  283  ;  ii.  582. 
Bile  ducts,  carcinoma  of,  i.  784. 
catarrh  of,  i.  752. 
obstruction   of,    i.    748,    749,    752,   755, 

781. 
spasm  of,  i.  749. 
pigmentation,  i.  17. 
Bilharzia  hmmatobia,  i.  542,  544. 
Biliary  calculus.     See  Gallstones, 
colic,  i.  760. 

abdominal  muscles  in,  i.  760. 
jaundice  in,  i.  760. 
liver  in,  i.  760. 
pain  in,  i.  760. 
pyrexia  in,  i.  761. 
stools  in,  i.  761. 
fistula,  i.  764. 
Bilious  remittent  fever,  i.  118. 
Blackwater  fever,  i.  308. 
Bladder,  tubercle  of,  i.  434. 
Blastomycetic  dermatitis,  ii.  490. 
Bleeders,  ii.  27. 
Blepharospasm,  ii.  533. 

Blindness,  i.  152,  446,  512,  572,  578  ;  ii.  7, 
323,  328,  330,  338,  572,  619,  740,  842. 
See  also  Amaurosis. 
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Blood,  ii.  1,  30. 
in  asthma,  ii.  204. 
bile  acids  in,  i.  750,  751. 

pigment  in,  i.  750. 
Charcot's  ciystals  in,  ii.  32. 
in  chlorosis,  ii.  9,  10,  11. 
in  chronic  valvular  disease,  ii.  84, 
in  congenital  heart  disease,  ii.  136. 
corpuscles,  nucleated  red,  ii.  4,  6,  10,  16, 

32. 
in  diabetes,  i.  511. 
haemoglobin  of,  ii.  4,  8. 
in  haemophilia,  ii.  28. 
influence  of  high  altitude  on,  ii.  3. 
leucocytes  of,  i.  22  ;  ii.  4. 

antitoxic  power  of,  i.  66,  67,  76. 
eosinophile,  ii.  432  ;  i.  22,  234,  553. 
in  inflammation,  i.  20,  21,  22,  24,  30. 
in  leukaemia,  ii.  32. 
mononuclear,  ii.  4. 
in  pernicious  anaemia,  ii.  16. 
polynuclear,  i.  22 ;  ii.  4. 
in  scurvy,  ii.  22. 
in  leukaemia,  ii.  31,  32. 
lymphocytes  of,  ii.  4. 
melanin  in,  ii.  6. 
microcytes  of,  ii.  4. 
myelocytes  in,  ii.  32. 
in  myxoedema,  ii.  41. 
parasites  of,  i.  290,  542,  557,  561. 
in  pernicious  anaemia,  iL  16. 
poikilocytes  in,  ii.  4. 
in  pseudo- leukaemia,  ii.  35. 
regeneration  of,  ii.  6,  7. 
in  scurvy,  ii.  22. 
in  splenic  anaemia,  ii.  37. 
sugar  in,  i.  511. 
urates  in,  i.  461,  466,  574. 
Blood  vessels.     See  Arteries,   Veins,   Capil- 
laries. 
Boil,  ii.  419. 
blind,  ii.  420. 
endemic,  ii.  372. 
Bone  marrow  after  hemorrhage,  ii.  6. 
in  lead  poisoning,  i.  568. 
in  leukaemia,  ii.  31,  33. 
in  malaria,  i.  302. 
in  pernicious  anaemia,  ii.  15. 
in  scurvy,  21. 
in  splenic  anaemia,  ii.  37. 
Bones  in  acromegaly,  ii.  48. 
brittleness  of,  i.  503. 
in  infantile  paralysis,  ii.  622. 
in  locomotor  ataxy,  ii.  641. 
in  osteomalacia,  i.  504. 
in  phosphorus  poisoning,  i.  587,  589. 
in  rheumatoid  arthritis,  i.  482,  484. 
iu  rickets,  i.  491,  493,  495,  497,  498. 
in  syphilis,  i.  324,  329,  330. 
in  typhoid  fever,  i.  134, 
Borax,  eruption  from,  ii.  436. 
Bothriocephalus  anaemia,  i.  537  ;  ii.  14. 
lattis,  i.  535. 
ma/nsoni,  i.  537. 
Botulism,  i.  611. 

j8-oxybutyric  acid,  i.  511,  513  ;  ii.  287. 
Brachial  neuritis.     See  Neuritis. 
Brachialgia,  ii.  787. 
Bradycardia,  ii.  147. 
Brain,  ii.  655. 
abscess.     See  Cerebral  Abscess. 


Brain,  agenesis  of,  ii.  728,  730. 
anaemia  of,  ii.  707. 

convulsions  in,  ii.  708. 
loss  of  consciousness  in,  ii.  708. 
pallor  in,  ii.  708. 
pulse  in,  ii.  708. 
pupils  in,  ii.  708,  709. 
subjective  sensations  in,  ii.  708. 
sweating  in,  ii.  708, 
aneurysm  of,  ii.  709,  716. 
convulsions  in,  ii.  716, 
headache  in,  ii.  716. 
local  symptoms  in,  ii.  716. 
mental  symptoms  in,  ii.  716. 
paralyses  in,  ii.  716. 
vertigo  in,  ii.  716. 
vomiting  in,  ii.  716. 
angioma  of,  ii.  732. 
arteries  of,  ii.  655,  661,  759. 
atrophy  of,  ii.  726,  745. 
carcinoma  of,  ii.  732. 
cholesteatoma  of,  ii.  732, 
choroid  cysts  of,  ii.  732. 
collateral  circulation  in,  ii.  657. 
cortical  lesions  of,  ii.  499,  506,  661. 
cysticercus  of,  ii.  732. 
cysts  of,  ii.  726. 
dermoid  of,  ii.  732. 

diagnosis  of  haemorrhage  into  ventricles  of, 
ii.  664. 
of  lesions  of  basal  ganglia  of,  ii.  663. 
of  centrum  ovale,  ii.  661. 
of  cerebellum  of,  ii.  665, 
of  corpora  quadrigemina  of,  ii.  665. 
of  cortex  of,  ii.  661. 
of  crura  of,  ii,  666, 
of  internal  capsule  of,  ii,  663. 
of  medulla  of,  ii.  668. 
of  optic  thalamus  of,  ii.  664. 
of  pons  Varolii  of,  ii.  666. 
of  visual  paths  in,  ii.  665. 
dropsy  of,  ii.  686. 
embolism  of,  ii.  717. 
fever,  i.  109. 
functions  of,  ii.  659. 
glioma  of,  ii.  731. 
gumma  of,  i.  341  ;  ii.  738,  739, 
haemorrhage  into,  ii.  709,  760. 
aphasia  in,  ii.  712. 
bed-sores  in,  ii.  713. 
in  blood  diseases,  ii.  710. 
blood  vessels  in,  ii.  709,  710. 
in  cerebral  tumour,  ii.  710. 
coma  in,  ii.  712. 
convulsions  in,  ii.  712. 
in  gout,  i.  465,  466. 

hemiplegia  in,  ii.  712.     See  also  Hemi- 
plegia, 
in  mental  disease,  ii.  710. 
pneumonia  in,  ii,  713. 
pulse  in,  ii.  712. 
pupils  in,  ii.  712. 
reflexes  in,  ii.  712. 
in  renal  disease,  ii.  331,  338. 
respiration  in,  ii.  712. 
seats  of,  ii.  710,  711. 
in  specific  fevers,  ii.  710. 
sphincters  in,  ii.  712,  713, 
temperature  in,  ii.  713, 
unconsciousness  in,  ii,  712, 
hydatid  of,  ii,  732. 
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Brain,  liyperfemia  of,  ii.  706. 

in  epilepsy,  ii.  706. 

headache  in,  ii.  707. 

in  heart  disease,  ii.  706. 

in  lung  disease,  ii.  706. 

mental  irritability  in,  ii.  707. 

in  venous  obstruction,  ii.  706. 

vertigo  in,  ii.  707. 
inflammation  of.     See,  Encephalitis, 
localisation  of  function  in,  ii.  659. 
membranes      of.       See      Pachymeningitis, 

Leptomeningitis,  Meningitis. 
in  myxoedema,  ii.  39. 
parasites  of,  i.  535,  541. 
pituitary  tumours  of,  ii.  732. 
psammoma  of,  ii.  732. 
regional  diagnosis  of  lesions  of,  ii.  661. 
sarcoma  of,  ii.  732. 
sclerosis  of,  ii.  726,  728,  752. 
softening  of,  ii.  7l7,  726,  760, 

aphasia  in,  ii.  719. 

arteries  in,  ii.  718. 

coma  in,  ii.  719. 

consciousness  in,  ii.  719. 

convulsions  in,  ii.  719,  720. 

dementia  in,  ii.  720. 

embolic,  ii.  717. 

hemiplegia  in,  ii.   719.     See  also  Hemi- 
plegia. 

premonitory  symptoms  in,  ii.  719. 

pulse  in,  ii.  719. 

red,  ii.  693,  719. 

temperature  in,  ii.  719. 

thrombotic,  ii.  718. 

vomiting  in,  ii.  720. 

white,  ii.  719. 

yellow,  ii.  719. 
syphilis  of,  i.  340  ;  ii.  737. 

arteries  in,  ii.  737,  739,  740. 

convulsions  in,  ii.  740,  741. 

gumma  in,  ii.  738,  739. 

involvement  of  nerves  in,  ii.  741, 

meningitis  in,  ii.  738,  739,  740,  742. 

mental  derangement  in,    ii.    740,    741 
742. 

pain  in,  ii.  740,  741,  742. 

paralysis  in,  ii.  741,  742. 

pyrexia  in,  ii.  740,  742. 

spinal  symptoms  in,  ii.  742. 

syncope  in,  ii.  740. 

vertigo  in,  ii.  740,  741. 

visual  disorders  in,  ii.  740. 

vomiting  in,  ii.  740,  741,  742. 
thrombosis  of,  ii.  718. 
topographical  relations  of,  ii.  669. 
tubercle  of,  i.  443  ;  ii.  732 
tumours,  ii.  731. 

aphasia  in,  ii.  734,  735. 

apoplectic  fits  in,  ii.  733. 

ataxy  in,  ii.  735,  736. 

in  basal  ganglia,  ii.  735. 

at  base,  ii.  735. 

in  central  gyri,  ii.  734. 

in  cerebellum,  ii.  735. 

convulsions  in,  ii.  733,  734. 

in  corpora  quadrigemina,  ii.  736. 

in  crura  cerebri,  ii.  736. 

epileptiform  convulsions  in,  ii.  733,  734. 

focal  symptoms  in,  ii.  734. 

haemorrhage  in,  ii.  731,  733. 

headache  in,  ii.  732,  735. 


Brain  tumours,  hemiansesthesia  in,  ii.  735. 

hemianopsy  in,  ii.  735. 

in  hemispheres,  ii.  734. 

involvement  of  nerves  in,  ii.  735,  736. 

in  medulla,  ii.  736. 

mind-blindness  in,  ii.  735. 

optic  neuritis  in,  ii.  733,  735. 

paralysis  in,  ii.  734,  735,  736. 

in  parieto-occipital  region,  ii.  735. 

in  pons,  ii.  736. 

in  prefrontal  region,  ii.  734. 

l^sychieal  symptoms  in,  ii.  734,  735. 

pulse  in,  ii.  733,  735. 

syncope  in,  ii.  733. 

in  temporal  lobe,  ii.  735. 

vertigo  in,  ii.  733,  735. 

vomiting  in,  ii.  733,  735. 

wasting  in,  ii.  734. 

word-blindness  in,  ii.  735. 

word-deafness  in,  ii.  735. 
Branks,  i.  186. 
Breakbone  fever,  i.  278. 
Breast,  tubercle  of,  i.  433. 
Bright's  disease,  ii.  316. 
acute,  ii.  318. 

auEBmia  in,  ii.  323,  329,  330. 
cardiac  symptoms  in,  ii.  328. 
cardio-vascular  lesions  in,  ii.  323,  329. 
chronic,  ii.  326. 
classification  of,  ii.  316. 
dropsy  in,  ii.  322,  328,  329,  330. 
eye  symptoms  in,  ii.  328,  329. 
fever  in,  ii.  322. 

haemorrhage  in,  ii.  323,  329,  331. 
headache  in,  ii.  328,  329,  330. 
kidneys  in,  ii.  321,  327. 
pigmentation  in,  ii.  331. 
secondary  inflammations  in,  ii.    323,   329, 

331. 
skin  affections  in,  ii.  319,  331. 
suppression  of  urine  in,  ii.  323. 
uramia  in,  ii.  323,  328,  329,  330. 
urine  in,  ii.  322,  328,  329.  331. 
varieties  of,  ii.  317. 
wasting  in,  ii.  328,  329. 
Bromidrosis,  ii.  386. 
Bromine  eruptions,  ii.  436. 
Bronchi,  foreign  bodies  in,  ii.  211 
stenosis  of,  ii.  210. 
syphilis  of,  i.  338. 
tubercle  of,  i.  403. 
Bronchial  asthma.     See  Asthma. 

breathing,  i.   236,   405,  415  ;  ii.  239,   240, 

248,  252,  264,  265,  267,  277,  281. 
glands,  i.    180,    183,    203,    229,   339,    373, 
385,  386,  408  ;  ii.  33,  244,  245,  284. 
Bronchiectasis,  ii.  206,  248,  260. 
bronchial  lesions  in,  207. 
congenital,  ii.  207. 
cough  in,  ii.  208. 
dyspncea  in,  ii.  208. 
expectoration  in,  ii.  208, 
foetor  in,  ii.  208. 
in  gout,  i.  465. 
haemopty.sis,  in,  ii.  208. 
physical  signs  of,  ii,  208, 
pulmonary  lesions  in,  ii,  207 
Bronchitis,  ii.  192. 
acute,  ii.  192. 
bronchiectasis  in,  ii.  199. 
capillary,  ii.  196,  199. 
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Bronchitis,  chronic,  ii.  197. 

in  chronic  lung  disease,  ii.  19-3,  197. 

circulation  in,  ii.  194,  199. 

in  constitntional  diseases,  ii.  192,  197. 

cough  in,  ii.  193,  196,  198,  199. 

cyanosis  in,  ii.  194,  196,  200. 

dropsy  in,  ii.  200. 

dry,  ii.  198,  199. 

dyspncea  in,  ii.  199,  202. 

emphysema  in,  ii.  198,  199. 

expectoration  in,  ii.  194,  196,  199. 

fibrinous,  ii.  202. 

fcetid,  ii.  198,  199. 

hemoptysis  in,  ii.  202. 

in  heart  disease,  ii.  193,  197,  198. 

in  measles,  i.  167. 

moist,  ii.  198,  199. 

pain  in,  ii.  193. 

phj'sical  signs  of,  ii.  194,  196,  199. 

plastic,  ii.  202. 

pulmonary  collapse  in,  ii.  196. 
oedema  in,  ii.  194. 

respiration  in,  ii.  193,  194,  196. 

in  rickets,  i.  496. 

in  specific  fevers,  ii.  193,  196,  198. 

temperature  in,  ii.  193,  196,  200. 

in  tonsillitis,  i.  641. 

in  typhoid  fever,  i.  129. 

venous  congestion  in,  ii.  200. 

in  whooping  cough,  i.  183. 
Bronchophony,  i.  405  ;  ii.  208,  265. 
Broncho-pneumonia,  ii.  236. 

aspiration  in,  ii.  236. 

in  children,  ii.  236,  238. 

circulation  in,  ii.  238. 

complications  of,  ii.  240. 

cotigh  in,  ii.  238,  240. 

cyanosis  in,  ii.  238. 

in  diphtheria,  i.  206. 

dyspncea  in,  ii.  238,  239,  240. 

emaciation  in,  ii.  238. 

expectoration  in,  ii.  238,  240. 

gangrene  in,  ii.  240. 

histology  of,  ii.  238. 

in  influenza,  i.  193. 

lungs  in,  ii.  237. 

micro-organisms  in,  ii.  237. 

in  nervous  affections,  ii.  236. 

physical  signs  of,  ii.  239,  240. 

primary,  ii.  239. 

pyrexia  in,  ii.  238,  239,  240. 

in  rickets,  ii.  236. 

secondary,  ii.  236,  239. 

in  specific  fevers,  ii.  236. 
Bronchorrhcea,  ii.  199. 
Bruit  d'airain,  i.  417. 

de  diable,  ii.  11. 

de  galop,  ii.  129. 

de  pot  fele,  i.  416. 
Bubonic  plague,  i.  251. 
Bugs,  ii.  494. 

Bulbar  paralysis,  ii.  757.     See  also  Paralysis. 
Butyric  acid  fermentation,  i.  698. 

Cachexia  aqueuse,  i.  549. 

malarial,  i.  309. 

strumiytriva,  ii.  38. 
Caisson  disease,  ii.  602. 
Calcareous  concretions,  i.  14,  15. 

degeneration,  i.  14,  368. 

infiltration,  i.  14. 


Calculi,  i.  15. 

biliary.     See  Gallstones, 
nasal,  ii.  182. 

renal,  ii.  363.     See  also  Nephrolithiasis, 
alternating,  ii.  364. 
calcic  carbonate,  ii.  363,  364. 
cystin,  ii.  363. 
oxalic,  ii.  363,  364,  365. 
phosphatic,  ii.  363,  364. 
itratic,  ii.  364. 
uric  acid,  ii.  363,  364. 
salivary,  i.  636. 
Callosities,  ii.  443. 
Camp  fever,  i.  100. 
Canities,  ii.  393. 

Capillaries,  fatty  degeneration  of,  ii.  176. 
fibrosis  of,  ii.  176. 
pulsation  in,  ii.  176. 
spasm  of,  ii.  176. 
Capillary  pulse,  ii.  92,  176. 
Capsule  internal,  lesions  of,  ii.  663,  722   724. 
Carboluria,  ii.  297. 
Carbuncle,  ii.  419. 
Cardiac  asthma,  ii.  161. 

coronary  arteries  in,  ii.  162. 
dyspncea  in,  ii.  161. 
heart  in,  ii.  161. 
disease.     See  Heart. 

murmurs.     See  Murmurs. 
Cardio-thyroid  exophthalmos,  ii.  834 
Caseation,  i.  12. 
Casts,  bronchial,  ii.  202. 
intestinal,  i.  715. 
renal,  ii.  301,  328,  337,  342. 
Catalepsy,  ii.  861. 
Cataract,  i.  512,  520. 
Catarrh,  i.  23,  35,  39. 
Catarrhus  epidemicus,  i.  189. 
Cauda  equina,  growths  of,  ii.  617. 
Cavernous  breathing,  i.    416  ;    ii.    195,   196, 
199,  214,  216,  220,  225,  239,  240,  248, 
249,  264,  265. 
percussion  note,  i.  416. 
Centrum  ovale,  lesions  of,  ii.  661. 
Cerebellar  ataxy,  hereditary,  ii.  646. 
Cerebellum,  abscess  of,  ii.  702. 
arteries  of,  ii.  659. 
co-ordinating  function  of,  ii.  498. 
diagnosis  of  lesions  of,  ii.  665. 
tumour  of,  ii.  735. 
Cerebral  abscess,  ii.  697. 
coma  in,  ii.  701. 
delirium  in,  ii.  701. 
focal  symptoms  in,  ii.  701. 
frontal,  ii.  701. 
headache  in,  ii.  700. 
micro-organisms  in,  ii.  699 
in  motor  region,  ii.  707. 
occipital,  ii.  702. 
optic  neuritis  in,  ii.  701. 
pulmonal,  ii.  698. 
pulse  in,  ii.  701. 
respiration  in,  ii.  701. 
rigors  in,  ii.  701. 
temperature  in,  ii.  701. 
temporo-sphenoidal,  ii.  702. 
vomiting  in,  ii.  701. 
aneurysm,  ii.  165,  709,  716. 
arteries,  occlusion  of,  ii.  656,  661,  717,  759. 

atheroma  of,  ii.  165. 
embolism,  ii.  717. 
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Cerebral  thrombosis,  ii.  718. 
Cerebro-spinal  nieuiugitis,    i.  249.     See  also 
Meuiiigitis. 

bulbar  paralysis,  ii.  760. 
Cerebrum.     See  Brain. 
Cervical  glands,  i.  173,  176,  180,  183,  203, 

205,  219,  334,  384,  3S6. 
Cestoda,   1.    532.     See   also   Taenia,    Botlirio- 

eepJialii.s. 
Chalazion  cysts,  ii.  377. 
Chalicosis,  ii.  243,  244. 
Chancre,  syiohilitie,  i.  321  ;  ii.  461. 
Charbon.     See  Malignant  Pustule. 
Charcot-Marie  disease,  ii.  730. 
Charcot's  crystals,  ii.  32,  204. 

joint-disease,  ii.  641. 
Cheiropompholyx,  ii.  387. 
Chemiotaxis,  i.  22. 
Chest  in  emphysema,  ii.  225. 

in  naso-pharyngeal  obstruction,  ii.  184. 

in  phthisis,  i.  349,  417 

in  rickets,  i.  494,  497. 

in  tonsillitis,  i.  641. 
Cheyne-Stokes  breathing,  ii.  84,  114,  330,  375, 

669,  680,  685,  701,  713,  759. 
Chiasma,  optic,  ii.  507,  665,  741. 
Chickenpox,  i.  160. 
Chilblain,  ii.  404. 
Chloasma,  ii.  448. 
Chloral,  eruption  from,  ii.  437. 
Chloroma,  i.  17. 
Chlorosis,  ii.  8. 

anfemia  in,  ii.  10. 

blood  in,  ii.  9,  11. 

dyspepsia  in,  ii.  11. 

dyspncta  in,  ii.  11. 

Egyptian,  i.  549. 

febrile,  ii.  12. 

gastric  ulcer  in,  ii.  12. 

haemoglobin  in,  ii.  9,  11. 

heart  in,  ii.  10,  11. 

menstrual  disorders  in,  ii.  11. 

neuralgia,  ii.  12. 

cede:iia  in,  ii.  11. 
Choked  disc,  ii.  733. 
Cholera,  i.  255. 
Cholesterin,  i.  756. 
Clioluria,  ii.  296. 
Chorea,  ii.  809. 

adult,  ii.  817,  819. 

ataxy  in,  ii.  814. 

complications  of,  ii.  818. 

connection  with  pregnancy,  ii.  811. 
rheumatism,  ii.  810. 

electrical  reactions  in,  ii.  815. 

gi-avis,  ii.  817. 

heart  in,  ii.  812,  816, 

hereditary,  ii.  820. 

Huntingdon's,  ii.  817,  819. 

involuntary  movements  in,  iL  814,  817,  819, 
820. 

mental  condition  in,  ii.  815,  817,  820. 

paralytic,  ii.  817. 

paresis  in,  ii.  814,  815,  817. 

post-hemiplegic,  ii.  725,  727. 

senile,  ii.  817_,  819. 

varieties  of,  ii.  816. 
Choroid,  tubercle  of,  i.  374,  376. 
Chromidrosis,  ii.  387. 
Chylothorax,  ii.  273. 
Chylous  ascites,  ii  176. 


Chyluria,  i.  559,  560  ;  ii.  176,  301. 
Cicatrisation,  i.  29. 
Ciliary  muscle,  paralysis  of,  ii.  522. 
Cirrhosis,  i.  37,  38,  39,  40. 
Clarionet-player's  cramp,  ii.  830. 
Clavice2)S ;i)uri)urea,  i.  623. 
Clavus,  ii.  859. 
Claw-hand,  ii.  569. 
Cloudy  swelling,  i.  2. 
Coagulation  necrosis,  i.  12. 
Cocaine  poisoning,  i.  619. 
Cocci,  i.  44,  45. 
Coccidium,  i.  528. 
oviforme,  i.  529. 
Coko,  i.  287. 
Colic,  biliary,  i.  760. 
lead,  i.  563. 

intestinal.     See  Intestinal  Obstruction, 
renal,  ii.  366,  367. 
faintness  iu,  ii.  368. 
forms  of,  ii.  367. 
hyperesthesia  in,  ii.  367. 
micturition  in,  ii.  368. 
onset  of,  ii.  367,  368. 
pain  in,  ii.  367,  368. 
pyrexia  in,  ii.  368. 
urtemia  in,  ii.  368,  369. 
urine  in,  ii.  368. 
vomiting  in,  ii.  368. 
Colica  pictorum,  i.  563. 
Colitis,  mucous,  i.  714. 

constipation  in,  i.  715. 
pain  in,  i.  715. 
stools  in,  i.  715. 
idcerative,  i.  716. 
diarrhoea  in,  i.  717. 
haemorrhage  in,  i.  7l7. 
pain  in,  i.  717. 
wasting  iu,  i.  717. 
Colles's  law,  i.  80,  319, 
ColHdine,  i.  611. 
Colloid  degeneration,  i.  10. 
of  skin,  ii.  453. 
milium,  ii.  453. 
Coma,  ii.  831. 

alcoholic,  i.  598  ;  ii.  832. 
in  cerebral  haemorrhage,  ii.  833. 
diabetic,  i.  512. 
in  fracture  of  skull,  ii.  833. 
in  narcotic  poisoning,  ii.  832. 
in  organic  brain  disease,  ii.  833. 
paralysis  in,  ii.  831. 
post-epileptic,  ii.  832. 
respiration  in,  ii.  831. 
from  sunstroke,  ii.  833. 
urasmic,  ii.  832. 
vigil,  i.  108,  175. 
Comedones,  ii.  377. 
Comma  bacillus,  i.  256. 
Concretions,  i.  14,  15. 
Condyloma,  ii.  462. 
Conjugate  deviation  of  eyes,  ii.  516,  664,  667, 

712. 
Constipation,  i.  731. 
in  aufemia,  i.  731. 
in  central  nervous  disease,  i.  731. 
condition  of  bowel  in,  i.  732. 
in  diabetes,  i.  731. 
in  dyspepsia,  i.  731. 
fffical  impaction  in,  i.  733. 
headache  in,  732. 
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Constipation,  mental  symptoms  in,  i.  732. 

physical  signs  of,  i.  733. 

pressure  ertects  of,  i.  732. 
Consumption.     See  Phthisis.  . 
Contagion,  i.  62. 

direct,  i.  62,  63. 

indirect,  i.  62,  63. 
Contractures,  ii.  594,  616,  663,  724,  727,  854. 
Convulsive  disorders.     See  Eclampsia. 
Copaiba  eriiption,  ii.  437. 
Cor  adiposum,  ii.  112. 
Cornet-player's  cramp,  ii.  830. 
Corns,  ii.  443. 
Coronary  arteries,  ii.  77,  89,  91,  113,  119,  133, 

150,  155,   156,  162,  166. 
Corpora    quadrigemina,    lesions   of,    ii.    665, 

736. 
Coryza,  ii.  177,  178, 
Cowpox,  i.  157. 
Coxa  vara,  i.  498. 
Cracked-pot  sound,  i.  416  ;  ii.  65. 
Cramp,  writer's,  ii.  829. 
Craniotabes,  i.  494. 
Crateriform  ulcer,  ii.  476. 
Crepitatio  redux,  i.  236. 

Crepitations,  i.  236,   375,    415  ;  ii.   195,   196, 
199,  214,  216,  220,  225,  239,  240,  248, 
264. 
Cretinism,  ii.  42. 
Crises,  visceral,  ii.  641. 
Croup,  ii.  186. 

diphtheritic,  i.  206. 

false,  ii.  185,  186. 
Crura  cerebri,  lesions  of,  ii.  666. 
Cry,  epileptic,  ii.  802. 

hydrocephalic,  i.  375  ;  ii.  679. 

hysterical,  ii.  858,  859. 
Crystal  pox,  i.  160. 
Cubebs  eruption,  ii.  437. 
Curschmann's  spirals,  ii.  204. 
Cyclop]  egia,  ii.  522. 
Cystadenoma,  epithelial,  ii.  473 
Cysticercus  ceUulosse,  i.  535  ;  ii.  494. 

racemostis,  i.  535. 
Cystinuria,  ii.  292. 
Cysts,  atheromatous,  ii.  377. 

dermoid,  ii.  377. 

hydatid,  i.  788. 

traumatic  epidermic,  ii.  377. 

Dariek's  disease,  ii.  451. 

Deafness,  i.  132,  325,  332;  ii.  628,  541,  543, 

640. 
Degeneration,  i.  1. 

amyloid,  i.  6. 

calcareous,  i.  14. 

cloud}',  i.  2. 

colloid,  i.  10. 

fatty,  i.  3,  5. 

hyaline,  i.  9. 

mucous,  i.  10. 

reaction  of,  i.  571,  582, 

vitreous,  i.  10. 

waxy,  i.  9. 
Delirium  cordis,  ii.  143. 

tremens,  i.  599. 
Deltoid  paralysis,  i.  571 ;  ii.  564. 
Dementia  paralytica,  ii.  743. 
Dengue,  i.  277. 
Dentition  in  rickets,  i.  493,  497. 

in  syphilis,  i.  331. 


Dermatalgia,  ii.  479. 
Dermatitis,  ii.  434. 
blastomycetic,  ii.  490. 
calorica,  ii.  434. 
capillitii  papillaris,  ii.  398. 
ficta,  ii.  435. 
gangraenosa,  i.  162. 
herpetiformis,  ii.  425. 
general  exfoliative,  ii.  433. 
medicamentosa,  ii,  435. 
repens,  ii.  417. 
traumatica,  ii.  434. 
venenata,  ii.  435. 
Dermatolysis,  ii.  469. 
Desquamation,   i.   151,   165,    173,   180,    272, 

278,  288. 
Diab^te  bronze,  i.  511,  514. 
Diabetes  decijjiens,  i.  514. 
experimental,  i.  505. 
gouty,  i.  465. 
insipidus,  i.  519. 

brain  in,  i.  518,  520. 
forms  of,  i.  520. 
kidneys  in,  i.  519. 
thirst  in,  i.  519. 
urine  in,  i.  520. 
mellitus,  i.  505. 
appetite  in,  i.  511. 
blood  in,  i.  508,  511. 
boils  in,  i.  511. 
brain  in,  i.  508. 
cataract  in,  i.  512. 
coma  in,  i.  512. 
cramps  in,  i.  509,  512. 
eye  affections  in,  i.  512. 
forms  of,  i.  513. 
gangrene  in,  i.  611. 
intermittent,  i.  514. 
kidneys  in,  i.  508,  510,  513. 
liver  in,  i.  507,  514. 
neuritis  in,  i.  512, 
pancreas  in,  i.  508,  509,  795. 
phthisis  in,  i.  509,  511. 
pruritus  in,  i,  511. 
skin  affections  in,  i.  511. 
thirst  in,  i.  509,  511. 
urine  in,  i.  510,  512,  613. 
wasting  in,  i.  510. 
phloridzin,  i.  506. 
Diacetic  acid,  i.  511,  513. 
Diaphragm,  paralvsis  of,  i.  211,  285  ;  ii.  170, 

560. 
Diarrhoea,   i.    126,   129,   223,   224,   258,   263, 
274,  307,  382,  582,  590,  595,  611,  622, 
659,    704,    706,    710,    712,    713,    717, 
815;  ii.  16,  33,  37,  75,  84,  330,  336. 
Diazo  reaction,  i.  131. 
Dietl's  crises,  ii.  306. 
Digitalin  poisoning,  i.  621. 
Diphtheria,  i.  197. 
anaemia  in,  205. 
antitoxine,  i.  84,  85, 
aphonia  in,  i.  206. 
asphyxia  in,  i.  206,  211. 
bacteriology  of,  i.  200. 
benign,  i.  204,  205,  206. 
cardiac  failure  in,  i.  208,  211. 
complications  and  sequelae  of,  i.  208. 
cough  in,  i.  206. 
cutaneous,  i.  207. 
dissemination  of,  i.  199. 
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Diphtheria,  dyspncRa  in,  i.  206. 

htemorrhagic,  i.  205,  211. 

heart  in,  i.  203,  208. 

incubation  period  of,  i.  204. 

laryngeal,  i.  206. 

latent,  i.  207. 

lungs  in,  i.  203,  206. 

lymphatic  glands  in,  i.  203,  205. 

malignant,  i.  204,  205. 

membrane  in,  i.  202,  204,  206. 

membranous  affections  resembling,  i.  202. 

mixed  infection  in,  i.  202. 

nasal,  i.  207. 

nerves  in,  i.  203. 

(Esophageal,  i.  207. 

onset  of,  i.  204. 

paralyses  in,  209. 

pneumonia  in,  i.  209. 

preventive  inoculation  against,  i.  99. 

prolonged,  i.  207. 

prostration  in,  1.  205. 

stridor  in,  i.  206. 

temperature  in,  1.  204,  205,  208. 

throat  in,  i.  202,  204,  205. 

urine  in,  i.  203,  211. 

vomiting  in,  i.  208. 
Diplegia,  infantile,  ii.  725,  728. 

amaurosis  in,  ii.  729,  730. 

athetosis  in,  ii.  729. 

brain  in,  ii.  728. 

disordered  movements  in,  ii.  729. 

hereditary,  ii.  729. 

mental  derangement  in,  ii.  729. 

muscular  atrophy  in,  ii.  729,  730. 

nystagmiis  in,  ii.  730. 

spastic  paralysis  in,  ii.  729,  730. . 

speech  in,  ii.  729,  730. 
Diplococcus,  i.  44. 

of  Frjinkel,  i.  227. 

intracellularis  ^meningitidis,  i.  249. 

pneumonice,  i.  191,  193,  226,  227,  233,  237 ; 
ii.  257. 
Diplopia,  ii.  514,  516,  517,  518,  695,  741,  756. 

crossed,  ii.  517. 

homonymous,  ii.  517. 
Dipsomania,  i.  601. 
Lis'pora  variolse.,  i.  148. 
Disseminated  sclerosis,  ii.  752. 
Distomum  conjunctum,  i.  540. 

crassum,  i.  540. 

heematobium,  i.  542. 

hepaticum,  1.  539. 

heterophyes,  i.  541. 

lanceolahcm,  i.  540. 

pulmonale,  i.  541. 

ringeri,  i.  541. 

sinense,  i.  540. 

wester manni,  i.  541. 
Diver's  paralysis,  ii.  602. 
Dochmius  cluodenalis,  i.  547. 
Dracuncuhis  mediiiensis,  i.  553. 
Dropsy,  cardiac,  ii.  61,  69,  83,  84,  85,  99,  105, 
107,  127,  128,  129,  200. 

renal,  ii.  309,  312,  322,  323,  329,  330,  337, 
338,  342,  346. 
Ductus  arteriosus,  persistent,  ii.  135,  137. 
Duodenum,  tubercle  of,  i.  330. 
Dura  mater,  hematoma  of,  ii.  597,  670. 

inflammation  of.     See  Meningitis,  Pachy- 
meningitis. 
Dysenteryj  i.  261. 


Dysentery,  abdominal  distension  in,  i.  263, 364. 
acute,  i.  263. 
catarrhal,  i.  263. 
chronic,  i.  264. 
diarrhcea  in,  i.  263,  264. 
gangrenous,  i.  263,  264. 
incubation  period  of,  i.  262. 
infectivity  of,  i.  262. 
intestine  in,  i.  263. 
liver  in,  i.  363. 
mesenteric  glands  in,  i.  263. 
microbes  in,  i.  262. 
stools  in,  i.  263,  264. 
tenesmus  in,  i.  263,  264. 
ulcerative,  i.  263,  264. 
vomiting  in,  i.  264. 
Dysidrosis,  i.  387. 

Dyspepsia.     See  Gastric  Indigestion, 
acid,  i.  655. 
atonic,  i.  655. 
flatulent,  i.  655. 
nervous,  i.  654,  661. 
flatulence  in,  i.  662. 

gastric  irritation  in,  i.  662.  • 

reflexes  in,  i.  662. 
secretion  in,  i.  662. 
hiccough  in,  i.  663. 
pain  in,  i.  662. 

stomach  movements  in,  i.  662. 
vomiting  in,  i.  663. 
Dysphagia,  i.  209,  400,  451,  645,  647 ;  ii.  56, 
170,  544,  546,  547,  552,  601,  669,  695, 
759,  761,  764. 
Dyspncea,   i.   206,   211,   220,    374,    405,   447, 
513,  754  ;  ii.  11,  15,  22,  26,  33,  44,  54, 
56,  58,  61,  69,  84,  92,  96,  99,  102,  103, 
105,  107,  110,  114,  117,  128,  136,  161, 
170,  186,  188,  192,  193,  194,  196,  199, 
202,  204,  208,  210,  213,  216,  224,  229, 
230,  238,  240,  245,  248,  251,  263,  267, 
274,  276,  280,  330,  338,  546,  550,  560, 
601,  700,  759,  762. 

Ebeeth's  baciUus,  i.  119,  123,  124,  185. 
Echinococcus,  i.  788. 
Eclampsia,  ii.  792. 

epjileptic.     See  Epilepsy. 

infantile,  ii.  795. 

in  primary  nervous  disease,  ii.  792, 

puerperal,  ii.  795. 

in  renal  disease,  ii.  795. 
Ecthyma,  ii.  418. 
Eczema,  ii.  410. 

rubrum,  ii.  410. 

seborrhceic,  ii.  413,  414. 
Ehrlich's  reaction,  i.  131. 
Eimeria,  i.  529. 

Elephantiasis,  i.  559,  560  ;  ii.  176,  447. 
Embolism,  i.  32,  33,  224 ;  ii.  74,  75,  76,  83, 
95,  173,  216. 

cerebral,  ii.  717. 

pulmonary,  ii.  214,  216. 

renal,  ii.  313. 
Emphysema,  ii.  222. 

acute,  ii.  195. 

in  asthma,  ii.  204. 

atrophic,  ii.  224,  226. 

in  bronchitis,  ii.  222. 

cyanosis  in,  ii.  224. 

dyspncea  in,  ii.  224,  225. 

heart  in,  ii.  222,  224,  226. 
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Emphysema,  interlobular,  ii.  223,  224,  226. 
interstitial,  ii.  224. 
lungs  in,  ii.  224. 
mediastinal,  ii.  284. 
partial,  ii.  223,  224,  226. 
in  phthisis,  i.  404_,  407. 
physical  signs  of,  ii.  225. 
senile,  ii.  223,  224,  226. 
thorax  in,  ii.  225. 
transient,  ii.  223. 
vesicular,  ii.  223,  224. 
in  whooping  cough,  i.  184. 
Empyema,  i.  26  ;  ii.  238,  257,  260,  263,  264, 

270. 
of  antrum,  ii.  183. 
diaphragmatic,  ii.  266. 
localised,  ii.  266. 
of  gallbladder,  i.  763. 
pointing  of,  ii.  261,  264. 
pulsating,  ii.  267. 
tuberculous,  i.  390,  392. 
Encephalitis,  ii.  692. 
acute,  ii.  692. 
chronic,  ii.  696. 
coma  in,  ii.  694,  695,  696. 
convulsions  in,  ii.  694. 
in  cranial  disease,  ii.  692,  698. 
hsemorrhagic,  ii.  692,  694. 
headache  in,  ii.  694,  695. 
infective,  ii.  692,  698. 
optic  neuritis  in,  ii.  694,  695. 
paralysis  in,  ii.  694,  695,  696. 
reflexes  in,  ii.  694,  695. 
suppurative.     See  Cerebral  Abscess, 
traumatic,  ii.  692,  697. 
vertigo  in,  ii.  694,  695,  696. 
Encephalopathy,  lead,  i.  569. 

mercurial,  i.  595. 
Endarteritis  deformans,  ii.  163, 

obliterans,  ii.  167. 
Endocarditis,  ii.  71. 
acute,  ii.  73,  75,  77,  78. 

circulatory  symptoms  in,  ii.  75,  76. 

diarrhoea  in,  ii.  75. 

embolism  in,  ii.  75. 

intermittent,  ii.  75. 

spleen  in,  ii.  75. 

temperature  in,  ii.  75. 

typhoid  form  of,  ii.  75. 
bacteria  in,  ii.  72,  74,  75. 
chronic,    ii.    74,    77.      See    also    Valvular 

Disease, 
classification  of,  ii.  71. 
embolism  in,  ii,  74,  75,  76. 
endocardial  thickening  in,  ii.  74. 
general  infection  in,  ii.  75. 
gonorrhoeal,  i.  317. 
histology  of,  ii.  74,  75. 
of  left  heart,  ii.  73,  74. 
malignant,  ii.  71. 
myocarditis  in,  ii.  75,  77. 
parietal,  ii.  73. 
perforation  in,  ii.  74. 
rheumatic,  i.  475. 
of  right  heart,  ii.  73,  74. 
subacute,  ii.  74,  76,  78,  79. 
ulcerative,  ii.  74. 
valvular,  ii.  73. 

deformities  in,  ii.  74,  82. 
vegetations  in,  ii,  74,  82. 
Enteric  fever.     See  Typhoid  Fever. 
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Enteritis,  i.  703. 

catarrhal,  i.  703,  710, 
acute,  i.  704. 
in  cardiac  disease,  i.  704. 
in  children,  i.  705. 
chronic,  i.  704,  707. 
in  cirrhosis  of  liver,  i.  704. 
diarrhoea  in,  i.  704,  705,  706,  710. 
pain  in,  i.  704. 
in  toxasmia,  i.  704. 
vomiting  in,  i.  705,  707,  710. 
croupous,  i.  713. 
diphtheritic,  i.  713. 
muco-membranous,  i.  714, 
phlegmonous,  i.  714. 

abdominal  distension  in,  i,  714. 
collapse  in,  i.  714. 
constipation  in,  i.  714. 
pain  in,  i.  714. 
vomiting  in,  i.  714. 
Enzymes,  i.  49,  50. 

Eosinophiles,  i.  22,  234,  553  ;  ii.  4,  32. 
Epidemic  rose  rash,  i.  179. 

cerebro-spinal  meningitis,  i.  249. 
Epidermolysis  bullosa,  ii.  424. 
Epilepsy,  ii.  796. 
alcoholic,  i.  600. 
aurae  in,  ii.  801. 

consciousness  in,  ii.  799,  800,  801,  802. 
convulsions  in,  ii.  800,  802. 
cry  in,  ii.  802. 
headache  in,  ii.  802,  805. 
hysterical,  ii.  859. 
in  infantile  hemiplegia,  ii.  728. 
Jacksonian,  ii.  793. 

consciousness  in,  ii.  793. 
localisation  of  lesion  in,  ii.  793. 
paralysis  in,  ii.  793. 
spasms  in,  ii.  793. 
special  senses  in,  ii.  793. 
tremors  in,  ii.  794. 
mental  condition  in,  ii.  801,  804,  817» 
partial,  ii.  792. 
physical  condition  in,  ii.  805. 
post-convulsive  sleep  in,  ii.  802. 
pulse  in,  ii.  524,  802. 
pupils  in,  ii.  802. 
reflexes  in,  ii.  802. 
saturnine,  i.  569. 
syphilitic,  i.  342. 
temperature  in,  ii.  802. 
uraemic,  ii.  330,  347. 
vertigo  in,  ii.  800,  801,  805. 
vomiting  in,  ii.  803. 
Epistaxis,  ii.  181. 
Epithelial  cystadenoma,  ii,  473. 
Epitrichium,  ii,  439, 
Epulis,  i,  631. 
Erb's  paralysis,  ii.  569. 
Ergotism,  i.  623. 
Eructatio  nervosa,  i.  662. 
Erysipelas,  i.  217. 

complications  of,  i.  220. 
eruption  in,  i.  218. 
migrans,  i.  219. 
of  mucous  membranes,  i.  219. 
skin  lesions  in,  i.  218. 
streptococcus  of,  i.  217. 
temperature  in,  i.  218, 
Erythema,  ii,  403. 
annulare,  ii.  405, 
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Erythema  atrophicans,  ii.  458. 

fugax,  ii.  403. 

gaugrEeiiosum,  ii.  406. 

induratum,  ii.  406. 

intertrigo,  ii.  403. 

iris,  ii.  405. 

Iseve,  ii.  404. 

keratodes,  ii.  440. 

multiforme,  ii.  404. 

nodosum,  ii.  406. 

papulatum,  ii.  405. 

pernio,  ii.  404. 

simplex,  ii.  403. 

solare,  ii.  404. 

tuberculatum,  ii.  405. 
Erythrasma,  ii.  489. 
Erythromelalgia,  ii.  480,  843. 

hypereemia  in,  ii.  844. 

pain  in,  ii.  844. 

throbbing  in,  ii.  844. 
Essential  paralysis  of  children,  ii,  619" 
Ethmoidal  siuus,  ii.  183. 
EustrmMjijlus  gigas,  i,  547. 
Exophthalmic  goitre,  ii.  834. 
Extract,  pancreatic,  i.  96. 

suprarenal,  i.  96. 

thyroid,  i.  93. 
Eyes,    conjugate  deviation   of,  ii.   516,   518, 
664,  667,  712. 

primary  deviation  of,  ii.  516. 

secondary  deviation  of,  ii.  516. 

Facial  hemiatrophy,  ii.  538. 
paralysis,  ii.  525. 

alternate,  ii.  528. 

bilateral,  ii.  528. 

conjunctivitis  in,  ii.  528. 

contractures  in,  ii.  528. 

electrical  reactions  in,  ii.  530. 

expression  in,  ii.  526,  529. 

hearing  in,  ii.  527,  529. 

lesions  in,  ii.  525,  528. 

ophthalmoplegia  in,  ii.  528. 

orbicularis  oris  in,  ii.  529. 
palpebrarum  in,  ii.  528,  529. 

pain  in,  ii.  527. 

palate  muscles  in,  ii.  528. 

reflexes  in,  ii.  528. 

spasm  in,  ii.  531,  533. 

taste  in,  ii.  527,  529. 

ulceration  of  cornea  in,  ii.  528. 

unilateral,  ii.  526. 

vertigo  in,  ii.  527. 
spasm,  ii.  531. 

cerebral  lesions  in,  ii.  531,  532. 

clonic,  ii.  532. 

electrical  reactions  in,  ii.  532. 

muscles  involved  in,  ii.  532,  533. 

nerve  lesions  in,  ii.  531. 

pain  in,  ii.  533,  534. 

post-paralytic,  ii.  533. 

reflex,  iL  531. 

tonic,  ii.  533. 
Eallopian  tubes,  tubercle  of,  i,  394,  437. 
Famine  fever,  i.  113. 
Farcy,  i,  456,  458. 
Fat  embolism,  ii.  214. 
necrosis,  i.  14,  801. 
Fatty  accumulation,  i.  2,  6. 
degeneration,  i.  3,  5. 
encroachment,  i.  3. 


Fatty  infiltration,  i.  3,  5,  6. 
Favus,  ii.  482. 
Ferments,  i.  49. 
Fibrosis,  i.  37,  38,  39,  40. 
Filaria  bancrofti,  i.  558. 

demarquaii,  i.  557,  562. 

diurna,  i.  557,  561. 

loa,  i.  556. 

onagalhasi,  i.  557,  562, 

inediiiensis,  i.  553. 

nocturna,  i.  557,  559,  560. 

ozzardi,  i.  557,  562. 

perstans,^  i.  526,  557,  561,  562. 

sanguinis  hominis,  i.  557  ;  ii.  176. 
Filarial  abscess,  i.  559. 

varix,  i.  559,  560. 
Fistula,  biliary,  i.  764. 

in  ano,  i.  382. 
Fleas,  ii.  494. 
Floating  kidney,  ii.  305. 
Flukes,  i.  539,  792. 
Folliculitis  decalvans,  ii,  397. 

varioliformis,  ii.  384. 
Fragilitas  ossium,  i.  503, 
Frambcesia,  i.  287. 
Frankel's  diplococcus,  i.  227. 
Freckles,  ii,  448. 
Fremitus,   vocal,    i.    236,  405,   415  ;  ii.    194, 

239,  240,  248,  252,  277,  281. 
Friction,  pericardial,  ii.  54,  55,  57,  58,  65. 

pleural,  ii.  262,  264,  266. 
Friedlauder's  bacillus,  i.  227. 
Friedreich's  ataxy,  ii.  645. 
Frontal  sinus  ii.  183. 
Fungi,  i.  44. 
Fungus  foot,  ii.  372. 
Furuncles,  ii.  419, 

Galactidrosis,  ii.  387. 

Gall  bladder,  carcinoma  of,  i.  784. 

distension  of,   i.  752,  761,  762,  763,  765, 
781, 

empyema  of,  i,  763: 
Galloping  consumption,  i.  404. 
Gallstones,  i,  756, 

carcinoma  from,  i.  765,  784. 

colic  from,  i.  760. 

composition  of,  i.  758. 

dilatation  of  gall  bladder  from,  i,  762. 

fistulse  from,  i.  764. 

hepatic  cirrliosis  from,  i.  765. 

impaction  of,  i.  762. 

infective  cholangitis  from,  i,  766. 

inflammation  of  gall  bladder  from,  i.  763. 

intestinal  obstruction  from,  i.  765. 

jaundice  from,  i.  760,  762. 

liver  abscess  from,  i.  763. 

peritonitis  from,  i.  763, 

production  of,  i.  756, 

situations  of,  i.  758,  762. 
Gangrene,  i.  13,  14. 

diabetic,  i.  511. 

in  ergotism,  i.  624, 

pulmonarv,  i.  231,  238  ;  ii.  231. 

senile,  ii.  "166,  173. 

symmetrical,  ii,  841,  842. 
Garrod's  thread-test,  i.  466. 
Gastralgia,  i.  662, 
Gastric  crises,  ii.  548,  641. 

indigestion,  i.  654. 
in  antemia,  i.  660, 
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Gastric  indigestion,  appetite  in,  i.  659,  661. 

in  cancer  of  stomach,  i.  657. 

catarrh  in,  i.  659,  660. 

in  chronic  suppurations,  i.  660. 

constipation  in,  i.  659,  661. 

dilatation  in,  i.  659,  660,  661. 

in  febrile  diseases,  i.  660. 

flatulence  in,  i.  658,  661. 

in  infective  diseases,  i.  657. 

lienteric  diarrhcea  in,  i.  659. 

nervous  symptoms  in,  i.  658. 

pain  in,  i.  658, 

physical  signs  in,  i.  658. 

reflex  pains  in,  L  661. 

secretion  in,  i.  660. 

stomach  contents  in,  i.  657,  659. 
movements  in,  i.  657,  660. 

subjective  sensations  in,  i.  658,  661. 

tongue  in,  i.  658,  659. 

urine  in,  i.  659. 

vomiting  in,  i.  658,  659. 

wasting  in,  i.  661. 
insufficiency,  i.  654,  660. 
irritation,  i.  654,  655. 

acute,  i.  667. 

chronic,  i.  658. 
neuroses,  i.  661,  662. 
ulcer,  i.  682. 

acute,  i.  683. 

blood  in,  i.  686. 

cachexia  in,  i.  686. 

in  chlorosis,  i.  683. 

chronic,  i.  684. 

cicatrisation  of,  i.  684. 

dilatation  in,  i.  688. 

flatulence  in,  i.  688. 

hsematemesis  in,  i.  686,  687. 

melaena  in,  i.  688. 

pain  in,  i.  686,  689. 

perforation  in,  i.  684,  688. 

peritonitis  in,  i.  685,  688. 

in  pytemic  conditions,  i.  683. 

pyloric  stenosis  in,  i.  684. 

stomach  movements  in,  i,  686. 
secretion  in,  i.  685. 

subphrenic  abscess  in,  i.  685,  689,  690. 

vomiting  in,  i.  686,  687,  689. 
Gastritis,  i.  670. 

appetite  in,  i.  672,  675,  677. 
bacillaris,  i.  678. 
in  Bright's  disease,  ic  670. 
in  cancer  of  stomach,  i.  670. 
catarrhal,  i.  670,  672,  673. 
diarrhffia  in,  i.  677. 
digestion  in,  i.  671. 
dilatation  in,  i.  672,  674, 
in  febrile- diseases,  i.  670. 
fibrosis  in,  i.  671,  677. 
flatulence  in,  i.  672,  674. 
in  gastric  irritation,  i.  670. 
in  gout,  i.  670. 
haematemesis  in,  i.  674,  677. 
infective,  i.  678. 
mycotica,  i.  677. 
pain  in,  i.  672,  674,  677. 
phlegmonous,  i.  678. 
prostration  in,  i.  672,  677. 
stomach  contents  in,  i,  672. 
stools  in,  i.  672,  675,  677. 
tongue  in,  i.  675. 
toxic,  i.  677. 


Gastritis,  ulceration  in,  i.  677,  678. 

urine  in,  i.  672,  675,  677. 

vomiting  in,  i.  672,  674,  677. 

wasting  in,  i.  672,  675. 
General  paralysis,  ii.  743. 

apoplectiform  attacks  in,  ii.  749. 

brain  in,  ii.  745. 

complications  of,  ii.  749. 

dementia  in,  ii.  746. 

duration  of,  ii.  750. 

epileptiform  attacks  in,  ii.  749. 

knee-jerks  in,  ii.  747,  748. 

in  locomotor  ataxy,  ii.  642. 

meningitis  in,  ii.  745. 

mental  symptoms  in,  ii.  747,  749. 

optic  atrophy  in,  ii.  748. 

jmresis  in,  ii.  747,  748. 

pupils  in,  ii.  524,  747,  748. 

relation  of  syphilis  to,  ii.  744. 

saturnine,  i.  569. 

sensory  disorders  in,  ii.  748. 

speech  in,  ii.  747. 

spinal  cord  in,  ii.  745. 

tremors  in,  ii.  747,  748. 

wasting  in,  ii.  749. 

writing  in,  ii.  748. 
Geophagy,  i,  549. 
Gerhardt's  reaction,  ii.  305, 
German  measles,  i.  179. 
Glanders,  i.  456. 
Globus  hystericus,  ii.  858,  859. 
Glossitis,  i.  633. 

Glosso-pharyngo-labial  paralysis,  ii.  761. 
Glycosuria,  i.  465,  505,  506,  510,  669 ;  ii.  49. 
Goitre,  exophthalmic,  ii.  834. 
Gonococcus,  i.  317. 
Gonorrhoeal  infection,  general,  i.  317. 
Gooseberry  bug,  ii.  494. 
Gout,  i.  460. 

acute,  i.  463. 

albuminuria  in,  464,  465. 

asthma  in,  i.  465. 

blood  in,  i.  466. 

of  brain,  i.  466. 

bronchitis  in,  i.  465. 

cardiac  affections  in,  i.  465. 

cerebral  haemorrhage  in,  i.  465,  466. 
symptoms  in,  i.  466. 

chronic,  i.  464. 

cii'culatory  changes  in,  i.  465. 

conjunctivitis  in,  i.  465. 

fever  in,  i.  464. 

flying,  i.  466. 

gastro-intestinal  catarrh  in,  i.  465. 

glycosuria  in,  i.  465. 

of  heart,  i.  465,  466. 

inflammatory  process  in,  i.  463. 

of  intestine,  i.  465,  466, 

iritis  in,  i.  465. 

irregular,  i.  465. 

joints  in,  i.  464. 

lithiasis  in,  i.  465. 

neuralgia  in,  i.  465. 

pain  in,  i.  463,  464,  466. 

pharyngitis  in,  i,  465. 

phlebitis  in,  i.  465. 

regular,  i.  460. 

renal  origin  of,  i.  462. 
retrocedent,  i.  465. 

rheumatic,  i.  481. 
saturnine,  i.  465,  573. 
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Gout,  skin  eniptions  in,  i.  465. 

source  of  uric  acid  in,  i.  461. 

of  stomach,  i.  465,  466. 

tophaceous,  i.  464. 

uratic  deposits  in,  i.  461,  463. 

urethritis  in,  i.  465. 

urine  in,  i.  464,  465. 
von  Graefe's  sign,  ii.  835. 
Grain  poisoning,  i.  623,  624, 
Graves'  disease,  ii.  834. 

blood  vessels  in,  ii.  836. 

emaciation  in,  ii.  837. 

exophthalmos  in,  ii.  835. 

heart  in,  ii.  836. 

mental  symptoms  in,  ii.  837. 

Mobius's  sign  in,  ii.  836. 

muscular  weakness  in,  ii.  837. 

ocular  muscles  in,  ii.  836. 

pulse  in,  ii.  836. 

respiration  in,  ii.  837. 

skin  affections  in,  ii.  837. 

Stellwag's  sign  in,  ii.  835. 

thyroid  in,  ii.  834,  836. 

tremors  in,  ii.  836. 

urine  in,  ii.  837. 

von  Graefe's  sign  in,  ii.  835. 
Green  sickness,  ii.  8. 
Gregarinidaz,  i.  528. 
Grippe,  i.  189. 
GrisoUe  sign,  i.  156,  167. 
Guanin,  i.  609. 
Guinea-worm,  i.  553. 

Gumma,  syphilitic,  i.  320,  327,  328,  332,  333, 
335,  337,  338,  341  ;  ii.  464. 

tuberculous,  i.  441  ;  ii.  456. 
Gums  in  lead  poisoning,  i.  568,  578. 

in  mercurial  poisoning,  i.  595. 

in  purpura,  ii.  26. 

in  scurvy,  ii.  21. 
Gumboil,  i.  631.  ' 

H.EMATEMESIS,   i.  679. 

Hsematidrosis,  ii.  387. 
Hffimatoblasts,  ii.  5,  11,  16. 
Hsematoidin,  i.  16. 

Haematoma  of  dura  mater,  ii.  597,  670. 
Hsematopueumothorax,  ii.  275. 
Hsematoporphyi'in  in  urine,  ii.  295,  296. 
Hematuria,  i.  434,  542,  547,  677  ;  ii.  26,  75, 
■  306,  309,  312,  315,  322,  329,  337,  346, 
354,  358,  361,  362,  368. 
Hfematuric  fever,  i.  308. 
Hsemic  infection,  i.  33,  34. 

murmurs,  ii.  11,  15,  22,  23,  44. 
Hffimoglobinfemia,  i.  16,  303. 
Hgemoglobinuria,  i.  303,  308  ;  ii.  296,  842. 
Hfemoglobinuric  fever,  i.  307. 
Hsemopericardium,  ii.  70. 
Haemophilia,  ii.  27. 
Haemoptysis,  ii.  217. 
Haemorrhage,  acute,  ii.  7. 
Haemorrhagic  diathesis,  ii.  27. 
Haemosiderin,  i.  16  ;  ii.  448. 
Hfemothorax,  ii.  274. 
Hair,  diseases  of,  ii.  391. 
Hammerman's  cramp,  ii.  830. 
Harvest  bug,  ii.  494. 
Hay  fever,  ii.  179,  204,  206 
Heart,  ii.  50. 

aneurysm  of,  ii.  119. 

brown  atrophy  of,  i.  17. 


Heart,  congenital  defects  in,  ii.  135. 
cyanotic  induration  of,  ii.  127. 
delirium  of,  ii.  143. 
dilatation  of,  ii.  124,  126. 

in  anaemia,  ii.  126. 

aspect  in,  ii.  128. 

in  cardiac  disease,  ii.  124,  126. 

cyanosis  in,  ii.  128. 

digestion  in,  ii.  128. 

dropsy  in,  ii.  127,  128,  129. 

dj'spncea  in,  ii.  128,  129. 

with  failure,  ii.  126. 

in  febrile  diseases,  ii.  126. 

haemorrhages  in,  ii.  128,  129. 

with  hypertrophy,  ii.  124,  125. 

from  insufficient  emptying,  ii.  126, 

liver  in,  ii.  129. 

mode  of  production  of,  ii.  124,  127. 

myocardium  in,  ii.  127. 

from  overfilling,  ii.  124. 

pain  in,  ii.  128. 

physical  signs  of,  ii.  129, 

pulse  in,  ii.  129. 

in  renal  disease,  ii.  126, 

rupture  in,  ii.  128. 

simple,  ii.  126. 

from  strain,  ii.  124,  126. 

urine  in,  ii.  128. 

venous  congestion  in,  ii.  127,  128,  129. 
endocardial  disease  of.     See  Endocarditis, 
failure,  ii.  127. 
fat,  ii.  112. 

fatty  degeneration  of,  i.  4  ;  ii.  113. 
in  cachexicc,  ii.  113. 
coma  in,  ii.  114. 
from  coronary  disease,  ii.  113. 
dilatation  in,  ii.  113. 
dyspnoea  in,  ii.  114. 
hypertrophy  in,  ii.  113. 
localised,  ii.  113. 
pain  in,  ii.  114. 
pulse  in,  ii.  114. 
syncope  in,  ii.  114. 

infiltration  of,  ii.  112. 
fibroid  degeneration  of,  i.  335  ;  ii.  111. 
force  of,  changes  in,  ii.  143. 
hypertrophy  of,  ii.  127. 

in  arterial  disease,  ii.  121. 

in  cardiac  disease,  ii.  121. 

in  chlorosis,  ii.  121. 

compensatory,  ii.  124, 

with  dilatation,  ii.  124,  126. 

of  left  ventricle,  ii.  121,  122. 

physical  signs  of,  ii.  122. 

in  pulmonary  disease,  ii.  121. 

in  renal  disease,  ii.  121,  329,  335. 

of  right  ventricle,  ii.  121,  122. 

simple,  ii.  121. 

total,  ii.  121. 
irritable,  ii.  152, 
motor  disorders  of,  ii.  142. 
murmurs.     See  Murmurs, 
myocardial  disease   of.     See   Myocardium, 

Myocarditis, 
nervous  diseases  of,  ii.  138,  141. 
new  growths  of,  ii.  133. 
palpitation  of,  ii.  151. 
parasites  of,  ii.  133. 
pericardial  disease   of.      See   Pericardium, 

Pericarditis, 
rate,  disorders  of,  ii.  142,  144. 
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Heart,  rhythm,  disorders  of,  ii.  143,  149. 
nipture  of,  ii.  120. 
complete,  ii.  120. 
incomplete,  ii.  120. 
sensory  disorders  of,  ii.  142. 
strain  of,  ii.  82,  115. 
acute,  ii.  117. 
arterio-sclerosis  in,  ii.  117. 
chronic,  ii.  118. 
C3'anosis  in,  ii.  117. 
dilatation  in,  ii.  115,  117,  118. 
dyspnoea  in,  ii.  117,  118= 
factors  in,  ii,  116. 
fatty  degeneration  in,  ii.  116. 
fibroid  degeneration  in,  ii.  116. 
hypertrophy  in,  ii.  115. 
palpitation  in,  ii.  117,  118. 
syncope  in,  ii.  118.' 
venous  congestion  in,  ii.  116. 
syphilis  of,  i.  335  ;  ii.  133. 
tubercle  of,  i.  388. 

valvular  disease  of.     See,  Valvidar  Disease, 
yellow  ati'ophy  of,  i.  17. 
Heat  apoplexy,  i.  522,  523. 
asphyxia,  i.  523. 
stroke,  i.  522. 
Heberden's  nodes,  i.  484,  485. 
Hemianesthesia,  i.  569  ;  ii.  49,  508,  663,  664, 
666,  702,  719,  722,  724,  735,  740,  741. 
Hemianopia,  ii.  507,  508,  661,  664,  665,  702, 

719,  722,  724,  735,  740. 
Hemiathetosis,  ii.  727. 
Hemiatrophy,  facial,  ii.  538. 
Hemichorea,  ii.  727,  816. 
Hemiopic  pupil  reaction,  ii.  508,  665. 
Hemiplegia,  ii.  721. 
alternate,  ii.  666,  736. 
aphasia  in,  ii.  723,  728. 
arm  paralysis  in,  ii.  723,  724. 
associated  movements  in,  ii.  722,  724. 
contractures  in,  ii.  724,  727. 
convulsions  in,  ii,  723,  726,  728. 
disordered  movements  in,  ii.  725,  727. 
early  symptoms  of,  ii.  723. 
lieadache  in,  ii.  722. 
hemianesthesia  in,  ii.  722,  724. 
hemianopia  in,  ii.  722,  724. 
hysterical,  ii.  851. 
infantile,  ii.  725. 
joints  in,  ii.  725. 
later  symptoms  in,  ii.  724. 
leg  paralysis  in,  ii.  723,  724. 
mental  symptoms  in,  ii.  722,  728. 
muscles  of  mastication  in,  ii.  723. 
muscular  atrophy  in,  ii.  724. 
pain  in,  ii.  724,  728. 
psychical  disorders  in,  ii.  725. 
reflexes  in,  ii.  723,  724,  727. 
rigidity  in,  ii.  723,  724. 
soft  palate  in,  ii.  723. 
special  symptoms  in,  ii.  722. 
sphincters  in,  ii.  724. 
tongue  in,  ii.  723. 
transient,  ii.  722. 
trophic  changes  in,  ii.  724. 
Henoch's  purpura,  ii.  26. 
Hepatic  disease.     See  Liver. 
Hereditary  ataxy,  ii.  645. 
cerebellar  ataxy,  ii.  646. 
Herpes  facialis,  i.  232,  235  ;  ii.  422. 
gestetionis,  ii.  426. 


Herpes  iris,  ii,  405. 
progenitalis,  ii.  422. 
zoster,  ii.  420. 
Hidrocystoma,  ii.  389. 
Hippus,  ii.  524. 
Hodgkin's  disease,  ii.  34. 
Hofmann's  bacillus,  i.  201. 
Horns,  ii.  444. 

Huntingdon's  chorea,  ii.  817,  819. 
Hyaline  degeneration,  i.  9. 
Hydatid  cyst  of  liver,  i.  788. 
of  lung,  ii.  253. 
of  peritoneum,  i.  818. 
thrill,  i.  790. 
Hydremia,  ii.  6. 
Hydroa,  ii.  405. 
ffistivale,  ii.  426. 
vacciniforme,  ii.  426. 
Hydroadenitis,  ii.  419. 
Hydrocephalic  cry,  i.  375  ;  ii.  679. 
Hydrocephaloid,  ii.  681,  691,  708. 
Hydrocephalus,  acute,  ii.  677. 
chronic,  ii.  686. 
congenital,  ii.  686. 
external,  ii.  686. 
internal,  ii.  686. 
Hydromyelia,  ii.  650. 
Hydronephrosis,  ii.  348. 
congenital,  ii.  348. 
intermittent,  ii.  350. 
obstructive,  ii.  348. 
pain  in,  ii.  350. 
urffimia  in,  ii.  350. 
urine  in,  ii.  350. 
Hydropericardium,  ii.  68. 
Hydrophobia,  i.  450. 

inoculation  against,  i.  98. 
Hydropneumothorax,  ii.  275. 
Hydroquinone  in  urine,  ii.  297. 
Hydrothorax,  ii.  273. 
Hypalbuminosis,  ii.  6. 
Hyperesthesia,  ii.   367,  479,   579,   592,   594, 

597,  607,  614. 
Hyperakusis,  ii.  527. 
Hyperidrosis,  ii.  385. 
Hyperosmia,  ii.  505. 

HyperpjTexia,  i.  128,  155,  176,  232,  272,  280, 
307,  476,  524  ;  ii.  239,  594,  680,  685, 
701,  802. 
Hypertrichosis,  ii.  391. 
Hypertrophic   pulmonary   osteo-arthropathy, 

ii.  49. 
Hypertrophy,  i.  42,  43. 
Hypochondriasis,  ii.  865. 

of  middle-aged  and  elderly,  ii.  867. 
relation  of,  to  insanity,  ii.  866. 
of  youth  and  middle  age,  ii.  867. 
Hypoplasia,  i.  11. 
Hysteria,  ii.  844. 

anesthesia  in,  ii.  852. 
anginal  attacks  in,  ii.  856. 
anorexia  in,  ii.  857. 
aphonia  in,  ii.  191,  856. 
attacks  of,  ii.  858. 
aura  of,  ii.  859. 
circulatory  changes  in,  ii.  856. 
contractures  in,  ii.  854. 
cough  in,  ii.  856. 
delusions  in,  ii.  849. 
emotional  instability  in,  ii.  846. 
epileptic  seizures  in,  ii.  859. 
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Hysteria,  flatulence  in,  ii.  857. 

htemorrhages  in,  ii.  856. 

hearing  in,  ii.  854. 

hypertesthesia  in,  ii.  851. 

hysterogenic  zones  in,  ii.  851. 

insanity  in,  ii.  847. 

major,  ii.  859. 

mental  symptoms  in,  ii,  846. 

minor,  ii.  858. 

oedema,  ii.  858. 

pains  in,  ii.  851. 

paralysis  in,  ii.  855. 

pyi'exia  in,  ii.  858. 

relation  to  insanity,  ii.  850,  861. 

secretions  in,  ii.  857. 

spasms  in,  ii.  854. 

in  syphilis,  i.  325. 

tremors  in,  ii.  854. 

trophic  changes  in,  ii.  858. 

urine  in,  ii.  857. 

visceral  disorders  in,  ii.  856. 

visual  disorders  in,  ii.  852. 

vomiting  in,  ii.  857. 
Hystero-epilepsy,  ii.  859, 

Ichthyosis,  ii.  439. 
cornea,  ii.  444. 
hystrix,  ii.  439. 
linguae,  i.  639. 
sebacea  cornea,  ii.  451. 
Icterus.     See  Jaundice. 
Idioglossia,  ii.  766. 
Immunisation,  i.  66,  76. 
active,  i.  69,  76,  80,  98. 
against  infection,  i.  69,  70,  78. 

toxines,  i.  69,  71,  74,  78. 
intra-uterine,  i.  80. 
leucocytes  in,  i.  67,  76. 
local,  i.  68. 
non-specific,  i.  66,  76. 
passive,  i.  69,  72,  77,  80,  99. 
serum-unit  in,  i.  84. 
specific,  i.  69,  76,  77. 
Immunity,  i.  64. 

acquired.     See,  Immunisation, 
from  infection,  i.  65. 
inherited,  i.  80. 
from  intoxication,  i.  65. 
natural,  i.  65,  75. 
racial,  i.  65. 
theory  of,  i.  75. 
Impetigo  contagiosa,  ii.  418. 
herpetiformis,  ii.  426. 
varioliformis,  ii.  451. 
Incubation  period,  i.  64. 
Indicanuria,  ii.  297. 
Indigestion.     See  Gastric  Indigestion. 
Infantile  diplegia.     See  Diplegia, 
hemiplegia.     See  Hemiplegia, 
paralysis,  ii.  619. 

anesthesia  in,  ii.  622. 

bones  in,  ii.  620,  622, 

cerebral.     See  Hemiplegia,  Diplegia. 

deformities  in,  ii.  622. 

dislocations  in,  ii.  622. 

muscles  in,  ii.  620,  621,  622, 

nerves  in,  ii.  620. 

pain  in,  ii.  621. 

pyrexia  in,  ii.  621. 

reflexes  in,  ii.  622. 

spinal  cord  in,  ii.  619. 


Infantile  remittent  fever,  i.  118,  133. 

scurvy,  ii.  24, 
Infection,  bacterial,  i.  53. 
action  of,  i.  55. 
anatomical  lesions  in,  i.  88, 
haemic,  i.  33,  34,  55. 
intra-uterine,  i.  61. 
local,  i.  65. 
mixed,  i.  58. 
nature  of,  i.  53. 
progressive,  i.  55. 
results  of,  i.  57. 
secondary,  i.  31,  58. 
septic,  i.  33. 
septicpemic,  i.  55. 
Infiltration,  calcareous,  i.  14. 
fatty,  i.  3,  5,  6. 
lymphocytic,  i.  29. 
purulent,  i,  27. 
Inflammation,  i.  18. 
acute,  i.  18. 
atrophic,  i.  36. 
blood  stasis  in,  i.  21. 
catarrhal,  i.  35,  39. 
chemiotaxis  in,  i.  22. 
chronic,  i.  35,  39. 
cicatrisation  after,  i.  29. 
congestion  in,  i.  20,  21. 
connective  tissue  reaction  in,  i.  20. 
diapedesis  in,  i.  21,  27. 
emigration  of  leucocytes  in,  i.  21,  24. 
exudation  in,  i.  20,  23,  24,  27. 
fibrinous,  i.  23. 

fibrous,  interstitial,  i.  35,  36,  37,  38,  40. 
hsemorrhagic,  i.  27. 
infective  embolism  in,  i.  32. 
leucocytic  infiltration  in,  i.  20,  29. 
micro-orgmisms  in,  i.  25,  31. 
migration  of  leucocytes  in,  i.  22,  24. 
oedema  in,  i.  21,  24. 
proliferative  processes  in,  i.  20,  28,  35. 
purulent,  i.  24.    See  also  Abscess,  Suppura- 
tion, 
pyaemia  in,  i.  30,  34. 
repair  after,  i.  28,  29. 

secondary  infections  in,  i.  31. 

septicsemia  in,  i.  30,  33,  34. 

sero-fibrinous,  i.  24. 

serous,  i.  23. 

transudation  in,  i.  21,  22. 
Influenza,  1.  189. 

bacillus,  i.  190. 

cardio-pulmonary  type  of,  i.  192. 

catarrhal,  i.  193. 

complications  of,  i.  195. 

febrile  type  of,  i.  194. 

gastric  type  of,  i.  193. 

incubation  period  of,  i.  191. 

mental  symptoms  in,  192. 

nervous  type  of,  i.  191. 

onset  of,  i.  191. 

pain  in,  i.  192. 

paralyses  in,  i.  192. 

pneumonia  in,  i.  192,  193,  195. 

special  senses  in,  i.  191,  192. 
Infusoria,  diseases  caused  by,  i.  530. 
Inoculation  with  attenuated  virus,  i.  98. 

antitoxic  serum,  i.  99. 
Insolation,  i.  522. 
Intention  tremors,  ii.  754. 
Intermittent  fever,  i.  304. 
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Internal  capsule,  lesions  of,  ii.  663,  722,  724. 
Intestinal  obstruction,  i.  717. 

abdominal  distension,  i,  723,  724,  725. 

acute,  i.  724. 

blood  in  stools  in,  i.  726,  727. 

cancerous,  i.  719. 

chronic,  i.  725. 

cicatricial,  i.  718. 

collapse  in,  i.  725. 

by  compression  or  traction,  i,  719. 

condition  of  bowel  in,  i.  722. 

constipation  in,  i.  723,  724,  725. 

ffecal  impaction  in,  i.  722,  725. 

by  foreign  bodies,  i.  721. 

from  gallstone,  i.  765. 

by  intussusception,  i.  720,  726. 

pain  in,  i.  722,  724,  725,  726. 

by  strangulation,  i.  718. 

by  stricture,  i.  718. 

tenesmus  in,  i.  726. 

urine  in,  i.  724. 

■visible  peristalsis  in,  i.  723,  724,  725. 

by  volvulus,  i.  719. 

vomiting  in,  i.  723,  724,  725,  726. 
Intestine,  i.  703. 

amyloid  disease  of,  i.  9,  408. 

inflammation  of.     See  Enteritis. 

intussusception  of,  i.  720,  726. 

in  leukaemia,  ii.  31. 

membranous  casts  of,  i.  71 4. 

obstruction  of.     Bee  Intestinal  Obstruction. 

parasites  of,  i.  527,  529,  531,  532,  540,  541, 
542,  544,  546,  548,  557. 

strangulation  of,  i.  718. 

stricture  of,  i.  718. 

tubercle  of,  i.  380. 
diarrhcea  in,  i.  382. 
perforation  in,  i.  382. 
ulceration  in,  i.  381. 

volvulus  of,  719. 
Intoxication,  i.  33,  87,  88. 

alcoholic.     See  Alcoholism. 

bacterial,  i.  55,  88. 

chronic,  i.  31. 

general,  i.  55,  56. 

selective,  i.  55. 

specific,  i.  56. 
Intussusception  of  bowel,  i.  720,  726. 
Involution,  bacterial,  i.  45. 
Iodine  eruption,  ii.  437. 
Iodoform  eruption,  ii.  438. 
lodothyrin,  ii.  40. 
Iridoplegia,  ii.  522,  523. 
Iritis  gouty,  i.  465. 

syphilitic,  i.  325,  331. 
Itch.     See  Scabies. 

Jacksonian  epilepsy.     See  Epilepsy. 
Jail  fever,  i.  100. 
Jaundice,  i.  17,  748. 

blood  in,  i.  750,  751. 

catarrhal,  i.  752. 

cerebral  symptoms  in,  i,  751,  752. 

from  comjjression  of  ducts,  i.  749. 

conjunctivae  in,  i.  750. 

hsematogenous,  i.  750. 

of  infants,  i.  755. 

nervous,  i.  756. 

from  obstruction  in  ducts,  i.  748,  749. 

pruritus  in,  i.  751,  752. 

pulse  in,  i.  751. 


Jaundice,  skin  in,  i.  750,  752. 

stools  in,  i.  751,  752. 

toxic,  i.  755. 

urine  in,  i.  750. 
Joints  in  gonorrhoea,  i.  317. 

in  gout,  i.  464. 

in  haemophilia  ii.  28,  29. 

in  locomotor  ataxy,  ii.  641. 

in  purpura,  ii.  26. 

in  pv^mia,  i.  225. 

in  rheumatism,  i.  473,  474,  479,  482,  484, 
485. 

in  scurvy,  ii.  22. 

Kak-k£,  ii.  582. 
Keloid,  ii.  468. 
acne,  ii.  398. 
sycosis,  ii.  398. 
Keratitis,  syphilitic,  i.  331. 
Keratoderuiia   erythematosa   symmetrica,    ii. 

440. 
Keratosis  follicularis  contagiosa,  ii.  401. 
Kerion,  ii.  486. 
Kernig's  sign,  i.  376. 
Kidney,  ii.  285.     See  also  Urine. 
abscess  of,  ii.  362. 
amyloid,  i.  9  ;  ii.  340,  409. 

anaemia  in,  ii.  342. 

dropsy  in,  ii.  342. 

heart  in,  ii.  342. 

uraemia  in,  ii.  343. 

urine  in,  ii.  342. 
Bright's  disease  of.     See  Bright's  Disease, 
calculus  of.     See  Nephrolithiasis,  Calculus, 
carcinoma  of,  ii.  352,  353. 
cardiac,  ii.  308. 
cirrhotic,  ii.  333. 
congenital  atrophy  of,  ii.  303. 
congestion  of,  ii.  308. 

active,  ii.  310. 

dropsy  in,  ii.  309,  312. 

pain  in,  ii.  312. 

passive,  ii.  308. 

reflex,  ii.  310,  311. 

toxic,  ii.  310. 

urine  in,  ii.  309,  312. 
contracted  white,   ii.   318,  326,  327,   328, 

329,  330,  331. 
cystic  disease  of,  ii.  344. 

congenital,  ii.  344,  345. 

dropsy  in,  ii.  346. 

hasmatmia  in,  ii.  346. 

heart  in,  ii.  346. 

liver  in,  ii.  346. 

pain  in,  ii.  346. 

physical  signs  of,  ii.  347. 

uraemia  in,  ii.  346,  347. 

urine  in,  ii.  347. 

wasting  in,  ii.  346. 
cysts  of,  ii.  343,  344. 
displacements  of,  ii.  302,  304. 
embolism  of,  ii.  313. 
fatty  degeneration  of,  i.  5. 
floating,  ii.  305. 
gouty,  ii.  333. 
granular,  ii.  333. 

arteries  in,  ii.  333,  335_,  337. 

cardiac  symptoms  in,  ii.  337. 

cerebral  haemorrhage,  ii.  335,  338, 

cysts  in,  ii.  334,  343. 

dropsy  in,  ii.  337,  338. 
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Kidney,  granular,  dyspncea  in,  ii.  338. 

hseinorrhage  in,  ii.  337,  338. 

headache  in,  ii.  337. 

heart  iu,  ii.  335,  337. 

inflammatory  complications  of,  ii.  338. 

pigmentation  in,  ii.  338. 

pulse  in,  ii.  337. 

thrombosis  in,  ii.  335. 

from  toxaemia,  ii.  333. 

uraemia  in,  ii.  336,  338. 

urine  in,  ii.  336,  337. 

wasting  in,  ii.  336. 
gumma  of,  ii.  352. 
hydronephrosis  of,  ii,  348. 
infarction  of,  ii.  76,  313. 

infective,  ii.  314,  315. 

pain  in,  ii.  315. 

rigors  in,  ii.  315. 

urine  in,  ii.  315. 
.   inflammation    of.      See    Bright's    Disease, 
Nephritis,    Kidney    Surgical,    Kidney 
Abscess, 
lymphoid  deposits  in,  ii.  352. 
malformations  of,  ii.  302. 
movable,  ii.  304. 

Dietl's  crises  in,  ii.  306. 

gastric  dilatation  in,  ii.  306. 

hydronephrosis  in,  ii.  306. 

neurasthenia  in,  ii.  306. 

obstruction  of  bile  ducts  in,  ii.  306. 

pain  in,  ii.  306. 
neuralgia  of,  ii.  369. 
new  growths  of,  ii.  352. 

ascites  in,  ii.  355. 

hsematiiria  in,  ii.  354. 

pain  in,  ii.  354. 

physical  signs  of,  ii.  354,  355. 

thrombosis  of  vena  cava  in,  ii.  355. 

urine  in,  ii.  354. 

varicocele  in,  ii.  354. 
papilloma  of,  ii.  353,  354. 
parasites  of,  i.  547. 
sarcoma  of,  ii.  352. 
in  scarlatina,  i.  172,  176. 
surgical,  ii.  360. 
syphilis  of,  i.  330,  340. 
/  thrombosis  of  arteries  of,  ii.  315. 
tubercle  of,  i.  433 ;  ii.  356. 

complications  of,  ii.  358. 

emaciation  in,  ii.  358. 

hsematuria  in,  i.  434  ;  ii.  358. 

micturition  in,  ii.  358. 

pain  in,  i.  434  ;  ii.  358. 

jiyonephrosis  in,  ii.  356,  357. 

ursemia  in,  ii.  358. 

urine  in,  i.  434  ;  ii.  358. 
white,  ii.  318,  327,  330. 
Kinffisthesia,  ii.  661. 
Klebs-Loffler  bacillus,  i.  201, 
Klumpke's  paralysis,  ii.  570. 
Knee-jerk.     Bee  Eeflexes. 

Lactic  acid  fermentation,  i.  698, 
Lamhlia  intestincdis,  i,  531. 
Landry's  paralysis,  ii.  600. 
Laryngeal  crises,  ii.  550,  641. 

phthisis,  ii.  188. 
Laryngismus  stridulus,  i.  496  ;  ii.  191,  550. 
Laryngitis,  ii.  185. 

acute,  ii.  185. 

aphonia  in,  ii.  185,  186,  187. 


Laryngitis,  bacteria  in,  ii.  186. 
in  children,  ii.  185. 
chronic,  ii.  187. 

in  constitutional  diseases,  ii.  185. 
cough  in,  ii.  185,  186, 
diphtheritic,  ii.  186. 
dyspnoea  in,  ii.  185,  186. 
in  exanthemata,  ii.  185. 
exudation  in,  ii.  187. 
fever  in,  ii.  186. 
sicca,  ii,  187, 
spasmodic,  ii.  185. 
stridor  in,  ii.  186. 
Laryngorrhcea,  ii.  187. 
Larynx,  ii.  185. 

carcinoma  of,  ii.  190. 
aphonia  in,  ii.  190. 
glands  in,  ii.  190. 
pain  in,  ii.  190. 
erysipelas  of,  ii.  185. 
foreign  bodies  in,  ii.  211. 
inflammation  of.     See  Laryngitis, 
in  leprosy,  i.  447. 
lupus  of,  ii.  189. 
necrosis  of  cartilages  of,  ii.  189. 
neuroses  of,  ii.  191. 
cedema  of,  ii.  188. 
papilloma  of,  ii.  190. 
paralysis  of,  i.  210,  285  ;  ii.  170,  191,  545, 

548,  552. 
perichondritis  of,  ii.  189. 
spasm  of,  i.  496  ;  ii.  191,  549. 
in  children,  ii.  191. 
dyspnoea  in,  ii.  550. 
stridor  in,  ii.  550. 
syphilis  of,  i.  323,  336  ;  ii.  189. 
cicatrices  in,  ii.  189. 
ulceration  in,  ii.  189. 
tubercle  of,  i.  398  ;  ii.  188. 
aphonia  in,  i.  400. 
cough  in,  i.  400. 
dysphagia  in,  i.  400. 
dyspnoea  in,  i.  400. 
pain  in,  i.  400, 
ulceration  in,  ii,  188. 
tumours  of,  ii.  190. 
Lateral  sclerosis,  amyotrophic,  ii.  625. 

primary,  ii.  631. 
Lathyrism,  i.  628. 
Lead  poisoning,  i.  563. 
acute,  i,  565. 
antrum  disease  in,  i.  573. 
association  of  gout  with,  i.  573, 
ataxy  in,  i,  570. 
blindness  in,  i.  569,  572, 
blood  in,  i.  568. 
brain  in,  i.  565,  566. 
in  children,  i.  577. 
chronic,  i.  565. 
colic  in,  i.  567. 
constipation  in,  i.  568. 
convulsions  in,  i.  569. 
encephalopathy  in,  i.  569. 
eyes  in,  i.  572,  578. 
foot-drop  in,  i.  577. 
gums  in,  i.  568,  578. 
headache  in,  i.  569. 
insanity  in,  i.  570. 
muscular  atrophy  in,  i.  570,  571. 
nerves  in,  i.  566,  570. 
paralysis  in,  i.  569,  570,  577. 
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Lead  poisoning,  parotitis  iu,  i.  572. 

pseudo-general  paralysis  in,  i.  570. 

pseudo-tabes  in,  i.  570, 

pulse  in,  i.  568. 

sources  of,  i.  564,  577. 

sjiinal  cord  in,  i.  566. 

urine  in,  567,  568,  575,  578. 

viscera  in,  i.  565,  566,  567,  780. 

■wrist-drop  iu,  i.  570,  572, 
Le  grand  mal,  ii.  801. 
Lentigo,  ii.  448. 
Le  petit  mal,  ii.  799,  800. 
Leproma,  i.  446. 
Leprosy,  i.  444, 
Leptomeningitis,  ii.  672. 

abdomen  in,  ii.  675. 

cerebral  cortex  in,  ii.  673. 

coma  in,  ii.  675. 

constipation  in,  ii.  675. 

convulsions  in,  ii.  675. 

cranial  nerves  in,  ii.  675. 

delirium  in,  ii.  674. 

in  disease  of  cranium,  ii.  673. 

headache  in,  ii,  674, 

micro-organisms  in,  ii.  674. 

optic  neuritis  in,  ii.  675. 

paresis  in,  ii.  675. 

pupils  iu,  ii.  674,  675. 

retraction  of  head  iu,  ii.  674. 

rigors  in,  ii.  674. 

septicemia  in,  ii.  673. 

simple,  ii.  673. 

in  specific  fevers,  ii.  673,  674. 

spinal,  ii.  591,  593,  595. 

strabismus  in,  ii.  675. 

thrombosis  of  sinuses  in,  ii.  673. 

traumatic,  ii.  673. 

vomiting  in,  ii.  674. 
Lethargy,  ii.  831. 

African,  i.  525. 
Leucine  in  urine,  ii.  291. 

in  sputum,  i.  252. 
Leucocytes,     See  Blood. 
Leucocythpemia,  ii.  30. 
Leucodermia,  ii.  449. 
Leucomaines,  i.  609. 
Leucoplakia  buccalis,  i.  634, 
Leukaemia,  ii.  30, 

ansemia  in,  ii,  32,  35, 

blood  in,  ii.  31,  32. 

bone  marroAV  in,  ii.  31,  33. 

diarrhoea  iu,  ii.  33. 

dyspepsia  in,  ii.  33. 

dyspncea  in,  ii.  33. 

hsemorrhages  in,  ii.  31,  33. 

heart  in,  ii.  33. 

liver  in,  ii.  31,  33. 

lymphatic,  ii.  31. 
glands  in,  ii.  31,  33. 

lymphoid  deposits  in,  ii.  31. 

myelogenous,  ii.  31, 

oedema  in,  ii.  33. 

pigmentation  in,  ii.  31. 

pyrexia  in,  ii.  33. 

spleen  in,  ii.  31,  32. 

splenic,  ii.  31. 

urine  in,  ii.  33. 
Leyden's  crystals,  ii.  204. 
Lichen  pilaris,  ii.  401,  439. 

planus,  ii.  431. 

scrofulosorum,  ii.  456. 


Lichen  spinulosus,  ii.  401. 
urticatus,  ii.  407. 
verrucosus,  ii.  432. 
Lichenoid,  i.  635. 
Lipomatosis,  i.  3. 
Lisping,  ii.  766. 
Lithosis,  ii,  243,  244, 
Little's  disease,  ii.  725, 
Liver,  i.  746. 
abscess,  i.  770, 

fever  in,  i,  268,  772, 

in  gallstone,  i.  763. 

gastro-intestinal  symptoms  in,  i.  268, 

in  hydatid  disease,  i.  771,  772, 

micro-organisms  in,  266,  771. 

multiple,  i,  770, 

pain  in,  268,  772. 

physical  signs  of,  i.  268,  772. 

portal  pytemia  in,  i.  770, 

pysemic,  i.  770, 

relation  of  dysentery  to,  i.,  266,  771. 

rupture  of,  i.  269,  773. 

solitary,  i.  771. 

sweating  in,  i.  268. 

in  ulcerative  colitis,  i.  771. 

of  varm  climates,  i,  265,  771, 

wasting  in,  i.  269. 
actinomycosis  of,  i.  787, 
acute  yellow  ati'ophy  of,  i,  753. 
amyloid  disease  of,  i,  9,  408,  786. 
brown  atrophy  of,  i,  755, 
carcinoma  of,  i.  781. 

ascites  in,  i.  782.  784. 

jaundice  in,  i.  782,  784, 

pain  in,  i.  782. 

primary,  i.  783. 
chronic  atrophy  of,  i.  755. 
cirrhosis  of,  i.  774. 

alcoholic,  i.  774. 

ascites  in,  i.  776,  779. 

biliary,  i.  765,  779, 

cardiac,  i.  780. 

in  children,  i.  779. 

collateral  venous  circulation  in,  i.  775, 

diabetic,  i.  780. 

dyspeptic,  i.  780. 

gastro-intestinal  symptoms  in,  i.  776, 

gouty,  i,  780, 

hemorrhages  in,  776,  778. 

hyperti'ophic,  i.  779. 

intralobular,  i.  774,  779. 

jaundice  in,  777,  779,  780, 

malarial,  i.  779. 

multilobular,  i.  774. 

nervous  symptoms  in,  i.  778. 

oedema  in,  i.  777. 

pancreas  in,  i.  775. 

perilobular,  i.  774,  779. 

peritoneum  in,  i.  775,  777. 

physical  signs  of,  i.  776, 

portal  thrombosis  in,  i.  774. 

saturnine,  i.  780. 

spleen  in,  775,  778,  779. 

syphilitic,  i.  780,  786. 

titberculous,  i.  780,  788. 

urine  in,  i.  777,  779. 
congestion  of,  i.  768,  785. 

jaundice  in,  i.  785. 
cysts  of,  i.  788,  792. 
fatty  degeneration  of,  i.  5,  408,  786. 
flukes,  i,  539,  792, 
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Liver,  gumma  of,  i.  786. 
hobnailed,  i.  774. 
hydatid  of,  i.  788. 

acephalocyst,  i.  789. 

calcification  of,  i.  789. 

mnltilocular,  1.  789. 

physical  signs  of,  i.  790. 

rupture  of,  i.  790. 

suppuration  of,  i.  790. 
nutmeg,  i.  785. 

parasites  of,  i.  528,  529,  530,  539,  540. 
pulsation  of,  i.  785. 
racemose  atrophy  of,  i.  786. 
red  atrophy  of,  i.  755. 
syphilis  of,  i.  333,  786. 

congenital,  i.  787. 
tubercle  of,  i.  384,  788. 
tumours  of,  i.  780,  785. 
Lock-jaw,  i.  247;  ii.  539. 
Locomotor  ataxy,  ii.  634. 
anaesthesia  in,  ii.  639. 
bones  in,  ii.  636,  641. 
cystitis  in,  ii.  640. 
inco-ordination  in,  ii.  638. 
joints  in,  ii.  636,  641. 
laryngeal  paralysis  in,  ii.  640,  641. 

spasm  in,  641. 
nerves  in,  ii.  636. 
ophthalmoplegia  in,  ii.  640. 
optic  atrophy  in,  ii.  640. 
pain  in,  ii.  638,  639. 
perforating  ulcer  in,  ii.  640. 
pupil  in,  ii.  640. 
reflexes  in,  ii.  638,  639,  642. 
special  senses  in,  ii.  640. 
spinal  cord  in,  ii.  635. 
sphincters  in,  ii.  640. 
stages  of,  ii.  641. 
from  syphilis,  ii.  634,  637. 
trophic  changes  in,  ii.  640. 
vasomotor  changes  in,  ii.  640. 
visceral  crises  in,  ii.  641. 
Lophotricha,  i.  45. 
Lumbago,  i.  480. 
Lung,  ii.  212. 

abscess  of,  i.  231,  238  ;  ii.  234. 

atelectasis  of,  ii.  230. 

brown  induration  of,  ii.  213. 

carnified,  ii.  229. 

cavities  in,  i.  404,  406,  407,  416;  ii.  233, 

235. 
cirrhosis  of,  ii.  246. 
coal-miner's,  ii.  244. 
collapse  of,  ii.  228. 

carnification  in,  ii.  229. 

cirrhosis  in,  ii.  229. 

cough  in,  ii.  229. 

d5'spncea  in,  ii.  229. 

physical  signs  of,  ii.  229. 

splenification  in,  ii.  229. 
congestion  of,  ii.  212. 

active,  ii.  212. 

cyanosis  in,  ii.  213. 

expectoration  in,  ii.  213. 

hypostatic,  ii.  212. 

infarct  in,  ii.  213. 

passive,  ii.  212. 

physical  signs  of,  ii.  213. 

respiration  in,  ii.  213. 
embolism  of.     See  Puhnonary  Embolism, 
emphysema  of.     See  Emphysema. 


Lung,   fibrosis  of,  i.   231,   338,   339 ;  ii.  244, 
246,  250,  260. 
in  catarrhal  pneumonia,  ii.  247. 

cough  in,  ii.  248. 

in  disease  of  pleura,  ii.  247. 

dyspncea  in,  ii.  248. 

expectoration  in,  ii.  248. 

haimoptysis  in,  ii.  248. 

"heart  m,  ii.  248,  249. 

physical  signs  of,  ii.  248. 

in  pneumonokoniosis,  ii.  244,  247. 

syi^hilitic,  i.  339  ;  ii.  247,  250. 

in  tuberculosis,  L  406,  407  ;  ii.  247. 
gangrene  of,  i.  231,  238  ;  ii.  231. 

circumscribed,  ii.  232. 

diffuse,  ii.  232. 

expectoration  in,  ii.  232. 

fcetor  in,  ii.  232. 

haemorrhage  in,  ii.  232. 

physical  signs  of,  ii.  233. 
grey  hepatisation  of,  i.  230. 
hfemorrhage  in,  ii.  217. 
hydatid  of,  ii.  253. 
infarct  of,  ii.  215,  216. 
inflammation  of.      See  Pneumonia, 

Broncho-pneumonia, 
new  growths  of,  ii.  250. 

cough  in,  ii.  252. 

dyspncea  in,  ii.  251. 

haemoptysis  in,  ii.  252. 

pain  in,  ii.  252. 

physical  signs  in,  ii.  252. 

pleural  eifusion  in,  ii.  251,  252. 
cedema  of,  ii.  212. 
parasites  of,  i.  531,  541. 
pigmentation  of,  i.  302  ;  ii.  242,  243. 
red  hepatisation  of,  i.  229. 
splenified,  ii.  229. 
stone-masons',  ii.  245. 
suppuration  of,  ii.  234. 
syphilis  of,  i.  330,  338  ;  ii.  249. 
thrombosis  of    See  Pulmonary  Thrombosis, 
tubercle   of,    i.    371,    374,    403.      See   also 

Phthisis, 
white  hepatisation  of,  i.  339  ;  ii.  250. 
Lupus  erythematosus,  ii.  458. 
hyjDertrophicus,  ii.  456. 
laryngeal,  ii.  189. 
serpiginous,  ii.  455. 
verrucosus,  ii.  455. 
vulgaris,  i.  439  ;  ii.  455. 

erythematodes,  ii,  456. 
Lymph  scrotum,  i.  559  ;  ii.  176. 
Lymphadenoma,  ii.  34. 
Lymphangiectasis,  ii.  473. 
Lymphangioma,  ii.  472. 
circumscriptum,  ii.  473. 
tuberosum  multiplex,  ii.  473. 
Lymphatic  glands,  amyloid  degeneration  of, 
i.  9. 
in  diphtheria,  i.  203,  205. 
in  erysipelas,  i.  219. 
in  Hodgkin's  disease,  ii.  34. 
in  leukaemia,  ii.  30,  31,  33. 
in  plague,  i.  252. 
in  pseudo-leukferaia,  ii.  35. 
in  rotheln,  i.  180. 
in  scarlatina,  i.  173. 
in  septic  disease,  i.  221. 
in  splenic  anfemia,  ii.  37. 
tubercle  of,  i.  384. 
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Lymphatic  glands,  varis,  i.  559. 

in  "whooping  cough,  i.  183. 
Lymphatics,  distension  of,  ii.  176. 

inliammation  of,  ii,  176. 

occlusion  of,  ii.  176. 

parasites  of,  i.  558. 

tubercle  of,  i.  387. 
Lpuphocytes,  i.  22,  29 ;  ii.  4. 
Lymphoma^  malignant,  ii.  34. 

Macroglossia,  i.  634  ;  ii.  176. 
Macule,  ii.  372. 
Malaria,  i.  290. 

ague  in,  i.  305. 

blood  in,  i.  302,  311. 

cachexia  in,  i.  309. 

fever  in,  i.  303,  304,  305,  307,  310. 

relation  of  mosquitoes  to,  i.  297,  301, 

parasites  of.     See  Plasmodiurn  malarias, 

pernicious,  i.  306. 

types  of,  i.  306. 

viscera  in,  i.  302,  304,  306,  309. 
Malignant  lymphoma,  ii.  34. 

pustule,  i.  454,  455. 
Mallein,  i.  458. 
Malta  fever,  i.  271. 
Mania  a  potu,  1.  599. 
Marie's  disease,  ii.  47, 
Masticatory  spasm,  ii.  539,  540. 
Maxillary  antrum,  ii.  183. 
Measles,  i.  163. 

German,  i.  179. 

incubation  period  in,  i.  164. 

rnucous  membranes  in,  i.  164,  165,  166. 

skin  in,  i.  164,  165,  167. 
Meat  poisoning,  i.  607. 

albuminuria  in,  i.  611. 

bacteriology  of,  i.  609. 

cardiac  symptoms  in,  i.  611,  614,  615. 

gastro-enteritis  in,  i.  611,  612,  615. 

incubation  period  in,  i.  611. 

nervous  symptoms  in,  i.  611,  614,  615. 

skin  eruptions  in,  i.  611,  615. 
Mediastinal  glands,  ii.  33,  284. 
Mediastino-pericarditis,  ii.  63,  283. 
Mediastinum,  ii.  279. 

abscess  of,  ii.  282,  283, 

cysts  of,  ii.  284. 

emphysema  of,  ii.  284. 

gumma  of,  ii.  284. 

inflammation  of,  ii.  282. 
chronic,  ii.  282. 
fever  in,  ii.  283. 
pain  in,  ii.  283. 
physical  signs  of,  ii.  283. 
pressure  symptoms  of,  ii.  283. 

tumours  of,  ii.  279. 
dyspnoea  in,  ii.  280. 
expectoration  in,  ii.  280. 
fever  in,  ii.  281. 
phonation  in,  ii.  280. 
physical  signs  of,  ii.  281. 
pjleural  effusion  in,  ii.  281. 
Mediterranean  fever,  i.  270. 
Medulla  oblongata,  lesions  of,  ii.  668,  736. 
Melsena,  i.  679. 
Melanjemia,  ii.  6. 
Melanin,  i.  16,  17  ;  ii.  6,  448. 
Melanuria,  ii.  297,  352. 
Meningeal  hemorrhage,  spinal,  ii.  599. 

extradural,  ii.  599. 


Meningeal  hfemorrhage,  pain  in,  ii.  599. 
paralj'sis  in,  ii.  599. 
spasms  in,  ii.  599. 
subarachnoid,  ii.  599. 
subdural,  ii.  599. 
Meningitis,  ii.  670.     6Ve  a^so  Pachymeningitis, 
Leptomeningitis, 
epidemic  cerebro-spinal,  i.  249. 
posterior  basic,  ii.  684. 

cerebral  ventricles  in,  ii.  684. 

coma  in,  ii.  685. 

convulsions  in,  ii.  685. 

retraction  of  head  in,  ii.  685. 

vomiting  in,  ii.  685. 
spinal,  ii.  591. 

acute,  ii.  591,  592,  593. 

alcoholic,  ii.  596. 

anesthesia  in,  ii.  592,  597. 

in  caries  of  spine,  ii.  591,  592. 

chronic,  ii.  595. 

constipation  in,  ii.  594. 

contractures  in,  ii.  594. 

dyspnoea  in,  ii.  594. 

epidemic,  ii.  593. 

external,  ii.  591. 

hffimorrhagic,  ii.  596,  597,  598. 

hypertesthesia  in,  ii.  592,  594,  597. 

hypertrophic,  ii.  596. 

infective,  ii.  593. 

internal,  ii.  591,  593,  595. 

muscle  atrophy  in,  ii.  594,  597. 

nerve  roots  in,  ii.  596. 

in  neuritis,  ii.  591. 

pain  in,  ii.'  592,  594,  596. 

paralysis  in,  ii.  592,  594,  597. 

pyrexia  in,  ii.  592,  594. 

reflexes  in,  ii.  594,  597. 

retention  of  urine  in,  ii.  594. 

spasms  in,  ii.  594,  597. 

sphincters  in,  ii.  592,  597. 

spinal  cord  in,  ii.  596,  597. 

suppurative,  ii.  592,  594. 

syphilitic,  ii.  591,  596,  597,  598. 

traumatic,  ii.  593. 

trophic  changes  in,  ii.  593. 

tuberculous,  ii.  593,  594,  596,  597. 
syphilitic,  i.  341  ;  ii.   591,  596,    597,    598, 

73S,  740. 
tuberculous,  i.  372,  375,  443  ;  ii.  676. 

abdomen  in,  ii.  680. 

in  adults,  ii.  680. 

brain  in,  ii.  678. 

coma  in,  ii.  679,  680. 

delirium  in,  ii.  679. 

headache  in,  in  679. 

hydrocephalic  cry  in,  ii.  679. 

optic  neuritis  in,  ii.  680. 

paralysis  in,  ii.  680. 

prodromata  of,  ii.  679. 

pulse  in,  ii.  680. 

pupils  in,  ii.  679,  680. 

spasms  in,  ii.  680. 

strabismus  in,  ii.  680. 

vomiting  in,  ii.  679. 
Meningocele,  ii.  654. 
Meningo-myelitis,  ii.  593. 
Meningo-myelocele,  ii.  654, 
Mercurial  poisoning,  i.  593. 
Mesenteric  glands,  i,  124,  134,  263,  373,  385, 

387,  396,  408,  814,  816. 
Metallic  tinkling,  ii.  277. 
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Metaplasia,  i.  41. 

Metastatic  abscesses,  i.  32,  34,  223. 

Micrococcus,  i.  44. 

endocarditiclis  rugatus,  ii.  72. 
lanccolatits,  i.  227. 
inelitensis,  i.  271. 
Microsporon  audouini,  ii.  484. 
furfur,  ii.  488. 
ininutissimum,  ii.  489. 
Microcytes,  ii.  4,  33, 
Miescber's  tubes,  i.  530.  • 
]\rigraine  ophthalmoplegique,  ii.  520. 
Miliaria,  ii.  388. 

Miliary  aneurysm,  ii.  168,  219,  Til- 
tuberculosis,     iiec  Tuberculosis. 
Milium,  ii.  376. 

colloid,  ii.  453. 
Mind-blindness,  ii.  735,  773. 
Mitral  incompetence,  ii.  98,  101. 
aspect  in,  ii.  99. 
cardiac  dilatation  in,  ii.  98. 

hypertrophy  in,  ii.  98. 
dilatation  of  orifice  in,  ii.  98. 
dropsy  iu,  ii.  99. 
hsemon'hages  in,  ii.  99. 
liver  in,  ii.  99. 
physical  signs  of,  ii.  99. 
pulmonary  congestion  in,  ii.  99. 
pulse  in,  ii.  99. 
spleen  in,  ii.  99. 
subjective  symptoms  in,  ii.  99. 
valve  lesions  in,  ii.  98. 
obstruction,  ii.  95. 
aspect,  in,  ii.  96. 
cardiac  dilatation  in,  ii.  95. 

hypertrophy  in,  ii.  95. 
dyspncea  in,  ii.  96. 
embolism  in,  ii.  95. 
physical  signs  of,  ii.  96. 
pulmonary  congestion  in,  ii.  95. 

haemorrhage  in,  ii.  95,  96. 
pulse  in,  ii.  96. 
valvular  lesions  in,  ii.  95. 
Mobile  spasm,  ii.  725,  727. 
Mobius's  sign,  ii.  836. 
Mogiphonia,  ii.  191. 
Moles,  ii.  448. 
Mollities  ossium,  i.  504. 
Molluscura  contagiosum,  ii.  450. 
Monas 2yyopliila,  i.  530. 
Moniletlu-Lx,  ii.  393. 
Monotricha,  i.  45. 
Morbilli,  i.  163.  _ 
Morbus  coxEe  senilis,  i.  485. 

maculosus  werlhofii,  ii.  26. 
Morjjhine  eruption,  ii.  438. 

poisoning,  i.  620,  714. 
Morphcea,  ii.  444,  446. 
Morvan's  disease,  ii.  653. 
Mosquitoes,  i.  297,  558  ;  ii.  494. 
Mouth,  diseases  of,  i.  219,  275,  329,  377,  629. 

See  also  Stomatitis. 
Mucous  degeneration,  i.  10. 
Mumps,  i.  186. 

Murmurs,  diastolic,  ii.  75,   92,   96,  100,  103, 
105,  136. 
friction,  ii.  55,  57,  58,  65. 
hffimic,  ii.  11,  15,  22,  23,  44. 
presvstolic,  ii.  75,  92,  96,  105,  136. 
systolic,  ii.   57,  75,  76,  89,   99,   102,  107, 
129,  136,  166,  169,  816. 


Muscarin,  i.  51. 

Muscular  atrophy,  arthritic,  ii.  774. 
family  forms  of,  ii.  776,  780,  781. 
peroneal  type  of,  ii.  780. 
progi'essive,  ii.  625,  776. 

dystrophy,  ii.  775. 
deformities  in,  ii.  778. 
electrical  reactions  in,  ii.  779. 
gait  in,  ii.  778. 
reflexes  in,  ii.  779. 
weakness  in,  ii.  777. 

parasites,  i.  530,  535,  551. 

rheumatism,  i.  480. 

syphilis,  i.  328. 
Myasthenia  gi'avis,  ii.  763. 
Myasthenic  reaction,  ii.  764. 
Mycoderma  aceti,  i.  699. 
Mycosis  fungoides,  ii.  478. 
Mydriasis,  ii.  523. 
Myelitis,  ii.  603. 

acute,  ii.  603. 

aniesthesia  in,  ii.  607. 

central,  ii.  604,  606,  609. 

chronic,  ii.  604. 

cystitis  in,  ii.  608. 

difiuse.  ii.  604. 

dissem'inated,  ii.  604,  606,  609. 

focal,  ii.  604,  609. 

hiemoiThagic,  ii.  605,  609. 

histology  of,  ii.  605. 

hyperesthesia  in,  ii.  607. 

interstitial,  ii.  604. 

muscles  in,  ii.  608. 

optic  neuritis  in,  ii.  608. 

pain  in,  ii.  607. 

paralysis  in,  ii.  607. 

parench}Tnatous,  ii.  604,  606,  609. 

reflexes  iu,  ii.  607. 

retention  of  urine  in,  ii.  608,  609. 

spasm  in,  ii.  609. 

sphincters  in,  ii.  608. 

syphilitic,  i.  341,  342. 

temperature  iu,  ii.  607,  608. 

transverse,  ii.  604,  606,  609. 

trophic  changes  in,  ii.  608,  609. 
Myelocytes  in  blood,  ii.  32. 
Jlyiasis,  cutaneous,  ii.  494. 
Myocarditis,  acute,  ii.  109. 

cardiac  aneurysm  in,  ii.  109,  110. 

chronic,  ii.  111. 

coronary  disease  in,  ii.  111. 

diffuse,  ii.  109. 

fibrous,  ii.  111. 

localised,  ii.  109. 

parenchymatous,  ii.  109. 

rheumatic,  i.  475. 

septic,  ii.  109. 

suppurative,  ii.  109. 

syphilitic,  ii.  111. 
Myocardium,  ii.  108. 

congestion  of,  ii.  108. 

cyanotic  induration  of,  ii.  127. 

fatty  degeneration  of,  ii.  113. 
infiltration  of,  ii.  112. 

hypertrophy  of.     See  Heart. 

iuflammation  of.     See  Myocarditis. 

rupture  of,  ii.  120. 

strain  of.     See  Heart. 
Myoclonus  multiplex,  ii.  784. 
j\Iyomalacia  cordis,  ii.  119. 
Mj'opathy,  atrophic,  ii.  776. 
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Myosis,  ii.  52-3. 

Myositis,  syphilitic,  i.  328. 

in  trichinosis,  i.  552. 
Myotonia  congenita,  ii.  781. 

electrical  reactions  in,  ii.  783. 

muscles  in,  ii.  782. 

spasm  in,  ii.  782. 
Mytilotoxin,  i.  51,  615. 
Myxcedema,  ii.  38. 

anfeniia  in,  ii.  41. 

blood  in,  ii.  41. 

cardiac  symptoms  in,  ii.  41. 

connective  tissues  in,  ii.  39,  40. 

haemorrhages  in,  ii.  41. 

in  infant,  ii.  42. 

nervous  symptoms  in,  ii.  41,  42,  43. 

skin  in,  ii.  40,  42. 

temperature  in,  ii.  41,  42. 

thyroid  gland  in,  ii.  39,  40,  42,  43. 

N^vrs,  capillary,  ii.  470. 

neuroticus  unius  lateris,  ii.  441. 

pigmentary,  ii.  443. 

spider,  ii.  471. 

vascular,  ii.  470. 

venous,  ii.  471. 

verrucosus,  ii.  441. 
Nails,  diseases  of,  i.  325  ;  ii.  401. 
Kaso-pharynx,  adenoids  of,  ii.  184. 
aspect  in,  ii.  184. 
catarrh  in,  ii.  184. 
chest  in,  ii.  184. 
deafness  in,  ii.  184. 
mental  symptoms  in,  ii.  184. 
respiration  in,  ii.  184. 

catarrh  of,  ii.  184. 

cysts  of,  ii.  184. 

tumours  of,  ii.  184. 
I^ecrobiosis,  i.  12. 
Kecrosis,  i.  12. 

coagulation,  i.  12. 

colliquative,  i.  13. 

ftit,  i.  14. 

gradual,  i.  12. 

sudden,  i.  13. 
Needle-plier's  cramp,  ii.  830. 
Kematoda,  i.  544. 
Nephritis,  ii.  310,  312,  323.     See  also  Kidney. 

glomerular,  ii.  312,  321. 

interstitial,  ii.  312,  322. 

lymphomatous,  ii.  311,  322. 

scarlatinal,  i.  176. 

tubal,  ii.  312,  322. 
IN'ephrolithiasis,  ii.  363. 

calculi  in,  ii.  363,  364,  365. 

carcinoma  in,  ii.  366. 

colic  in,  ii.  366,  367.     See  also  Colic. 

hydronephrosis  in,  ii.  366. 

kidney  in,  ii.  366. 

pain  in,  ii.  367,  368. 

perinephritis,  in,  ii.  366. 

pyelitis  in,  ii.  366. 

pyelonephritis  in,  ii.  366. 

pyonephrosis  in,  ii.  366. 

renal  atrophy  in,  ii.  366. 

suppression  of  urine  in,  ii.  366,  367,  368. 
B'ephroptosis,  ii.  304. 
Nerve  or  nerves,  ii.  505. 

anterior  crural,  paralysis  of,  ii.  572. 

cardiac,  paralysis  of,  i.  285  ;  ii.  547,  552. 

circumiiex,  paralysis  of,  ii.  564. 


Xerve,  eighth,  paralysis  of,  ii.  541. 

eleventh,  paralysis  of,  ii.  551. 

fatty  degeneration  of,  i.  5,  203. 

facial,  paralysis  of.     See  Facial  Paralysis. 

fifth,  paralysis  of,  ii.  384. 

fourth,  paralysis  of,  i.  328  ;  ii.  513,  516. 

gastr-ic,  paralysis  of,  ii.  547. 

gluteal,  paralysis  of,  ii.  573. 

inflammation  of.     See  Xeuritis. 

laryngeal,  paralysis  of,  i.  285  ;  ii.  545,  546. 

median,  paralysis  of,  ii.  566. 

musculo-cutaneous,  paralysis  of,  ii.  564. 

musculo-spiral,  paralysis  of,  ii.  565. 

ninth,  paralysis  of,  ii.  543. 

obturator,  paralysis  of,  ii.  572. 

oculomotor,  paralysis  of,  i.  209,   328,   341  ; 
ii.  513,  695,  741. 

cesophageal,  paralysis  of.  ii.  547. 

olfactory,  7'aralysis  of,  ii.  505. 

optic.     See  Optic. 

pain  in.     See  Keuralgia. 

pharyngeal,  paralysis  of,  ii.  546. 

phrenic,  paralysis  of,  i.  211 ;  ii.  560. 

plantar,  paralysis  of,  ii.  574. 

popliteal,  paralysis  of,  ii.  574. 

posterior  thoracic,  paralysis  of.  ii.  561. 

pulmonary,  paralysis  of,  ii.  546. 

sciatic,  paralysis  of,  ii.  573,  574. 

sixth,  paralysis  of,  i.  328  ;  ii.  513,  516. 

subscapular,  paralysis  of,  ii.  563. 

tenth,  irritation  of,  ii.  148,  149,  155,  157. 
,,      paralysis  of,  i.  284  ;  ii.  145,  157,  545. 

third,  paralysis  of,  ii.  513,  680,  741. 

tumours  of,  ii.  553. 

twelfth,  paralysis  of,  i.  375  ;  ii.  556. 

ulnar,  paralysis  of,  ii.  568. 
Xervous  system,  ii.  495. 

degenerations  of,  ii.  496. 

diagnosis  of  disease  of,  ii.  501. 

functional  affections  of,  ii.  785. 

influence   of  toxic  substances  on,    ii.  496, 
501. 

parenchymatous  inflammation  of,  ii.  496. 

primary  nervous  lesions  of,  ii.  495,  496. 

prognosis  of  disease  of,  ii.  502. 

sclerosis  of,  ii.  496. 

secondary  nervous  lesions  of,  ii.  495. 

symptoms  of  disease  of,  ii.  498. 

treatment  of  disease  of,  ii.  503. 
Xettle-rash,  ii.  407. 
Xeuralgia,  ii.  785. 

red,  ii.  843. 

tender  points  in,  ii.  786,  787,  788. 

vasomotor  efi'ects  in,  ii.  786. 
Neurasthenia,  ii.  306,  S&Q. 
Xeuridine,  i.  611,  615. 
Xeurin,  i.  51,  611. 
Neuritis,  i.  5  ;  ii.  578,  582. 

alcoholic,  i.  601. 

arsenical,  i.  581. 

in  beriberi,  i.  283. 

brachial,  ii.  570. 

diabetic,  i.  512. 

diphtheritic,  i,  5,  203,  209. 

endemic,  ii.  582. 

goitty,  i.  465. 

in  leprosy,  i.  446. 

migrans,  ii.  569. 

multiple,  ii.  578. 
acute,  ii.  580. 
anaesthesia  in,  ii.  579. 
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Keuritis,  multiple,  cachectic,  ii.  578. 
comjilications  of,  ii.  580. 
hypersstliesia  in,  ii.  579. 
inco-orrlination  in,  ii.  578,  579. 
infective,  ii.  578. 
joints  in,  ii.  579. 
muscles  in,  ii.  579. 
cedema  in,  ii.  579. 
pain  in,  ii.  579. 
paralysis  in,  ii.  578,  580. 
reflexes  in,  ii.  579. 
senile,  ii.  578. 
skin  in,  ii.  579. 
toxic,  ii.  578. 
optic.     See  Optic, 
peripheral,  ii.  578. 
saturnine,  i.  566. 
ls"euro-myositis,  ii.  784. 
Neuroma,  ii.  583. 
Neuroses,  crastiic,  ii.  661,  662. 

occupation,  ii.  828. 
Nicotin  poisoning,  i.  619  ;  ii.  157. 
Nitritication,  i.  49. 
Nose,  ii.  177. 

diphtheria  of,  i.  206,  207. 
diseases  of  septum  of,  ii.  182. 
foreign  bodies  in.  ii.  182. 
hsemorrhage  from,  ii.  181. 
inflammation  of.     See  Rhinitis, 
lupus  of,  ii.  180. 
rhinoscleroma  of,  ii.  181. 
svphilis  of,  i.  323,  329,  336  ;  ii.  181,  182. 
tubercle  of,  i.  398. 
tumours  of,  ii.  182. 
Nuclein,  i.  76. 
Nucleinic  acid,  i.  76. 
Nucleo-histon,  i.  76. 
Nystagmus,  ii.  519. 

Occupation  neuroses,  ii.  828. 

electrical  reactions  in,  ii.  829. 

tenderness  in,  ii,  829. 

tremor  in,  ii.  829. 
Oculo-motor  paralysis,  i.  328,  341,  375,   578  ; 
ii.  513,  516,  517,   640,   695,  758,  763, 
765. 
internal,  ii.  522. 
recurrent,  ii.  520. 

spasm,  ii.  518. 
(Edema,  acute  circumscribed,  ii.  408. 

in  anaemia,  ii.  11,  15,  33. 

angioneurotic,  ii.  837,  844. 

in  hysteria,  ii.  858. 

inflammatory,  i.  21. 

of  larynx,  ii.  1S3. 

malignant,  i.  455. 

neonatorum,  ii.  447. 

in  neuritis,  i.  285,  286  ;  ii.  579. 

in  phlebitis,  ii.  175. 

pulmonary,  ii.  83,  95,  99,  212. 

solid,  ii.  40. 

in  trichiniasis,  i.  553. 
See  also  Dropsy. 
(Esophagus,  i.  643. 

aphthae  of,  i.  644. 

dilatation  of,  i.  646. 

diphtheria  of,  i.  206,  207,  644. 

diverticula  of,  i.  645. 

foreign  bodies  in,  i.  644. 

inflammation  of,  i.  644. 

perforation  of,  i.  644,  647. 


(Esophagus,  stricture  of,  i.  646. 
cicatricial,  i.  646. 
complications  of,  i.  647,  648. 
deglutition  in,  i.  647,  648. 
emaciation  in,  i.  646,  647,  648. 
false,  i.  646. 
malignant,  i.  647. 
pain  in,  i.  646,  648  ;  ii.  791. 
physical  examination  in,  i.  647,  648. 
regurgitation  in,  i.  646,  647. 
spasmodic,  i.  646. 
syphilis  of,  i.  332,  644. 
tubercle  of,  i.  380,  644. 
Oidium  albicans,  i.  630. 
Olfactory  nerve,  paralysis  of,  ii.  505. 
Oligemia,  ii.  6. 
Oligochromcemia,  ii.  6. 
01igoc3*thiBmia,  ii.  6. 

Omentum,  thickening  of,  i.  395,  810,  813,  816. 
Onychia,  i.  325,  330  ;  ii.  402. 
hypertrophic,  i.  325. 
maligna,  ii.  402. 
sicca,  i.  325. 
Onychitis,  ii.  402.  " 
Onychogr3'phosis,  ii.  402. 
Ophthalmoplegia,  ii.  514,  695. 
complete,  ii.  514. 
chronic,  ii.  765. 
interna,  ii.  514,  522. 
progressive,  ii.  640. 
Opium  poisoning,  i.  620,  714. 
Oppenheim's  test,  ii.  665. 
Optic  nerve,  atrophy  of,  ii.  510,  640,  755. 
lesions  of,  ii.  506. 
chiasma,  lesions  of,  ii.  507. 
nem-itis,  i.  328  ;  ii.  507,  508,  666,  675,  680, 
695,  701,  733,  735. 
causes  of,  ii.  508. 
chronic  retro-bulbar,  ii.  510. 
consecutive  atrophy  in,  ii.  510. 
ophthalmoscopic  appearances  in,  ii.  509, 

510. 
pupil  reflex  in,  ii.  509. 
vision  in,  ii.  509,  510. 
tract,  lesions  of,  ii.  506,  507. 
Orchitis,  i.  188,  272,  278,  573. 
Organic  extracts,  treatment  with,  i.  93,  97. 
Osteo-arthritis,  i.  481. 
Osteo-genesis  imperfecta,  i.  498. 
Osteo-malacia,  i.  504. 
Ovary,  tubercle  of,  i.  437. 
Oxaluria,  i.  465 ;  ii.  295. 
Oxyuris  vcrmicidaris,  i.  546. 
Ozsena,  ii.  179. 

Pachymexixgitis,  ii.  670. 

alcoholic,  i.  598. 

apoplectiform  seizures  in,  ii.  671. 

con\nilsions  in,  ii.  672. 

external,  ii.  670. 

h;-emorrhagic,  ii.  596,  598,  670,  745. 

hypertrophic,  ii.  596,  597. 

internal,  ii.  670. 

paralysis  in,  ii.  672. 

purulent,  ii.  670. 

spinal,  ii.  591,  595. 

symptoms  of  compression  in,  ii.  671. 

syphditic,  i.  340  ;  ii.  670. 
Paget's  disease,  ii.  476. 
Pain,  referred,  ii.  791. 

visceral,  ii.  791. 
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Palpitation,  ii.  151. 
Paludism.     See.  Malaria. 
Panaritum  analgicum,  ii.  653. 
Pancreas,  i.  794. 

abscess  of,  i.  800. 

atrophy  of,  i.  795. 

calculi  of,  i.  795. 

carcinoma  of,  i.  796,  797. 

cirrhosis  of,  i.  794. 

cysts  of,  i.  798. 

fat  necrosis  of,  i.  801. 

fatty  changes  in,  i.  795. 

gumma  of,  i.  799. 

hsemorrhage  into,  i.  801. 

hydatid  of,  i.  798. 

inflammation  of.     Se,e  Pancreatitis. 

sarcoma  of,  i.  796,  797. 

syphilis  of,  i.  330,  334. 

tubercle  of,  i.  384,  799. 
Pancreatic  extract,  treatment  with,  i.  95. 
Pancreatitis,  i.  799. 

acute,  i.  799. 

chronic,  i.  800. 

fangi-enous,  i.  800. 
eemorrhagic,  i.  799. 
suppurative,  i.  800. 
Papilloma  neuroticum,  ii.  441. 
Papule,  fl,  372. 
Paracentesis  thoracis,  ii.  271. 
Parakera4;osis  vai'iegata,  ii.  433. 
Paralysis,  acute  ascending,  ii.  600. 

pain  in,  ii.  601. 

reflexes  in,  ii.  601. 

spleen  in,  ii.  601. 
atrophic,  ii.  619. 
agitans,  ii.  820. 

attitude  in,  ii.  822. 

gait  in,  ii.  822. 

muscular  -weakness  in,  ii.  822. 
rigidity  in,  ii.  821. 

sensory  symi)toms  in,  ii.  822. 

tremors  iu,  ii.  821. 
alcoholic,  i.  601. 
anseniic,  ii.  16. 
Aran-Duchenne,  i.  571. 
arm,  i.  570  ;  ii.  569. 
arsenical,  i.  581,  582,  584. 
asthenic,  ii.  763. 
atrophic,  spinal,  ii.  619. 
bulbar,  ii.  669,  757. 

acute  apoplectic,  ii.  759. 

arteries  in,  ii.  759,  760. 

asthenic,  ii.  763. 

in  cerebral  tumour,  ii.  760. 

cerebro-bulbar,  ii.  760. 

deglutition  in,  ii.  759,  760,  761,  764. 

in  gummatous  meningitis,  ii.  760. 

headache  in,  ii.  758,  759. 

inco-ordination  in,  ii.  758. 

in  leukaemia,  ii.  750. 

muscles  in,  ii.  757,  761,  762,  764. 

neuritis  in,  ii.  759. 

nystagmus  in,  ii.  758. 

paralysis  in,  ii.  758,  759,  760,  761,  763. 

progressive,  ii.  761. 

psychical  symptoms  in,  ii.  759,  760,  762. 

pulse  in,  ii.  758,  759,  760,  762. 

respiration  in,  ii.  759,  760,  762,  764. 

sensory  symptoms  in,  ii.  759. 

speech  in,  ii.  758,  760,  761. 

tremors  in,  ii.  758,  762. 


Paralysis,  bulbar,  vertigo  in,  ii.  758,  759. 
vomiting  in,  ii.  758,  759. 
cerebro-bulbar,  ii.  760. 
cortical,  motor,  ii.  499. 

sensorv,  ii.  499. 
crossed,  li.  528,  666,  736. 
deltoid,  i.  571 ;  ii.  564. 
of  diaphragm,  i,  211,  285  ;  ii.  170,  560. 
diphtheritic,  i.  209. 
diver's,  ii.  602. 
essential,  of  children,  ii.  619. 
infantile,  ii.  619,  725.     See  also  Infantile 

Paralysis, 
facial.     See  Facial  Paralysis, 
glosso-pharyngo-labial,  ii.  761. 
hysterical,  ii.  855. 
of  Klumpke,  ii.  570. 
of  Landry,  ii.  600. 

laryngeal,  i.  210,  285  ;  ii.  170,  191,  210. 
lead,  i.  570,  577. 
masticatory,  ii.  536. 
mercurial,  i.  595. 
of  nerves.     See  Nerves. 
oculomotor,  i.  209,  328,  375,  578  ;  ii.  513, 

640,  695,  741. 
peroneal  type  of,  i.  571. 
pseudo-bulbar,  ii.  760. 
pseudo-hypertrophic,  ii.  775. 
serratus,  ii.  562. 
of  tongue,  i.  634  ;  ii.  556. 
writer's,  ii.  828,  829. 
Paramyotone,  ii.  783. 
Parangi,  i.  287. 
Paraphasia,  ii.  771. 

Paraplegia,   i.    250,   342,   582,   625,   627 ;  ii. 
588,  603,  616. 
ataxic,  ii.  647. 
spastic,  primary,  ii.  631. 
Parasites,  animal,  i.  527. 

facultative,  i.  53,  63. 
Parkinson's  disease,  ii.  820. 
Parosmia,  ii.  505. 
Parotitis,  i.  572,  636. 

epidemic,  i.  186. 
Parry's  disease,  ii.  834. 
Parvoline,  i.  611. 
Pearl  disease,  i.  364. 
PectorOoquy,  i.  4i5,  477  ;  ii.  208,  277. 
Pediculosis,  ii.  493. 
capitis,  ii.  493. 
pubis,  ii.  493. 
vestimentorura,  ii.  493. 
Peliosis  rheumatica,  ii.  26,  405. 
Pellagra,  i.  627. 
Pellagrocine,  i.  627. 
Pemphigus,  ii.  423. 
foliaceus,  ii.  424. 
gangraenosus,  i.  162. 
Perforating  uher,  ii.  372,  511,  640. 
Pericarditis,  ii.  50. 

adhesions  in,  ii.  61,  68. 
chronic,  ii.  58. 

in  constitutional  disease,  ii.  51. 
cyanosis  in,  ii.  56,  58. 
dyspnoea  in,  ii.  54,  56,  58. 
fibrinous,  ii.  51,  53,  66. 
hsemorrhagic,  ii.  52,  58,  67. 
in  infective  diseases,  ii.  51. 
mediastinal,  ii.  63. 
cedema  in,  ii.  56. 
paiu  in,  ii.  53,  56. 
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rericarditis,  physical  signs  of,  ii.  54,  57,  58. 
pulse  iij,  ii.  54,  56,  58. 
I>uruleut,  ii.  52,  57. 
rheimiatic,  i.  475. 
rigors  in,  ii.  57. 
serous,  ii.  51,  56,  66. 
syphilitic,  ii.  67. 
temperature  in,  ii.  53,  56,  57. 
tuberculous,  i.  392  ;  ii.  53,  66. 
Pericardium,  ii.  50. 
absence  of,  ii.  135. 
actinomycosis  of,  ii.  68. 
adherent,  ii.  61,  68. 

cardiac  hypertrophy  in,  ii.  61. 

physical  signs  of,  ii.  61. 

pulse  in,  ii.  61. 
blood  in,  ii.  52,  58,  67,  70. 
dropsy  of,  ii.  68. 
gas  in,  ii.  64. 
hydatid  of,  ii.  68. 
new  growths  of,  ii.  68. 
sj'philis  of,  ii.  67. 
tubercle  of,  i.  394  ;  ii.  66. 
Perichondritis,  laryngeal,  i.  337  ;  ii.  189. 
Perifolliculitis,    pustular,    conglomerate,    ii. 

486. 
Perihepatitis,  i.  792. 
Perinephric  abscess,  ii.  362. 
Perionychia,  i.  325. 
Perisplenitis,  ii.  33,  46. 
Peritoneum,  i.  802. 

abnormalities  of,  i.  823. 
cirrhosis  of,  i.  810. 
fluid  in,  i.  818. 

hyaline  degeneration  of,  i.  817. 
hydatid  oi;  i.  818. 
inflammation  of.     See  Peritonitis, 
mucoid  degeneration  of,  i.  817. 
new  growths  of,  i.  815,  818,  821. 
parasites  of,  i.  537,  541. 
syphilis  of,  i.  817. 
tubercle  of.     8ee  Peritonitis. 
Peritonitis,  i.  802,  821. 
acute,  i.  802. 

in  a]ipendicitis,  i.  741,  74SL. 

attitude  in,  i.  806. 

bacterial,  i.  803,  804. 

collapse  in,  i.  805. 

constipation  in,  i.  806. 

efiusion  in,  i.  806. 

fever  in,  i.  806. 

localised,  i.  804. 

micro-organisms  in,  i.  805. 

pain  in,  i.  805. 

perforative,  i.  804. 

pidse  in,  i.  806. 

respiration  in,  i.  806. 

secondary,  i.  803. 

in  septicemia,  i.  222. 

simple,  1.  802. 

tuberculous,  i.  811. 

tympanites  in,  i.  806. 

in  typhoid  fever,  i.  131. 

vomiting  in,  i.  806. 
chronic,  i.  809. 

adhesive,  i.  809. 

ascites  in,  i.  810. 

intestines  in,  i.  810. 

omentum  in,  i.  810. 

physical  signs  in,  i.  811. 

primary,  i.  809, 


Peritonitis,  chronic,  proliferative,  i.  810. 

secondary,  i.  810. 

tiiberculous,  i.  811. 
tuberculous,  i.  374,  394,  811. 

abdominal  distension  in,  i.  812. 
tumour  in,  i.  395. 

acute,  i.  395. 

adhesions  in,  i.  812. 

ascites  in,  i.  812. 

chronic,  i.  395. 

dyspepsia  in,  i.  813. 

exudation  in,  i.  812. 

intestinal  symptoms  in,  i.  813. 

intestine  in,  i.  395,  396. 

latent,  i.  395. 

lymphatic  glands  in,  i.  396,  812,  814. 

omentum  in,  i.  395,  813. 

pain  in,  i.  812. 

pyrexia  in,  i.  812. 
syphilitic,  i.  817. 
Peritricha,  i.  45. 

Perityphlitis,  i.  735,  737,  738,  740,  741. 
Pernicious  anfemia.     Ste  Antemia. 

malaria,  i.  306. 
Pertussis,  i.  181. 
Pestis,  i.  251. 
Pharyngitis,  i.  642. 
acute,  i.  642. 
atrophica,  i.  642. 
chronic,  i.  642. 
grantdar,  i.  642. 
sicca,  i.  642. 
Pharynx,  ervsipelas  of,  i.  219. 
syphilis  of,  i.  323,  332. 
tubercle  of,  i.  379. 
Phlebitis,  ii.  175. 

gouty,  i.  465  ;  ii.  175, 
portal,  ii.  175. 
septic,  i.  222,  224. 
suppurative,  ii.  175. 
tuberculous,  i.  388. 
Phosphorus  poisoning,  i.  586. 
blood  in,  i.  591. 
bones  in,  i.  591. 
cachexia  in,  i.  589. 
coma  in,  i.  590. 
convulsions  in,  i.  590. 
cramps  in,  i.  590. 
diarrhoea  in,  i.  590. 
haemorrhages  in,  i.  587,  590, 
jaundice  in,  i.  587,  590. 
kidney  in,  i.  591. 
liver  in,  i.  587,  590,  786. 
necrosis  of  jaw  in,  i.  589. 
pain  in,  i.  590. 
sources  of,  i.  586,  588. 
urine  in,  i.  589,  590,  591. 
vomiting  in,  i.  590. 
Phthiriasis.     See  Pediculosis. 
Phthisis,  i.  404. 
acute,  i.  404. 
aneurysm  in,  i.  407. 
arrested,  i.  408. 
bronchiectasis  in,  i.  407. 
chronic,  i.  406. 
cough  in,  i.  405,  409,  410. 
cyanosis  in,  i.  405. 
delirium  in,  i.  405. 
dyspepsia  in,  i.  405,  409,  412. 
dyspncea  in,  i.  405. 
emphysema  in,  i.  407. 
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Phthisis,  expectoration  in,  i.  405,  409,   410, 
412. 

fever  in,  i.  405,  413. 

gastric  catarrh  in,  i.  408. 

htemoptysis  in,  i.  405,  409,  411,  419. 

heart  in,  i.  409. 

infectivity  of,  i.  420. 

intestines  in,  i.  408. 

kidneys  in,  i.  409,  414. 

laryngeal,  ii.  188. 

liver  in,  i.  408. 

lungs  in,  i.  404,  406,  416,  419. 

marriage  in  relation  to,  i.  421. 

nervous  system  in,  i.  414. 

onset  of,  i.  405,  409 

pain  in,  i.  412. 

physical  signs  of,  i.  405,  414, 

pleura  in,  i.  407. 

pneumonic,  i.  404. 

pneumo-thorax  in,  i.  417. 

pulse  in,  i.  414. 

respiration  in,  i.  405. 

shortness  of  breath  in,  i.  409,  412. 

spleen  in,  i.  408. 

sweating  in,  i.  405,  409,  413. 

venous  thrombosis  in,  i.  409. 

■wasting  in,  i.  409,  412. 
Pia  mater,  inflammation  of.    See,  Leptomenin- 
gitis, Meningitis. 
Pianoforte-player's  cramp,  ii.  829. 
Pica,  i.  549  ;  ii.  11. 
Pigmentary  atrophy,  i.  17. 

nsBvi,  ii.  448. 
Pigmentation,  i.  15,   17,   302,  327,  583,   595, 
750  ;  ii.  44,  331,  338,  448,  511,  514. 

endogenous,  i.  16. 

exogenous,  i.  16. 

hsematogenous,  i.  16. 
Pineal  gland,  ii.  49. 
Pituitary  gland,  i.  508  ;  ii.  39,  47,  665,  732, 

735. 
Pityriasis,  ii.  430. 

linguEe,  i.  635. 

pilaris,  ii.  439. 

rosea,  ii.  430. 

rubra,  ii.  433. 
pilaris,  ii.  430. 

versicolor,  ii.  448. 
Plagiomonas  irregularis,  i.  530. 
Plague,  i.  251. 
Plasmodium  vialarisR,  i.  290. 

conjugation  of,  i.  293. 

crescent  form  of,  i.  292,  293,  294. 

distribution  in  the  body,  i.  302,  303,  311. 

extracorporeal  phase  of,  i.  291,  292. 

flagellated  stage  of,  i.  292,  294. 

host  of,  i.  290,  297. 

intracorporeal  phase  of,  i.  291. 

pigment  of,  i.  291,  292,  293,  294. 

relation  to  malaria,  i.  297. 

species  of,  i.  298. 

spores  of,  i.  291. 

sporozoites  of,  i.  295,  296. 

swarming  of,  i.  292,  304. 
Plastic  linitis,  i.  679. 
Pleomorphism,  bacterial,  i.  45. 
Pleura,  ii.  255. 

calcification  of,  ii.  259. 

dropsy  of,  ii.  273. 

inflammation  of.     See  Pleurisy. 

new  growths  of,  ii.  278. 
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Pleura,  tubercle  of,  i.  388  ;  ii.  278. 
Pleurisy,  ii.  255. 

acute,  ii.  255. 

adhesive,  ii.  257,  258. 

bronchiectasis  in,  ii.  260. 

compression  of  lung  in,  ii.  260. 

cough  in,  ii.  262,  263,  267. 

dry,  ii.  257,  258,  261,  267. 

exudation  in,  ii.  257,  258,  259. 

fever  in,  ii.  262,  264,  270. 

fibrinous,  ii.  257,  258,  261,  267. 

fibrosis  of  lung  in,  ii.  260. 

fluid  effusion  in,  ii.  259,  260,  267,  268. 

htemorrhagic,  ii.  261. 

in  infective  diseases,  ii.  256. 

in  lobar  pneumonia,  ii.  256,  258. 

localised,  ii.  266. 

micro-organisms  in,  ii.  255,  257,  260. 

pain  in,  ii.  261,  262,  267. 
•     physical  signs  of,  ii.  262,  264,  267. 

primary,  ii.  255. 

purulent,  ii.  257,  260,  263,  266.  ' 

respiration  in,  ii.  263,  267. 

rigors  in,  ii.  264. 

secondary,  ii.  256. 

sero-fibrinous,  ii.  257,  259,  262. 

syphUitic,  i.  340. 

tuberculous,  i.  388,  391  ;  ii.  278. 
Pleuritis.     See  Pleurisy. 

acutissima,  ii.  270. 
Pleurodynia,  i.  480. 
Pleuro-pneiunonia,  i.  226. 
Plumbism.     See  Lead. 
Pneumococcus,   i.   221,   227,   230,   249,   370; 

ii.  257. 
Pneumonia,  i.  226. 

abscess  of  lung  in,  i.  231,  238 

acute,  i.  226. 

alba,  ii.  250. 

aspiration,  ii.  231,  236. 

blood  in,  i.  234. 

caseous,  i.  404. 

catarrhal,  ii.  236. 

cerebral,  i.  235,  237. 

in  children,  i.  234,  237,  239. 

chronic  interstitial,  ii.  246. 

circulation  in,  i.  233. 

complications  of,  i.  237. 

cough  in,  i.  232,  233. 

crisis  in,  i.  232. 

croupious,  i.  226. 

delirium  in,  i.  232,  234. 

double,  i.  237. 

empyema  in,  i.  238. 

endocarditis  in,  i.  230,  238. 

engorgement  stage  of,  i.  229. 

epidemic,  i.  228. 

expectoration  in,  i.  232,  233. 

gangrene  of  lung  in,  i.  231,  238. 

gastro-intestinal  symptoms  in,  i.  235,  238. 

grey  hepatisation  stage  of,  i.  230. 

herpes  iu,  i.  235. 

infectivity  of,  i.  226,  228. 

in  influenza,  i.  193,  195. 

intestine  in,  i.  230. 

joints  in,  i.  235,  239. 

kidneys  in,  230. 

latent,  i.  237. 

lobar,  i.  226. 

lobular,  ii.  236.  ' 

lung  in,  i.  229. 
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Pneumonia,  meningitis  in,  i.  230,  238. 

micro-organisms  in,  i.  226,  227. 

migratory,  i.  237. 

pain  in,  i.  231,  233. 

pericarditis  in,  i.  230,  238. 

physical  signs  of,  i.  235. 

pleurisy  in,  i.  237. 

red  hepatisation  stage  of,  i.  229. 

resolution  stage  of,  i.  230. 

respiration  in,  i.  231,  233. 

rigors  in,  i.  231. 

senile,  i.  237. 

serosa,  ii.  213. 

spleen  in,  i.  230. 

temperature  in,  i.  232. 

urine  in,  i.  235,  239. 
Pneumonic  fever,  i.  226. 
Pneumonokoniosis,  ii.  242. 
Pueumo-pericardium,  ii.  64. 
Pneumo-peritoneum,  i.  806. 
Pneumo-thorax,  i.  417 ;  ii.  275. 
Pneumotoxine,  i.  227. 
Podagra.     See  Gout. 
Poikilocytes,  ii.  4,  16. 
Poisoning,  alcoholic,  i.  597. 

fish,  i.  614. 

by  grain,  i.  623. 

leucomaine,  i.  609. 

meat,  L  607. 

milk,  i.  615. 

phosphorus,  i.  586. 

ptomaine,  L  607. 

by  vegetable  alkaloids,  i.  617. 
Poisons,  i.  87,  563. 

action  of,  on  stomach,  i.  677. 

corrosive,  i.  677. 

endogenous,  i.  87. 

exogenous,  1.  87. 

metallic,  i,  563,  593. 
Polio-encephalitis,  ii.  725. 

inferior,  ii.  692,  695,  758. 

superior,  ii.  692,  695,  758. 
Polio-encephalo-myelitis,  ii.  692,  695. 
Polio-myelitis,  ii.  604,  620. 

anterior,  ii.  619. 

bulbi,  ii.  695. 

chronic,  625. 
Polysesthesia,  ii.  639. 
Polyarthritis  deformans,  i.  481. 
Polymyositis,  ii.  785. 
Polyuria,  i.  519. 

Pons  varolii,  lesions  of,  ii.  666,  736. 
Porencephaly,  ii.  726,  729. 
Porokeratosis,  ii.  390. 
Porrigo,  ii.  418. 
Portal  vein,  thrombosis  of,  i.  769. 

inflammation  of.     See  Pylephlebitis. 
Port- wine  mark,  ii.  471. 
Post-tussive  suction  sound,  i.  416. 
Pott's  disease,  ii.  586. 
Predisposition,  i.  59. 

general,  i.  59. 

inherited,  i.  61. 

local,  i.  60. 
Prickly  heat,  ii.  388. 
Profeta's  law,  i.  319. 
Proglottides,  i.  532,  788. 
Progressive  muscular  atrophy,  ii.  625. 

bulbar  paralysis  in,  ii.  626,  628,  629. 

complications  of,  ii.  629. 

electrical  reactions  in,  ii.  628. 


Progressive  muscularatrophy,  nerves  in,  ii.  626. 
pain  in,  ii.  627. 
pernicious  anaemia,  ii.  13. 
reflexes  in,  ii.  628. 
spinal  cord  in,  ii.  626. 
Prosopalgia,  ii.  786. 
Prostate,  tubercle  of,  i.  436. 
Proteins,  i.  52. 
Proteus  vulgaris,  i.  706,  710. 
Protozoa,  i,  527. 
Prurigo,  ii.  409. 
Pruritus,  i.  751,  752  ;  ii.  480. 
ani,  ii.  481. 
genitalium,  ii.  481. 
hiemalis,  ii.  480. 
narium,  ii.  481. 
senilis,  ii.  480. 
Pseudo-angina,  ii.  157,  547. 
Pseudo-apoplexy,  ii.  114. 
Pseudo-bulbar  paralysis,  ii.  760. 
Pseudo-general  paralysis,  i.  569. 
Pseudo-hypertrophie  paralysis,  ii.  775. 
Pseudo-leukaemia,  ii.  34. 
anaemia  in,  ii.  35,  36. 
blood  in,  ii.  35. 
dyspepsia  in,  ii.  36. 
haemorrhages  in,  ii.  35. 
heart  in,  ii.  35. 
lymphatic  glands  in,  ii.  35. 
lymphoid  deposits  in,  ii.  35. 
oedema  in,  ii.  35. 
pyrexia  in,  ii.  35. 
spleen  in,  ii.  35. 
Pseudo-ptosis,  ii.  515. 
Pseudo-tabeSj  i.  572,  601  ;  ii.  634,  642. 
Psorenterie,  i.  172. 
Psoriasis,  ii.  527. 
Psorosperms,  i.  530. 
Ptomaine  poisoning,  i.  697. 
Ptomaines,  i.  51. 
Ptomatropine,  i.  611. 
Ptosis,  ii.  514,  515,  518,  702,  741,  763. 
Ptyalism,  i.  636. 

Pulmonary  aneurysm,  i.  407  ;  ii.  219. 
apoplexy,  ii.  83,  95,  99,  217. 
atheroma,  ii.  83,  99. 
disease.     See  Lung, 
embolism,  ii.  214. 

asphyxia  in,  ii.  215,  216. 
convulsions  in,  ii.  216. 
dyspnoea  in,  ii.  216. 
expectoration  in,  ii.  216. 
infective,  ii.  215,  216. 
originating  in  heart,  ii.  214. 

systemic  veins,  ii.  214. 
pneumonia  in,  ii.  216. 
pyrexia  in,  ii.  216,  217. 
simple,  ii.  216,  217. 
syncope  in,  ii.  216. 
haemorrhage,  ii.  217. 
incompetence,  ii.  103,  104. 
cyanosis  in,  ii.  103. 
dilatation  of  heart  in,  ii.  103. 

orifice  in,  ii.  103. 
dyspnoea  in,  ii.  103. 
hypertrophy  of  heart  in,  ii.  103. 
physical  signs  of,  ii.  1 03. 
valve  lesions  in,  ii.  103. 
infarct,  ii.  215,  216. 
obstruction,  ii.  102,  104. 
congenital,  ii.  135. 
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Pulmonary  obstrnctian,  cyanosis  in,  ii.  102. 
dyspnoea  in,  ii.  102. 
lesions  of  conus  in,  ii.  102. 

valves  in,  ii.  102. 
I)htliisis  in,  ii.  102,  103. 
physical  signs  in,  ii.  102,  103. 

osteo-arthrojwthy,  ii.  49 

thrombosis,  ii.  214. 
Pulse,  ii.  143,  144,  145,  147,  149,  150. 

in  aortic  aneurysm,  ii.  171. 

bigeminal,  ii.  150. 

Corrigan,  ii.  92. 

dicrotic,  i.  128,  232,  234,  306 ;  ii.  54,  56, 
58,  75,  76. 

intermittent,  ii.  149,  150. 

trigeminal,  ii.  150. 

■water-hammer,  ii.  92. 
Pulsus  paradoxus,  ii.  56,  61,  63,  143,  150. 

inspiratione  intermittens,  ii.  63. 
Pupil,  ii.  521,  522,  523,  524. 

reaction,  hemiopic,  ii.  508,  665. 

reflex,  ii.  506,  507,  508,  514,  521,  522,  523, 
640,  648,  680,  702,  747,  748. 
Purpura,  ii.  24. 

hemorrhagica,  ii.  25,  26. 

neonatorum,  ii.  25. 

in  renal  disease,  ii.  329,  338. 

rheumatica,  ii.  25,  26,  405. 

senilis,  ii.  25. 

simplex,  ii,  25. 

thrombotica,  ii.  405. 

urticans,  ii.  408. 
Pus,  i.  24,  25,  26,  27,  30. 
Pustule,  i.  27,  372. 

malignant,  i.  454,  455. 
Putrefaction,  i.  49. 
Pyemia,  1.  30,  34,  223, 

abscesses  in,  i.  224,  225. 

chronic,  i.  225. 

delirium  in,  1.  225. 

erythema  in,  i.  224. 

gastro-intestinal  symptoms  in,  i.  224. 

infarcts  in,  i.  224. 

joints  in,  i.  225. 

micro-organisms  in,  i.  224. 

onset  of,  i.  224. 

portal,  i.  224,  225. 

prostration  in,  i.  224. 

rigors  in,  i.  224,  225. 

temperature  in,  i.  224,  225. 

venous  thrombosis  in,  i.  224. 

visceral  complications  of,  i.  225. 
Pyelitis,  ii.  359. 

abscess  in,  ii.  362. 

amyloid  kidney  in,  ii.  361. 

calculous,  ii.  359,  360,  361. 

consecutive,  ii.  359,  360,  361. 

emaciation  in,  ii.  361. 

fever  in,  ii.  361. 

micturition  in,  ii.  361. 

pain  in,  ii.  361. 

primary,  ii.  359,  360. 

pyonephrosis  in,  ii.  360,  361,  362. 

suppurative  nephritis  in,  ii.  359,  360,  362. 

tuberculous,  ii.  359,  361. 

uraemia  in,  ii.  361. 

urine  in,  ii.  361,  362. 
Pyelonephritis,  ii.  359,  360,  361,  362,  366. 
Pylephlebitis,  acute,  i.  743,  764,  770. 

adhesiva,  i.  769,  770. 
Pyloric  obstruction,  i.  684,  694,  695,  696,  697. 


Pyogenetic  organisms,  i.  25. 

Pyogenic  membrane,  i.  27. 

Pyonephrosis,  ii.  356,  357,  360,  361,  362,  366. 

Pyopneumothorax,  ii,  275. 

Pyorrhcea,  i.  26. 

Pyrocatechin  in  urine,  ii.  297. 

Pythogenic  fever,  i.  118. 

Pyuria,  ii.  301,  358,  360,  361,  368. 

QtriNiNE,  eruptions  from,  ii.  438. 
Quinsy.     See  Tonsillitis. 

Rabies,  i.  450. 

Rachitis.     See  Rickets. 

Rainey's  bodies,  i.  530. 

RMes,    i.   405,   415 ;  ii.   129,   194,   195,   199, 

208,  264. 
Ranula,  i.  631. 
Ray  fungus,  i.  448. 
Raynaud's  disease,  ii.  841, 
anaesthesia  in,  ii,  842. 
blood  in,  ii.  842. 
eyes  in,  ii.  842, 
gangrene  in,  ii.  841,  842. 
hsemoglobinuria  in,  ii.  842. 
joints  in,  ii.  842. 
local  asphyxia  in,  ii.  841,  842. 

syncope  in,  ii.  841,  842, 
nervous  symptoms  in,  ii.  842. 
pain  in,  ii.  842. 
skin  in,  ii.  842. 
Reaction  of  degeneration,  1.  571. 
Rectal  crises,  ii.  641. 
Red-gum,  ii.  389. 
Redux  crepitus,  i.  236. 
Referred  pain,  ii.  791. 

Reflexes,  i.  210,  285,  512,  513  ;  ii.  528,  579, 
594,  597,  601,  607,  613,  614,  616,  617, 
622,  628,  632,  638,  639,  642,  646,  648, 
649,  652,  694,  695,  702,  703,  712,  723, 
724,  727,  747,  748,  752,  755,  799,  802. 
Regeneration,  i.  40. 
Relapsing  fever,  i.  113. 
Remittent  fever,  i.  118,  306. 

infantile,  i.  118,  133. 
Renal  diseases.     See  Kidney. 
Repair,  i.  28,  29,  40. 
heterologous,  i.  40,  41. 
homologous,  i.  40,  41. 
Retraction  of  head,  i.  132,  250,  578  ;  ii.  594, 

674,  680,  685. 
Retinitis,  albuminuric,  ii.  328,  329,  338. 

syphilitic,  i.  325,  328. 
RetrocoUic  spasm,  ii.  554,  555. 
Retroperitoneal  abscess,  i.  742  ;  ii.  362. 
Rhabdonema  intestinale,  i.  557, 
Rheumatic  fever.     See  Rheumatism,  Acute. 

gout,  i,  481, 
Rheumatism,  acute,  i,  472. 
anaemia  in,  i.  474,  477, 
cerebral  complications  in,  i.  476. 
in  children,  i,  475, 
chorea  in,  i.  475,  476. 
endocarditis  in,  i.  475. 
gonorrhceal,  1,  176. 
heart  in,  i,  473,  475, 
joints  in,  i.  473,  474,  475, 
hyperpyrexia  in,  i,  476. 
lung  complications  in ,  i.  476. 
myocarditis  in,  i.  476, 
pain  in,  i.  474. 
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Rheumatism,  acute,  pericarditis  in,  i.  476. 
scarlatinal,  1.  176. 
skin  affections  in,  i.  475,  477. 
subcutaneous  nodules  in,  i,  475,  476. 
sweating  in,  i.  474. 
temperature  in,  i.  474,  476. 
urine  in,  i.  474. 

chronic,  i.  479. 

fibrous,  i.  479. 

muscular,  i.  480. 
Rheumatoid  arthritis,  i.  481. 

acute,  i.  483,  484. 

in  children,  i.  485. 

chronic,  i.  484. 

contractures  in,  i.  485. 

deformities  in,  i.  482,  484. 

general  progi-essive,  i.  484. 

Heberden's  nodes  in,  i.  484,  485. 

infective  nature  of,  i.  482. 

joints  in,  i.  482,  483,  484,  485. 

lymphatic  glands  in,  i.  485, 

mono-articular,  i.  485. 

muscle-atrophy  in,  i.  485. 

pain  in,  i.  484,  485. 

pigmentation  in,  i.  485. 

spleen  in,  i.  485. 

tachycardia,  in,  i.  485. 
Rhinitis,  acute,  ii.  177. 

atrophic,  ii.  179. 

chronic,  ii.  178. 

hypertrophic,  ii.  178. 

membranous,  i.  207 

syphilitic,  i.  329. 
Rhinoliths,  ii.  182. 
Rhinoscleroma,  ii.  181,  467. 
Rhizopoda,  i.  527. 
Rhonchi,   i.    375,    405;   ii.    194,    199,    205, 

240, 
Rhus,  eruptions  from,  ii.  438. 
Rickets,  i,  489. 

anaemia  in,  i.  496. 

bones  in,  i.  491,  493,  494,  497. 

bronchitis  in,  i,  496. 

chest  in,  i.  494,  497. 

convulsions  in,  i.  493,  494. 

craniotabes  in,  1.  494, 

deformities  in,  i.  494,  495,  497. 

dentition  in,  i.  493,  497. 

foetal,  i.  498. 

fractures  in,  i.  495. 

gastro-intestinal  dyspepsia  in,  i.  493, 

laryngismus  in,  1.  496. 

late,  1.  498. 

liver  in,  i,  497. 

muscular  weakness  in,  i.  494,  498, 

restlessness  in,  i.  493. 

scorbutic,  i.  497  ;  ii.  24. 

skull  in,  i.  494,  497. 

spleen  in,  i.  497. 

.^weating  in,  i.  493. 

tetany  in,  i.  496. 
Rigidity,  muscular,  i.  376 ;  ii.  594,  632,  713, 

723,  724,  729,  821. 
Ringworm.     See  Trichophytosis. 
Risus  sardonicus,  i,  247  ;  ii.  267. 
Rock  fever,  i.  271. 
Rodent  ulcer,  ii.  475, 
Rosacea,  ii.  381. 
Roseola  epidemica,  1.  179. 

variolosa,  i.  150. 
Rolheln,  i.  179.  . 


Round  worm,  i.  544. 
Rubella,  i.  179. 
Rubeola,  i.  163. 
notha,  i.  179. 
Rupia,  i.  327  ;  ii.  463, 

Saccharomtces  mycoderma,  i.  629, 
Sacral  plexus,  lesions  of,  ii.  573. 
Salivary  calculi,  i,  636. 
fistula,  i.  636. 

glands,  inflammation  of,  i.   636.     See  also 
Parotitis, 
new  growths  of,  i.  637. 
syphilis  of,  i.  332. 
Salivation,  i.  595,  625,  636  ;  ii.  21. 
Saprsemia,  i.  33,  222. 
Saprophytes,  i.  53. 

facultative,  i.  53,  63. 
SarcviiBe,  i.  44,  699. 
Sarcosjioridia,  i.  530, 
Saturnine  poisoning.     See  Lead. 
Sawyer's  cramp,  ii.  830. 
Scabies,  ii.  491. 
Scarlatina,  i.  169, 
anginosa,  i.  172,  174. 
maligna,  i.  172,  175, 
simplex,  i.  172. 
Scarlet  fever,  i.  169, 
complications  of,  i.  176. 
desquamation  in,  i.  173. 
eruption  in,  i,  173,  175, 
heart  in,  i,  172. 
incubation  period  of,  i,  1 72. 
infectivity  of,  i.  171,  177. 
intestine  in,  i.  172. 
latent,  i.  174. 

nephritis  in,  i.  172,  174,  176. 
pulse  in,  i.  173  ;  ii,  144, 
skin  lesions  in,  i.  172, 
temperature  in,  i.  176. 
throat  in,  i.  173,  174. 
tongue  in,  i.  173. 
varieties  of,  i.  172,  174,  175. 
Sciatica,  ii.  788. 
Sclerema,  ii.  446. 
Sclerodactylia,  ii.  445. 
Scleroderma,  ii.  444. 
Sclerosis,  cerebral,  ii.  726,  728,  752, 
•  disseminated,  ii.  752. 

anaesthesia  in,  ii.  753,  754, 
brain  in,  ii.  752. 
complications  of,  ii.  754. 
convulsions  in,  ii.  753. 
inco-ordination  in,  ii.  753, 
intermittent,  ii.  753. 
micturition  in,  ii.  753,  755. 
nystagmus  in,  ii.  753,  756. 
pain  in,  ii.  755. 
paralysis  in,  ii.  754. 
paresis  in,  ii,  753. 
progressive,  ii.  753. 

psychical  changes  in,  ii,  753,  754,  756. 
reflexes  in,  ii.  752,  755. 
spasticity  in,  ii.  753,  754, 
special  senses  in,  ii.  755. 
speech  in,  ii.  755, 
sphincters  in,  ii.  755. 
spinal  cord  in,  ii.  752, 
tremors  in,  ii.  753,  754. 
trophic  changes  in,  ii.  755. 
insular,  ii,  752, 
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Sclerosis,  lateral,  ii.  625,  631. 

multiple,  ii.  752. 
Scolex,  i.  532,  788, 
Scorbutic  rickets,  i.  497  ;  ii.  24. 
Scorbutus,  ii.  18. 
Scrivener's  palsy,  ii.  828,  829. 
Scrofula,  i.  884,  386. 

cutaneous.     See  Skin,  Tubercle  of. 
Scurvy,  ii.  18. 

anaemia  in,  ii.  22. 

blood  in,  ii.  22. 

bone  marrow  in,  ii.  21. 

gums  in,  21,  24. 

haemorrhages  in,  ii.  21,  22,  24. 

infantile,  ii.  24. 

mercurial,  i.  595. 

pain  in,  ii.  22,  24. 
Sebaceous  glands,  diseases  of,  ii.  373. 
SeborrhcEa,  ii.  373. 

congestiva,  ii.  458. 
Seborrhoeic  eczema,  ii.  413,  414. 
Septic  infection,  i.  33. 
Septicaemia,  i.  30,  33,  34,  222. 

blood  in,  i.  222. 

cryptogenetic,  i.  34,  222. 

gastro-intestinal  symptoms  in,  i.  222. 

headache  in,  i.  222. 

jaundice  in,  i.  223. 

purpura  in,  i.  223. 

rigors  in,  i.  222. 

temperature  in,  i.  222. 

viscera  in,  i.  222. 
Serratus  paralysis,  ii.  562. 
Serum,  antibacterial,  i.  70,  73,  75,  78. 

antidiphtheritic,  i._  83,  84,  85. 

antistreptococcus,  i.  83,  84,  85. 

antitetanus,  i.  83,  84. 

antitoxic,  i.  70,  74,  83,  84. 
action  of,  i.  81. 
inoculation  with,  i.  99. 
reactions  of,  i.  78,  79. 
specificity  of,  i.  75. 

therapeutics,  i.  81,  83. 

unit,  i.  84. 
Shaking  palsy,  ii.  820. 
Shingles,  ii.  420. 
Siderosis,  i.  17  ;  ii.  5,  243. 
Sinus  thrombosis,  ii.  689. 

brain  in,  ii.  690. 

cavernous,  ii.  690. 

coma  in,  ii.  690,  691. 

convulsions  in,  ii.  690,  691, 

headache  in,  ii,  690. 

infective,  ii.  689. 

lateral,  ii.  690. 

longitudinal,  ii.  690. 

muscular  rigidity  in,  ii.  690,  691. 

oedema  in,  ii.  690. 

paralysis  in,  ii.  690,  691. 

rigors  in,  ii.  690. 

simple,  ii.  689. 

temperature  in,  ii.  690. 

venous  distension  in,  ii.  690. 

vomiting  in,  ii.  690. 
Sinuses,  cranial,  diseases  of,  ii.  183. 
Siriasis,  i.  523. 
Skatol  in  urine,  ii.  297. 
Skin,  ii.  371. 

in  acromegaly,  ii.  49. 

actinomycosis  of,  ii.  489. 

cancer  of,  ii.  474. 


Skin,  colloid  degeneration  of,  ii.  453. 

cysticercus  cellulosae  of,  ii.  494. 

diseases  of,  affecting  hair,  ii.  391. 
nails,  ii.  401. 
sweat  glands,  ii.  385. 

erysipelas  of,  i.  217. 

fibroma  of,  ii.  469. 

hydatid  of,  ii.  494. 

hypertrophic  affections  of,  ii.  439. 

infective  angioma  of,  ii.  471. 

inflammatory  affections  of,  ii.  403. 

myoma  of,  ii.  470. 

in  myxoedema,  ii.  39,  40. 

neuroses  of,  ii.  479. 

new  growths  of,  ii.  450. 

parasites  of,  animal,  ii.  491. 
vegetable,  ii.  482. 

pigmentation  anomalies  of,  ii.  448, 

primary  lesions  of,  ii.  372. 

sarcoma  of,  ii.  477. 

secondary  lesions  of,  ii.  372. 

sensory  disorders  of,  ii.  479. 

syphilis  of,  ii.  460.     See  also  Syphilis. 

telangiectasis  of,  ii.  471. 

tubercle  of,  i.  439,  441  ;  ii.  454,  456. 
Skodiac  resonance,  ii.  265. 
Sleeping  sickness,  i.  525. 
Smallpox,  i.  146. 

accidental  rashes  in,  i.  150. 

bacillus  of,  i.  148. 

benign,  i.  155. 

black,  i.  156. 

coherent,  i.  153. 

complications  of,  i.  152,  156. 

confluent,  i.  146,  152. 

corymbose,  i.  153. 

discrete,  i.  152. 

eruption  in,  i.  151. 

hsemorrhagic,  i.  146,  155. 

incubation  period  in,  i.  150. 

iufeetivity  of,  i,  148, 

malignant,  i.  155. 

mucous  membranes  in,  i.  152. 

pain  in,  i.  150. 

purpuric,  i.  146,  150,  155. 

sequelae  of,  i,  156. 

skin  lesions  in,  i.  149. 

temperature  in,  i.  150,  153. 

viscera  in,  i.  150. 
Smegma  bacillus,  i.  435. 
Snake-bite,  i.  459. 
Snuffles,  i.  329  ;  ii.  465. 
Spansemia,  ii.  6. 
Spastic  aphonia,  ii.  550, 

paraplegia,  ii.  631. 

congenital,  ii.  631,  632. 
gait  in,  ii,  632, 
muscles  in,  ii,  632,  633, 
reflexes  in,  ii,  632, 
sensory  symptoms  in,  ii,  633, 
spinal  cord  in,  ii.  631, 
Speech,    affections    of,    ii.     766,      See    also 
Aphasia. 

in  bulbar  paralysis,  ii.  759,  761. 

in  disseminated  sclerosis,  ii.  755. 

in  facial  paralysis,  ii,  526. 

in  general  paralysis,  ii,  747. 

in  hereditary  ataxy,  ii,  646. 
Sphenoidal  sinus,  ii.  183. 
Sphincters  in  cerebral  disease,  ii.   712,   713, 
724,  754. 
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Sphincters  in  spinal  disease,   ii.    592,    594, 

597,  598,   608,   613,  633,  640. 
Spina  bifida,  ii.  654. 

occulta,  ii.  654. 
Spinal  caries,  ii.  586. 
Spinal  cord,  ii.  600. 
cavities  in,  ii.  650. 
compression  of,  ii.  613. 

aneesthesia  in,  ii.  614. 

hypercestheiia  in,  ii.  614. 

myelitis  in,  ii.  613. 

pain  in,  ii.  614. 

paralysis  in,  ii.  614. 

reflexes  in,  ii.  614. 
cysticercus  of,  ii.  615. 
liEemorrhage  in,  ii.  612. 

in  antemia,  ii.  14. 

ansesthesia  in,  ii.  613. 

muscles  in,  ii.  613. 

pain  in,  ii.  613. 

paralysis  in,  ii.  613. 

reflexes  in,  ii.  613. 

sphincters  in,  ii.  613. 

temperature  in,  ii.  613. 

trophic  changes  in,  ii  613. 
hydatid  of,  ii.  615. 

inflammation  of,  ii.  603.     See  also  Myelitis, 
red  softening  of,  ii.  605. 
sclerosis    of,   ii.'  604,    625,    631,    635,    645, 

647.  649.     See  also  Sclerosis, 
syphilis  of,  i.  341,  342  ;  ii.  615. 
tubercle  of,  i.  443  ;  ii.  615. 
tumours  of,  ii.  615. 

anesthesia  in,  ii.  616,  617. 

contractures  in.  ii.  616. 

cystitis  in,  ii.  617. 

pain  in,  ii.  616,  617. 

paralysis  in,  ii.  616. 

reflexes  in,  ii.  616,  617. 

spasm  in,  ii.  616. 

trophic  changes  in,  ii.  617. 
Avhite  softening  of,  ii.  605. 
yellow  softening  of,  iL  605. 
S])iril]um,  i.  45,  113. 
of  cholera,  i.  256. 
fever,  i.  113. 
SjjirocTueta  ohermeieri,  i.  113. 
Spleen,  absence  of,  ii.  46. 
amyloid,  i.  9,  335,  408. 
atrophy  of,  ii.  47. 

in  cirrhosis  of  liver,  i.  775,  778,  779. 
embolism  of,  ii.  76. 
in  endocarditis,  ii.  75. 
in  Hodgkin's  disease,  ii.  35. 
hypertrophied,  iL  47. 
in  leukfemia,  ii.  31,  32. 
malarial,  i.  302,  304,  306,  309. 
pigmented,  i.  302. 
in  pseudo-leuksemia,  ii.  33. 
in  pysemia,  i.  225. 
in  splenic  ansemia,  ii.  37. 
syphilis  of,  i.  330,  334. 
tubercle  of,  i.  387. 
in  typhoid  fever,  i.  124. 
■wandering,  ii.  47. 
Splenic  ansemia.     See  Anaemia. 

fever,  i.  453. 
Spondylitis  deformans,  i.  485. 
Sprue,  i.  274. 
Sto.phylococcus,  i.  25,  44. 
joyoge/ies  albus,  i.  25,  44,  191,  221. 


Staphylococcus  pyogenes   aureus,    i.    25,    44, 
191,  fi21. 
cifrev.s,  i.  25,  44. 
Stellwag's  sign,  ii.  835. 
Steppage,  ii.  574. 
Stomach,  i.  649. 

action  of  poisons  on,  i.  581,  677. 
albuminoid  disease  of,  i.  678. 
atrophy  of,  i.  678  ;  ii.  14. 
bacterial  fermentation  in,  i.  698. 
carcinoma  of,  i.  693. 

cachexia  in,  i.  695  ;  ii.  14,  15. 
dilatation  in,  i.  694,  695. 
hemorrhage  in,  i.  696. 
jaundice  in,  i.  696. 
pain  in,  i.  695. 
perforation  in,  i.  694. 
physical  signs  of,  i.  696. 
pyloric  stenosis  in,  i.  694. 
vomiting  in,  i.  696. 
cirrhosis  of,  i.  679. 
dilatation  of,  i.  697  ;  ii.  306. 
anorexia  in,  i.  700. 
bacterial  fermentation  in,  i.  698. 
constipation  in,  i.  700. 
digestive  processes  in,  i.  698. 
flatulence  in,  i.  699. 
non-obstructive,  i.  697. 
obstructive,  i.  697. 
pain  in,  i.  699. 
physical  signs  of,  i.  700. 
urine  in,  i.  700. 
visible  peristalsis  in,  i.  700. 
vomitiDg  in,  i.  699. 
■wasting  in,  i.  700. 
xerostomia  in,  i.  700. 
fatty  degeneration  of,  i.  678, 
junctional     disorders      of.       See      Gastric 

Indigestion, 
hfemoi-rhage  from,  i.  679. 
hour-glass,  i.  684,  688. 
inflammation  of.     See  Gastritis, 
neuroses  of,  i.  661,  662. 
sarcoma  of,  i.  693. 
syphUis  of,  i.  332. 
tubercle  of,  i.  380. 
ulcer  of.     See  Gastric  Ulcer, 
Stomatitis,  i.  629. 
aphthous,  i.  630. 
catarrhal,  i.  630. 
mercurial,  i.  630. 
ulcerative,  i.  630. 
Strabismus,    i.    375;  ii.    514,   516,   517,   518, 

666,  679,  680,  685,  688,  702,  741. 
Streptococcus,  i.  25. 
erys-ipelatis,  i.  217. 
pyogenes,   i.    25,    44,    191,    193,    221,    370; 

ii.  257. 
scarlatinae,  i.  171. 
Strise  atrophicfe,  ii.  450. 
Strongylus.  i.  547. 
Stroph-alus,  ii.  389. 
Struma  exophthalmica,  ii.  834. 
Strvchniue  poisoning,  i.  620. 
Stupor,  ii.  831,  833. 
Stuttering,  ii.  767. 
St.  Vitus's  dance.     See  Chorea. 
Stye,  ii.  419. 

Subphrenic  abscess,  i.  688,  742. 
Succussion  sound,  i.  417  ;  ii.  277. 
Sudamina,  ii.  388. 
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Sudoriparous  glands,  diseases  of,  ii.  385. 
Sugar  in  blood,  i.  511. 

in  urine,  i.  505,  506,  510. 
Sunburn,  ii.  404. 
Sunstroke,  i.  522. 
Suppression  of  urine.     See  Urine. 
Suppuration,  i.  24. 

bacterial,  i.  25. 

chronic,  i.  35,  39. 

micro-organisms  of,  i.  25. 

pathogenesis  of,  i.  25. 

secondary,  i.  26. 
Suprarenal  extract,  treatment  with,  i.  96. 

glands,  disease  of,  ii.  43. 
Sweat  glands,  diseases  of,  ii.  385. 
Sycosis,  ii.  399. 

keloid,  ii.  399. 

lupoid,  ii.  397. 
Symmetrical  gangrene,  ii.  841. 
Syncope,  i.  203,  206,  209,  285,  307,  523,  619  ; 
ii.    7,   11,   22,  29,  41,  44,  56,  69,  70, 
114,  116,  120,  216,  696,  708,  740. 

local,  ii.  841. 
Synovitis,  i.  317,  324  ;  ii.  26. 
Syphilides,  i.  322,  327  ;  ii.  461. 
Syphilis,  i.  318. 

alopecia  in,  i.  325. 

anaemia  in,  i.  324. 

analgesia  in,  i.  325. 

of  arteries,  i.  336,  341  ;  ii.  740. 

of  bones,  i.  324,  329,  330. 

of  brain,  i.  340;  ii.  737. 

of  bronchi,  i.  338. 

of  bursEe,  i.  328. 

congenital,  i.  329  ;  ii.  465. 

course  of,  i.  326. 

duration  of,  i.  326. 

ear  affections  in,  i.  325,  332. 

epilepsy  in,  i.  342. 

eye  affections  in,  i.  325,  328,  331. 

fever  in,  i.  322,  324,  327. 

gumma  in,  i.  320,  327,  328,  332,  333,  335, 
337,  338,  341. 

headache  in,  i.  324,  342. 

of  heart,  i.  335  ;  ii.  133. 

hemiplegia  in,  i.  342. 

hysteria  in,  i.  325. 

incubation  period  in,  i.  321,  322. 

of  joints,  i.  324,  329,  330. 

of  kidney,  i.  330,  340. 

of  larynx,  i.  323,  336  ;  ii.  189. 

later  lesions  in,  i.  320. 

life  assurance  in  relation  to,  i.  343. 

of  liver,  i.  333,  786. 

of  lungs,  i.  330,  338  ;  ii.  249. 

lymphatic  glands  in,  i.  320,  321,  322,  323, 
334, 

malignant,  i.  326. 

marriage  in  relation  to,  i.  343. 

meningeal,  i.  341  ;  ii.  740. 

modes  of  infection  in,  i.  319. 

mucous  membranes  in,  i.  323. 

of  muscles,  i.  328. 

nails  in,  i.  325,  330. 

nodes  in,  i.  329. 

of  nose,  i.  323,  329,  336  ;  ii.  181,  182. 

of  oesophagus,  i.  322,  644. 

pains  in,  i.  324,  328,  329. 

of  pancreas,  i.  330,  334. 

paraplegia  in,  i.  342. 

of  pericardium,  ii.  67 


Syphilis  of  pharynx,  i.  323,  332. 

pigmentation  in,  i.  327. 

primary  sore  in,  i.  320,  321,  322. 
stage  of,  i.  321. 

of  rectum,  i.  333. 

of  salivary  glands,  i.  332. 

secondary  affections  in,  i.  320. 
stage  of,  i.  322. 

of  skin,  i.  320,  322,  326,  329;  ii.  460. 

of  spinal  cord,  i.  341,  342  ;  ii.  615. 

of  spleen,  i.  330,  334. 

of  stomach,  i.  332. 

subcutaneous  tissues  in,  i.  328. 

teeth  in,  i.  331. 

tertiary  stage  of,  i.  326. 

of  testicle,  i.  331,  340. 

of  tongue,  i.  329,  332,  632. 

of  trachea,  i.  337. 

ulcers  in,  i.  322,  323,  327,  332,  337. 

visceral,  i.  332. 
Syringadenoma,  ii.  473. 
Syringomyelia,  ii.  650. 
Syringomyelocele,  ii.  654. 

Tabes  dorsalis,  ii.  634. 

mesenterica,  i.  814. 

abdominal  enlargement  in,  i.  814,  815. 
diarrhcea  in,  i.  815. 
emaciation  in,  i.  815. 
physical  signs  of,  i.  815. 
Tabetic  arthropathy,  ii.  641. 
Tache  cer(^brale,  i.  373,  375 ;  ii.  680. 

scarlatinale,  i.  173. 
Tachycardia,  ii.  145,  834. 

aspect  in,  ii.  146. 

paroxysmal,  ii.  145,  146. 

pulse  in,  ii.  146. 

sensory  symptoms  in,  ii.  146. 

strumosa  exophthalmica,  ii.  834. 
Teenia  echinococcus,  i.  788. 

flavopimdata,  i.  636. 

inermis,  i.  534. 

le])tocephala,  i.  536. 

madagascariensis,  i.  537. 

mediocanellata,  i.  534. 

murina,  i.  536. 

nana,  i.  536. 

saginata,  i.  534. 

soliicm,  i.  535. 
Tapeworms,  i.  532,  788. 
Taste,  loss  of,  ii.  527,  535,  544,  557. 
Testicle,  parasites  of,  i.  541. 

syphilis  of,  i.  331,  340. 

tubercle  of,  i.  436. 
Tetanus,  i.  245. 

antitoxine,  i.  84,  85,  99. 

bacillus,  i.  246. 

brain  in,  i.  247. 

incubation  period  in,  i.  248, 

pyrexia  in,  i.  247. 

spasms  in,  i.  247. 

toxine,  i.  246. 
Tetany,  i.  496  ;  ii.  682. 
Tetracocci,  i.  44. 
Thermic  fever,  i.  522,  523. 
Thomsen's  disease,  ii.  781. 
Thoracic  duct,  occlusion  of,  ii.  176. 
Thread-worms,  i.  546. 
Thrombosis,  ii.  173. 

cerebral,  ii.  718. 

portal,  i.  769. 
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Thrombosis,  pulmonary,  ii.  214. 

renal,  ii.  315. 

sinus.     See  Sinus. 
Tlirush,  i.  630. 
Thymus,  ii.  39,  49,  284. 
Thja-oid  extract,  treatment  with,  i.  93. 

gland,    diseases  of,    ii.    38,  49.      Bee   also 
Graves'  disease. 
Tic  convulsif,  ii.  531,  786. 

douloureux,  ii.  786. 
Tinea.     See  Trichophytosis. 

circinata,  ii.  485. 

imbricata,  ii.  487. 
Tinnitus,  i.  188,  325  ;  ii.  178,  541,  708. 
Tobacco-poisoning,  i.  619. 
Tongue,  i.  631. 

abscess  of,  i.  633. 

atrophy  of,  i.  634. 

carcinoma  of,  i.  633. 

gumma  of,  i.  632. 

hypertrophy  of,  i.  634. 

ichthyosis  of,  i.  634. 

as  index  of  disease,  i.  634. 

inflammation  of,  i.  633. 

keratosis  of,  i.  634. 

leucoma  of,  i.  634. 

leukoplakia  of,  i.  634. 

paralysis  of,  i.  634  ;  ii.  556. 

pityriasis  of,  i.  635. 

psoriasis  of,  i.  634. 

spasm  of,  ii.  558. 

in  sprue,  i.  275. 

syphilis  of,  i.  332,  329,  632. 

tubercle  of,  i.  377. 

tumours  of,  i.  633. 

ulceration  of,  i.  631. 
Tonsils,  i.  637. 

chronic  enlargement  of,  i.  640. 

in  facial  paralysis,  ii.  527. 

in  infective  disease,  i.  637. 

inflammation  of.     See  Tonsillitis. 

in  leukemia,  ii.  31. 

new  growths  of,  i.  637. 

pharyngeal,  ii.  184. 

syphilis  of,  i.  637. 

tubercle  of,  i.  379,  637. 
Tonsillitis,  i.  638. 

acute,  i.  638,  640. 

chronic,  i.  640. 

follicular,  i.  640. 

membranous,  i.  638,  639,  640. 

suppurative,  i.  638. 
Tophi,  i.  464. 
Torticollis,  ii.  553. 

congenital,  ii.  553,  824. 

rheumatic,  i.  480. 

spasmodic,  ii.  553,  824. 
Toxemia,  i.  31,  87. 
Toxalbumins,  i.  52. 
Toxines,  i.  51,  52,  25. 

general  action  of,  i.  55,  56. 

local  action  of,  i.  55,  56,  65. 

specific  action  of,  i.  55,  56. 

in  urine,  ii.  302. 
Trachea,  ii'.  192. 

foreign  bodies  in,  ii.  211. 

stenosis  of,  i.  337  ;  ii.  210. 

syphilis  of,  i.  337. 

tubercle  of,  i.  403. 
Tracheo-bronchitis,  ii.  192. 
Trade-neuroses,  ii.  829. 


Trematoda,  i.  538. 

Tremors,  i.  570,  595,  601,  619  ;  ii.  616,  617, 
747,  748,  754,  758,  769,  794,  821,  829, 
836,  837,  854. 
intention,  ii.  754. 
Trichuia  spiralis,  i.  551. 
Trichinosis,  i.  551. 
Trichocephalus  dispar,  1.  550. 
Trichomonas  vaginalis,  1.  530. 
Trichoiihyton  megalosporon,  ii.  484. 
Trichophj'tosis,  ii.  484. 
Trichorrhexis  nodosa,  ii.  392. 
Tricuspid  incompetence,  ii.  106,  108. 
cyanosis  in,  ii.  107. 
dilatation  of  auricle  in,  ii.  106. 

orifice  in,  ii.  106. 
dropsy  in,  ii.  107. 
dyspncea  in,  ii.  107. 
haemorrhages  in,  ii.  107. 
hypertrophy  of  auricle  in,  ii.  106. 
liver  in,  ii.  107. 
nervous  symptoms  in,  ii.  107. 
physical  signs  of,  ii.  107. 
spleen  in,  ii.  107. 
urine  in,  107. 
valve  lesions  in,  ii.  106. 
venous  congestion  in,  ii.  106,  107. 
obstruction,  ii.  104,  108. 

abdominal  viscera  in,  ii.  105. 
cardiac  dilatation  in,  ii.  105. 

hypertrophy  in,  105. 
cyanosis  in,  ii.  105. 
dropsy  in,  ii.  105. 
dyspncea  in,  ii.  105. 
physical  signs  of,  ii.  105. 
valve  lesions  in,  ii.  105. 
venous  congestion  in,  ii.  105. 
Trismus,  i.  247. 
Tubercle,  anatomical,  i.  441. 
bacillus.     See  Bacillus, 
confluent,  i.  368. 
miliary,  i.  367,  368,  369,  371. 
verrucous,  i.  441. 
Tubercula  dolorosa,  ii.  584. 
Tuberculin,  i.  359,  432. 
Tuberculocidin,  i.  432. 
Tuberculosis,  i.  348. 
avian,  i.  357,  366. 
bacillus.     See  Bacillus, 
of  bladder,  i.  434. 
of  blood  vessels,  i.  388. 
bovine,  i.  364. 
of  brain,  i.  443  ;  ii.  732. 
of  breast,  i.  438. 
of  bronchi,  i.  403. 
of  choroid,  i.  374,  376. 
confluent  tubercle  in,  i.  368. 
of  duodenum,  i.  380. 
of  Fallopian  tube,  i.  394,  437. 
fistula  in  ano  in,  i.  382, 
of  heart,  i.  388. 
histology  of,  i.  367,  369. 
immunity  from,  i.  431. 
infectivity  of,  i.  420. 
inoculated,  i.  361. 
of  intestine,  i.  380. 
of  kidney,  i.  433;  ii.  356. 
of  larynx,  i.  398  ;  ii.  188. 
of  liver,  i.  384,  788. 
in  lower  animals,  i.  364. 
of  lung,  i.  374,  403.     See  also  Phthisis. 
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Tuberculosis  of  lymphatic  glands,  i.  384. 
vessels,  i.  387. 
of  meninges,  i.  372,  375. 
micrococci  in,  i.  370. 
miliary  acute,  i.  371. 

cerebral,  i.  374., 

latent,  i.  374. 

lymphatic  glands  in,  i.  373. 

meningeal,  i.  375. 

peritonitis  in,  i.  374. 

pulmonary,  i.  371,  374. 

pulse  in,  i.  373,  375,  376. 

pyrexia  in,  i.  374. 

serous  membranes  in,  i.  372. 

sweating  in,  i.  373. 

typhoid  form  of,  i.  374. 

viscera  in,  i.  371,  373,  374. 
modes  of  infection  in,  i.  361. 
of  mouth,  i.  377. 
multiple  serous,  i.  398. 
of  nose,  i.  398. 
of  oesophagus,  i.  380,  644. 
of  omentum,  i.  395. 
of  ovaries,  i.  437. 
of  pancreas,  i.  384,  799. 
of  pericardium,  i.  394  ;  ii.  53,  66. 
of  peritoneum,  i.  374,  394.     See,  also  Peri- 
tonitis, 
of  pharynx,  i.  379. 
of  pleura,  i.  388  ;  ii.  278. 
relation  of  other  diseases  to,  i.  352. 
serum  diagnosis  of,  i.  370. 
of  skin,  i.  439,  441  ;  ii.  454,  456. 
of  spinal  cord,  i.  443  ;  ii.  615. 
of  spleen,  i.  387. 
of  stomach,  i.  380. 
of  testicle,  i.  436. 
of  tongue,  i.  377. 
of  tonsil,  i.  379,  637 
of  trachea,  i.  403. 
of  uterus,  i.  437. 
of  vagina,  i.  437. 
of  vulva,  i.  437. 
Tubular  breathing,  i.  236,  415  ;  ii.  208,  264, 

265,  267,  277. 
Tunnel-worm,  i.  647. 
Tylosis,  ii.  439. 
Tympanites,  i.  126,  130,  374,  494,  714,  723, 

739,  800,  801,  806,  812  ;  ii.  75. 
Typhoid  fever,  i.  118. 

abdoiiiinal  distension  in,  i.   125,  126,   130, 

135. 
afebrile,  i.  133. 
ambulatory,  i.  127,  133. 
bacillus  ot,  i.  119,  123,  124,  135. 
iu  children,  i.  133. 
circulation  in,  i.  128. 
diarrhoea  in,  i.  126,  129. 
digestive  system  in,  i.  129. 
dissemination  of,  i.  120. 
epistaxis  in,  i.  125. 
eruption  in,  i.  126,  131. 
hsemorrhages  in,  i.  126,  130. 
headache  in,  i.  125,  131. 
heart  in,  i.  124,  129. 
immunity  from,  i.  122. 
incubation  period  in,  i.  124. 
inoculation  against,  i.  99. 
mesenteric  glands  in,  i.  124. 
nervous  system  in,  i.  131. 
onset  of,  i.  125,  127. 


Typhoid  fever,  perforation  in,  i.  123,  126,  130. 

peritonitis  in,  i.  131. 

Peyer's  patches  in,  i.  131. 

pneumonia  in,  i.  122,  129. 

pustular  form  of,  i.  124. 

relapses  in,  i.  132. 

respiratory  system  in,  i.  129. 

sequelae  of,  i.  134. 

solitary  glands  in,  i.  124. 

spleen  in,  i.  124,  125,  135. 

stools  in,  i.  126. 

temperature  in,  i.  125,  126,  127. 

typhoid  state  in,  i.  132. 

ulceration  of  bowel  in,  i.  123,  124,  132. 

urinary  system  in,  i.  131. 

varieties  of,  i.  132. 

Widal's  reaction  in,  i.  136. 
Typhoid  spine,  i.  1 34. 
Typhus  fever,  i.  100. 
Tyrosine  in  sputum,  ii.  232. 

in  urine,  ii.  291,  292. 
Tyrotoxicon,  i.  51. 
Tyrotoxine,  i.  615. 

Ulcer,  crateriform,  ii.  476. 

perforating,  ii.  372,  511,  640. 

rodent,  ii.  475. 

sublingual,  i.  184. 
Ulceration,  i.  30. 
Ulerythema,  ii.  398,  458. 
Unit  of  imnmnising  serum,  i.  84. 
Ursemia,  ii.  323,  328,  329,  330,  338,  343,  346, 
350,  358,  361. 

latent,  ii.  286,  369. 
Ureter,  congenital  dilatation  of,  ii.  307. 

double,  ii.  307. 

stenosis  of,  ii.  307. 

tubercle  of,  i.  434,  435  ;  ii.  357. 
Urethral  crises,  ii.  641. 
Urethritis,  gouty,  i.  465. 
Uridrosis,  ii.  387. 

Urinary  calculi.    See  Calculi ;  Nephrolithiasis. 
Urine,  ii.  285. 

acetone  in,  i.  511,  513. 

adenin  in,  i.  609. 

albumin  in.     See  Albuminuria. 

albumose  in,  ii.  297,  299,  300,  336. 

arsenic  in,  i.  581,  583. 

bacteria  in,  i.  434  ;  ii.  302,  358. 

bile  acids  in,  i.  750. 

pigments  in,  i.  590,  750  ;  ii.  296. 

blood  in,  i.  434,  542,  547,  677  ;  ii.  26,  75, 
306,  309,  312,  315,  322,  329,  337,  346, 
354,  358,  361,  362,  368. 

;8-oxybutyric  acid  in,  i.  511,  513  ;  ii.  287. 

casts  in,  ii.  301,  312,  328,  337,  342. 

chlorides  in,  i.  232,  235,  474  ;  ii.  292. 

chyle  in,  i.  559,  560  ;  ii.  301, 

cystin  in,  iL  292. 

decrease  in  amount  of,  ii.  286,  309,  312, 
328,  857. 

deposition  of  calculi  in,  ii.  364,  365. 

diacetic  acid  in,  i.  511,  513. 

hsematoporphyrin  in,  ii,  295,  296. 

homogentisinic  acid  in,  ii.  297. 

hfemoglobin  in,  i.  308  ;  ii.  296,  842. 

hydroquinone  in,  ii.  297. 

increase  in  amount  of,  i.  510,  520;  ii.  286, 
328,  336,  340,  347,  666,  669,  857,  858, 
860. 

indican  in,  ii.  297. 
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Urine,  lead  in,  ii.  575,  578, 

leucine  in,  ii.  291. 

leucoraaines  in,  i.  609. 

melanin  in,  ii.  297,  352. 

nucleo-albuniin  in,  ii.  298. 

oxalates  in,  i.  465  ;  ii.  294,  295. 

parasites  in,  i.  530,  531,  542,  543,  560. 

peptone  in,  ii.  298,  300. 

phosphates  in,  i.  465,  700  ;  ii.  293. 

pus  in,  ii.  301,  358,  361,  362,  368. 

p3'rocatechin  in,  ii.  297. 

reaction  of,  ii.  287. 

skatol  in,  ii.  297. 

specific  gra\aty  of,  ii.  286. 

sugar  in,  i.  505,  506,  510. 

suppression  of,  non-obstructive,  i.  208,  211, 
"258,  281,  307,  308,  582  ;  ii.   286,   312, 
354,  857. 
obstructive,  ii.  286,  368. 

toxines  in,  ii.  302. 

tyrosine  in,  ii.  291. 

urates  in,  ii.  289,  291. 

urea  in,  i.  754,  778  ;  ii.  287,  288. 

uric  acid  in,  i.  465,  474  ;  ii.  33,  289,  290. 

urobilin  in,  i.  475,  777  ;  ii.  16,  295. 

volatile  alkali  in,  ii.  287. 
TJrobilinuria,  i.  475,  777  ;  ii.  16,  295. 
Urticaria,  ii.  407. 

papulosa,  ii.  407. 

pigmentosa,  ii.  409. 
Uterus,  tubercle  of,  i.  437. 

Vaccination,  i.  98,  157. 
Vaccinia,  i.  157. 
Vaccino-syphilis,  i.  158. 
Vagina,  tubercle  of,  i.  437. 
Valvular  disease  of  heart,  ii.  80. 
acute.     See,  Endocarditis, 
aortic.     See  Aortic, 
congenital,  ii.  135,  136. 
chronic,  ii.  80. 
anaemia  in,  ii.  84. 
cardiac  dilatation  in,  ii.  82,  83. 

hypertrophy  in,  ii.  83. 
cyanosis  in,  ii.  84. 
digestion  in,  ii.  84. 
dropsy  in,  ii.  S3,  84,  85. 
dyspncea  in,  ii.  83,  84,  85. 
embolism  in,  ii.  83. 
haemorrhage  in,  ii.  83,  84,  85. 
nervous  disorders  in,  ii.  85. 
pulmonary  congestion  in,  ii.  83,  85. 
thrombosis  in,  ii.  83. 
viscera  in,  ii.  84. 
functional,  ii.  80. 
mitral.     See  Mitral, 
pulmonary.     See  Pulmonary, 
tricuspid.     Ste  Tricuspid, 
urine  in,  ii.  85. 
Variability,  bacterial,  i.  45. 
Varicella,  i.  160. 
bullosa,  i.  162. 
emphysematosa,  i.  161. 
gangrsenosa,  i.  162. 
ventosa,  i.  161. 
Variola.     See  Smallpox, 
benigna,  i.  155. 
confluens,  i.  152. 
corymbosa,  i.  153. 
crystallina,  i.  152. 
discreta,  i.  152. 


Variola,  hremorrhagica,  i.  146,  155,  156. 

maligna,  i.  155. 

nigi-a,  i.  156. 

purpurica,  i.  155. 

semicontluens,  i.  153. 
Varioise  vaccinia,  i.  157. 

pusillfe,  i.  160. 
Varioloid,  i.  155. 
Veins,  ii.  174. 

diastolic  collapse  of,  ii.  61,  62. 

distension  of,  ii.  174. 

inflammation  of.     See  Phlebitis. 

new  growths  of,  ii.  174. 

tubercle  of,  i.  388. 

varicose,  174. 
Venous  pulsation,  ii.  56,  92,  96,  99,  105,  107, 

117,  129,  136. 
Vermiform  appendix,  concretions  of,  i.  736. 

cystic  distension  of,  i.  736. 

foreign  bodies  in,  i.  736. 

inflammation  of.     Ste  Appendicitis. 

length  of,  i.  737. 

obliteration  of,  i.  736. 

perforation  of,  i.  737,  736. 

situation  of,  i.  737. 

sloughing  of,  i.  737. 
Veri'uca,  ii.  441. 

acuminata,  344. 

digitata,  ii.  442. 

filiformis,  ii.  442. 

necrogenica,  ii.  456. 

plana,  ii.  442. 

senilis,  ii.  442. 

vulgaris,  ii.  441. 
Verrucous  tubercle,  i.  441. 
Verruga,  i.  289. 
Vertebrse,  ii.  585. 

caries  of,  ii.  586. 

dislocations  of,  ii.  585. 

fractures  of,  ii.  585. 

tumours  of,  ii.  589. 
nerves  in,  ii.  590. 
spinal  cord  in,  ii.  590. 
Vertigo,  i.  658,  662,  672,  677  ;  ii.  92,  96,  107, 
191,  517,  541,  640,  665,  695,  707,  711, 
719,  733,  735,  740,  741,  758. 
Vesical  crises,  ii.  641. 
Vibrio,  i.  45. 

cholera,  i.  256. 
Visceral  crises,  ii.  641. 

pain,  ii.  791. 
Visual  path,  lesions  of,  ii.  506,  507. 
Vitiligo,  ii.  449. 
Vitreous  degeneration,  i.  10. 
"\'olitional  tremor,  ii.  754. 
Volvulus,  i.  719. 
Vomit,  black,  i.  281. 

stercoraceous,  i.  723,  726,  733. 
Vomiting  in  fevers,  i.  116,  133, 146,  175, 183, 
208,  224,  258,  281. 

in  gastric  disease,  i.  658,  659,  663,  672, 
674,  677,  686,695,  699. 

in  gout,  i.  466. 

in  hepatic  disease,  i.  752,  754,  760. 

in  intestinal  disease,  i.  705,  707,  710,  712, 
713,  714,  723,  726,  738. 

in  malaria,  i.  306. 

in  nervous  diseases,  i,  375  ;  ii.  541,  547, 
666,  679,  685,  695,  701,  720,  733,  735, 
740,  741,  742,  758,  857. 

in  pancreatic  disease,  i.  799,  800,  801. 
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Vomiting  in  peritoneal  disease,  i.  806. 
in  phthisis,  i.  412. 
in  poisoning,   i.  582,   583,   590,   595,    611, 

614,  618,  619,  622. 
in  renal  disease,  ii.  267,  323,  328,  330,  346, 

350,  368. 
in  trichiniasis,  i.  552. 
Vomitus  nervosa,  i.  662,  663. 
Vulva,  tubercle  of,  i.  437. 

Wakts,  ii.  441. 

"Wasting  palsy,  ii.  625. 

"Water-hammer  pulse,  ii.  92. 

"Waxy  degeneration,  i.  9. 

Weber,  syndrome  of,  ii.  666,  736,  741. 

"Wens,  ii.  377. 

"Werlhof  s  disease,  ii.  26. 

"Wernicke's  pupil  reaction,  ii.  508,  665. 

Wheal,  ii.  372. 

"Whip-worm,  i.  550. 

"Wliooping-cough,  i.  181. 

"Widal's  reaction,  i.  136. 

"Windpox,  i.  161. 

"Wooden-tongue,  i.  448. 


Wool-sorter's  disease,  i.  453. 
"Word-blindness,  ii.  661,  719,  735,  741,  768, 

772. 
"Word-deafness,  ii.  661,  719,  735,  762,  768. 
"Worms,  i.  532,  544. 
"Writer's  cramp,  ii.  828,  829. 
"Wry-neck,  ii.  553,  824. 

Xanthelasma,  i.  17,  751 ;  ii.  452. 
Xanthelasmoidea,  ii.  409. 
Xanthoma,  ii.  452. 

diabeticorum,  ii.  453. 

multiplex,  ii.  453. 

palpebrarum,  ii.  452. 
Xanthopsy,  i.  751, 
Xeroderma,  ii.  439. 

pigmentosum,  ii.  449. 
Xerostomia,  i.  636,  659. 

Yaws,  i.  287. 

Yellow  atrophy,  acute,  i.  753. 
fever,  i.  279. 

Zona,  ii.  420. 
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